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ABSTRACT OF THE DISCLOSURE 

A free-span curvilinear structure with a self-supporting 
framework formed by tubular elements internally con 
nected at load»bearing joints, including compression mod 
ules and transverse compression and tension-bearing rein 
forcing modules. Over the self-supporting framework is a 
surface defined by modular panels and by supporting and 
mounting members. The supporting and mounting mem 
bers are secured to the outside surface of the compression 

_ modules to overlap and lock the load-bearing joints and to 
retain the panels on the framework by engaging the edges 
of the Ipanels in U-shaped recesses. 

This is a division of application Ser. No. 408,145 filed 
on Nov. 2, 1964, now Patent No. 3,380,203. 
The present invention relates to free-span curvilinear 

structures and more particularly to modular structures of 
this type. 

`Curvilinear surface construction (e.g., domes and arch 
structures) makes possible the economic utilization of 
materials of construction by reducing the area of the ex 
terior surface while at the same time yielding compara 
tively large enclosed volumes. Such structures can span 
great distances without the need for interior supports, can 
protectively enclose large volumes of space, and have num 
erous other advantages. However, one of the main reasons 
Why more curvilinear structures have not been employed 
in modern day construction is that the expense of fabricat 
ing the curvilinear surfaces, and particularly dome struc 
tures, has outweighed their advantages. That is, the con 
struction industry has preferred to work with generally 
square and flat building modules which have previously 
proven to be more readily adapted to a modular form of 
construction. 
Tubular free-span structural systems now available 

typically do not generate or maintain true columnar load 
ing, in that the cross-sectional modulus is frequently altered 
at the points of connection. Further, the complex geometry 
of certain dome designs requires expensive panels of com 
pound curvature, and structures embodying such designs 
cannot be easily altered as to diameter and height. More 
over, it has not proven economically feasible to utilize the 
various poured concretes and other plastic forming mate 
rials in the fabrication of curvilinear structures due to the 
necessity of employing elaborate forms and/ or other 
extensive temporary supports for confining the material 
until it has set. Sprayed concrete and other materials have 
been employed in the fabrication of curvilinear and free 
form structures, but various disadvantages limit the use 
of these materials (c_g., relatively unpredictable structural 
strength, costly equipment and the special skills required). 

It is an object of the present invention to provide im 
proved, relatively low cost yet fully load-bearing curvi 
linear structures that can be readily constructed from a 
variety of materials. 
An additional object of the invention is to provide self 

supporting curvilinear srtuctures that can be rapidly and 
easily constructed using modular tubular components. 
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Still another object of the invention is to provide selec 
tively enclosed free-span curvilinear structures formed o1 
modular tubular framework components that readily ac 
commodate a variety of enclosing media without necessi 
tating the use of elaborate or expensive forming and/o1 
attaching means. 

Other objects and advantages of the present invention 
will become apparent from the following description, par 
ticularly when considered in conjunction with the accom 
panying drawings wherein: 
FIGURE l is a perspective View of a load-bearing mod 

ular framework utilized in the construction of free-span 
curvilinear structures embodying the features of the pres 
ent invention; 
FIGURE 2 is an enlarged exploded view of a preferred 

type of joint element employed in the modular framework 
depicted in FIGURE l; l 
FIGURE 3 is an enlarged fragmentary perspective view 

of a segment of the framework structure depicted in 
FIGURE 1 when utilizing a reinforced poured concrete 
enclosure means; 
FIGURE 4 is an enlarged fragmentary perspective view 

of a segment of the framework structure depicted in FIG 
URE 1 when utilizing a paneled enclosure means in the 
form of relatively thick secured-in-place panel members; 
FIGURE '5 is a cross-sectional view taken generally 

along the line 5_5 in FIGURE 4; 
FIGURE 6 is an enlarged fragmentary perspective view 

of a segment of the framework depicted in FIGURE 1 
when utilizing an outer slid-in-place paneled enclosure 
means and an inner paneled wall defining means; and 
FIGURE 7 is a cross-sectional view taken generally 

along the line 6~6 in FIGURE 6. 
The present invention is directed toward the fabrication 

of modular, self-supporting curvilinear structures having 
a fully load-bearing, curvilinear framework formed by a 
plurality of tubular compression members of a first cross 
sectional dimension and a plurality of tubular reinforcing 
members of a second cross-sectional dimension. A plurality 
of joint elements lare utilized to secure the reinforcing 
members to the compression members and thereby com 
plete the framework. An enclosed structure is completed 
by suitable enclosure means in the form of a poured con 
crete layer or suitable paneled covering. This type of struc 
ture can be readily fabricated without requiring the use 
of specially skilled labor, special equipment, and/or num 
merous temporary supports and forms for the enclosing 
medium. 

Referring ín detail to the drawings, each of the three 
illustrated embodiments of the invention incorporates a 
curvilinear tubular framework 20 including a plurality of 
joined modular components. More particularly, the frame 
work 20 is formed by a plurality of suitably joined tubu 
lar load-bearing compression members 21 and tubular 
reinforcing members 22 that are adapted to receive a suit 
able enclosure means (e.g., in the form of a poured con 
crete layer or paneled covering). The members 21 and 22 
are preferably formed from aluminum, steel, magnesium, 
Fiberglas or other suitable high strength tubular material 
that is pre-cut and preformed to facilitate the rapid and 
etiîcient fabrication of the framework 20. That is, the 
members are preferably cut in preselected length and bent 
to complement the configuration of a given section of the 
framework. To enhance the strength and rigidity of these 
members for a given structural application, a flattened 
cylindrical, oval, or elliptic form of tubular material is 
employed, although round tubular components can also 
be utilized. 

The dome-like framework ~shown in FIG. 1 prefer 
ably is formed by a plurality of joined, generally arcuate 
load-bearing columns 23 and reinforcing rings 24. The 
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ilumns 23 and reinforcing rings 24 are constructed 
am a plurality of interconnected framework defining 
embers 21 and 22, respectively. In this connection, the 
tegral joining of the columns 23 to the rings 24 as 
all as the formulation of these components from the 
bular compression members 21 and tubular reinforc 
g members 22 is preferably effected by a plurality of 
int elements 25 (FIG. 2). 
As shown, each joint element 25 is formed with a 
rse portion 26. This base portion is comprised essen 
tlly of the joined root segments 27a of a pair of pin 
embers 27. Another pair of root segments 28a of a 
tir of pin members 28 extends from oppositely disposed 
rfaces of the base portion 26 so that the pin members 
' and 28 are positioned generally at ninety degree angles 
le relative to the other. 
The pin members 27 and 28 are shaped to slidably 
within the hollow ends of the tubular compression 

embers 21 and reinforcing members 22, respectively. 
. this connection, the joint elements 25 are preferably 
merally similar to those disclosed and claimed in U.S. 
itent No. 3,155,405 in that the root segments 27a and 
ia of the pin members are joined to outer enlarged and 
lunded fitting portions 27b and 28b by intermediate 
)rtions 27C and 28e of reduced cross-section. However, 
e joint elements preferably utilized in the framework 
ructure 20 differ from those disclosed in this patent 
:cause the pin members 27 have somewhat of a ‘figure 
ght” configuration. That is, the maximum amount of 
e matelial utilized to form the pin members 27 is 
cated in the plane of the maximum dimension and 
:ar the outermost edges of these members. Consequently, 
.e pin members 27, which are designed to mate with 
.e hollow ends of the compression members 21 in the 
»rmation of the load-bearing columns 23, are struc 
.rally comparable to an I-beam and have improved re 
stance to bending in one plane. 
Due to the reduced dimensions of the intermediate 
)rtions 27C and 28e of the pin members, the tubular 
)mpression and reinforcing members can be angularly 
sposed with respect to the joint elements 25 thereby 
iadily facilitating both the formation and joining of the 
ad-bearing columns 23a and reinforcing rings 24. How 
1er, after these elements have been assembled and after 
ie hollow ends of the compression and reinforcing 
.embers have been fitted over the respective root portions 
7a and 28a, each such joined assembly becomes a solid 
ad-bearing unit. 
As shown, the root portions 27a and 28a are prefer 
)ly slightly tapered to facilitate providing a relatively 
ght friction fit with the hollow ends of the tubular 
,embers 21 and 22. Moreover, the ends of the compres 
on members 21 are preferably formed with cut-out por 
ans or notches 29 that are large enough to receive the 
ids of the reinforcing members 22 thereby facilitating 
fully abutted assembly as shown, for example, in FIG. 
As a result of this construction, each joint element 25 

L a completed framework is completely enclosed with 
i the tubular framework defining members thereby pro 
ding a smooth surface configuration and curvilinear 
»ading without discontinuity at the joints. Because the 
)nnection of the joint elements with the tubular mem 
ers 21 and 22 is external rather than internal, the load 
:aring characteristics of the framework 20 can be readily 
aried merely by employing tubular members of difier 
lg wall thicknesses and/or cross-sectional configuration. 
The joint elements 25 employed in the framework 20 
1n be cast or similarly formed from steel, aluminum, 
1d other materials of suitable strength. Moreover, rather 
lan being constructed as generally disclosed and claimed 
l Patent No. 3,155,405, the pin members of the joint 
.ements 25 can be uniformly tapered elements which 
re connected to the end portions of the members 21 
nd 22 by suitable fasteners after being assembled there 
ith. In this latter connection, such tapered pin members 
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4 
can be split elements that are selectively expanded in 
response to the passage of a screw or the like through 
apertured portions of the ends of the tubular elements 
and through aligned threaded portions of the pin mem 
bers. 
To construct the framework 20, as shown in FIG. l, 

the above-described interconnected assemblies are em 
ployed in repeated modular fashion. More particularly, 
construction is started by forming a reinforced crown 
ring 31 from a plurality of the tubular reinforcing mem 
bers 22. This crown ring is then preferably placed around 
and supported by a vertical support member (not shown) 
that is located at the center of the construction site. The 
support member can be a vertical pole constructed for 
this purpose, the boom of a lifting crane or the like. 
Through the use of the support member, the crown ring 
31 is raised a few feet off the ground by conventional 
hoisting means utilized with the support member (e.g., 
a cable and pulley arrangement). 
As the crown ring 31 is raised, the projecting pin por 

tions of compression members 21 used in the formation 
of this ring are joined to the elements 25. The free ends 
of these compression members are in turn fitted with 
other joint elements 25 and tubular reinforcing members 
22 are linked to these compression members by the 
added joint elements to form additional horizontal rein 
forcing rings 24. 

It will be appreciated that the entire framework 20 
is constructed in modular fashion simply by repeating 
these construction steps (i.e., successively raising the par 
tially completed framework, adding additional tubular 
members, and then raising the structure again). 

Since the tubular members of the framework 20 gen 
erally have varying lengths and may also vary in other 
dimensional characteristics, each such tubular framework 
member is preferably marked with readily visible indicia 
subsequent to the forming of the members. This marking 
indicates the proper location for each suc‘h identified 
framework member in the completed structure and 
greatly facilitates the rapid fabrication thereof. That is, 
these markings and simple directions allow the proper 
tubular compression member 21 to be selected and se 
quentially joined to the proper joint element 25. 
Through the use of the joint elements 25 and the pre 

formed members 21 and 22, a framework 20, such as 
that shown in FIG. 1, can be fabricated in a relatively 
short period of time. Although in certain instances it 
may be desirable to utilize locking means to positively 
link the joint elements to the hollow ends of the tubular 
compression and reinforcing members, the construction 
of the framework nevertheless requires only a minimum 
number of joining and fastening operations. Moreover, 
through the use of suitable support means and successive 
steps of hoisting the partially completed structure, as 
outlined above, the entire framework can be frabricated 
by workmen at ground level which is a distinct ad 
vantage. Finally, it will be appreciated by those skilled 
in the art that the completed framework structure, un 
like conventional curvìlinear frameworks, is fully load 
bearing and is characterized by high-strength columnar 
loading and minimum dead weight. Consequently, the 
framework can readily support a variety of enclosing 
media to complete a structure. 

Three embodiments of enclosure means for the frame 
work structure 20 are shown in FIGS. 3-6. More par 
ticularly, FIG. 3 depicts a poured concrete enclosure 
wherein various components that are joined to the frame 
work 20 provide the forming for the concrete. Pref 
erably, these components include a wire lath 35, a 
plurality of elongated U-shaped channel members 36, 
hooks 37 and reinforcing rods 38. The lath 35 which 
can be either a sheet or roll form of pierced metal, wire 
mesh screening or the like, is supported by the channel 
members 36 and hooks 37 and is preferably joined to 
the framework during the fabrication thereof. 
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In this latter connection, the channel members 36 are 

preferably initially mounted across and tied (e.g., by 
conventional tie wires) to the reinforcing members 22 so 
that they run generally parallel to the columns 23 formed 
by the members 21. Thereafter, the lath 35 is positioned 
inside of the framework 20 and at suitable intervals 
the wire hooks 37 are utilized to connect the lath to the 
channel members. In the illustrated embodiment, the 
wire hooks 37 have a generally, U-shaped configuration 
with bent extremities so that the hooks can be passed 
through the lath and then clipped over the upstanding 
side portions of the channel members'36. It is desirable 
to select the hooks so that the lath 35 is maintained in 
abutting relationship with the ytubular framework de 
fining members 21 and 22 thereby insuring that the lath 
complements the curvature of _the framework. To en 
hance the continuity and structural stability of the lath 
surface supported by the channel members and hooks, 
adjacent sheets or segments of the lath are preferably 
slightly overlapped. « 

It will be obvious to those skilled in the art that the 
number, specific size and spacing of the channel members 
36 and hooks 37 will be dictated by such factors as the 
anticipated thickness and weight of the layer of poured 
concrete that is to be supported thereby, as well as by 
the weight of the lath itself. Moreover, it will be ap» 
preciated that the number of reinforcing rods which are 
tied to the channel members 36 in alconventional man 
ner will be dictated by the desiredstrength of the finished 
layer. Although reinforcing rods are not necessarily em 
ployed in all poured concrete enclosed structures fabri 
cated in accordance with the present invention, they have 
been illustrated in the accompanying drawing as repre 
senting a typical structural unit. Similarly, various other 
channel member and fastener arrangements can be uti 
lized to mount the lath on the framework 20, the prin 
cipal considerations being maintaining it in ñxed relation 
with respect to the framework and mounting it so that 
this forming structure for the concrete complements the 
configuration of the framework irrespective of its 
configuration. l 
Upon completing the assembly of a framework with 

the associated lathwork as described above, this assembly 
is then ready to receive a poured concrete layer. Because 
of the load-bearing characteristics of this structure, it 
readily supports heavy aggregateconcrete without re 
quiring additional external supports even while the con 
crete is in a fully plastic state. In addition, for typical 
low-slump concretes, the lath 35 serves as the only nec 
essary. form and additional exterior `forms are not neces 
sary. Consequently, the concrete is applied to the frame 
work structure by pouring it directlyV onto the lath and 
thereafter spreading it in the usual manner. 
The entire layer of concrete for the structure 20 can 

be poured as a monolithic unit rather than pouring one 
section at a time and waiting for'that'section to set. This 
not only enhances the structural _stability of the unit but 
also enables large sructures to be covered within a rela 
tively short period of time. Becausethe framework is 
self-supporting and need not depend upon the strength 
of the poured layer of concrete, the concrete may be one 
of the recently developed light insulating type concretes 
which have little inherent strength. Whether utilizing a 
light-weight insulating type concrete or a heavy aggregate 
high-strength concrete to form the enclosing layer for the 
structure, Work may be commenced inside the structure 
prior to and during the time the concrete is poured and 
is setting because no internal supports or forms are 
necessary due to the characteristics of the farmework. 
From the foregoing it will be appreciated that the~ 

structure 20 performs dual functions when designed to 
receive a poured concrete enclosing layer. That is, the 
framework serves as the supporting and forming means 
for the poured concrete. When the concrete has set and 
the framework is encapsulated within a monolithic shield 
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6 
formed by the concrete, the framework serves additionally 
as an integral reinforcing grid for the concrete layel 
adding great rigidity and tensile strength to the corn 
pleted unit. Obviously, the combined strength of the 
completed unit is substantially greater than the strength 
of either the tubular framework or of a concrete layer 
standing alone. 

It will be appreciated that for a given application 
abutted wooden forms could be secured to the outside 
of a completed framework structure and concrete poured 
in place onto such a forming arrangement, although 
typically such forms are totally unnecessary as outlined 
above. 

In FIGS. 4 and 5, the enclosure means for the frame 
work structure 20 is comprised of a plurality of panel 
members 41, panel mounting accessories 42 and panel 
joining and sealing members 43. More particularly, this 
embodiment of the invention employs relatively thick 
panel members 41 that are cut to correspond to the con 
figuration of the open framework sections defined by 
the intersecting load-bearing columns 23 and reinforcing 
rings 24. Each of the panels 41 is secured to the frame 
work 20 and joined in abutting relationship with the 
adjacent panels by means of the mounting accessories 
42 and the joining and sealing members 43. 

In this connection, the mounting accessories 42 each 
include a two-part mounting bracket 44 and suitable 
fastener means 45. The two-part mounting bracket 44 is 
formed by a lower elongated support plate 44a and an 
upper securing or cover plate 44b, between which the 
lateral edge portions of the panels 41 are positioned and 
secured as hereinafter described in detail. The support 
plate 44a has longitudinal edge portions 46a which are 
adapted to receive and support the panels 41 in anticipa' 
tion of the joining of the panels to the framework. The 
longitudinal supporting edge portions 46a are separated 
by a slightly raised central portion 46h. The underside of 
each of the support plates 44a is formed with a concave 
or generally U-shaped configuration to complement the 
rounded exterior edge surface of the corresponding load 
bearing columns 23. It will be appreciated that once the 
support plates 44a are properly positioned on the edges 
of the columns 23, each such plate can be and is secured 
in place by means of fasteners 45 that pass through and 
extend beyond suitably apertured portions of both the 
compression members 21 and the plates. As shown, the 
fasteners 45 are preferably bolts having end portions 
threaded to receive both a first nut 45a for securing the 
support plates 44a to the compression members 21 and a 
second nut 45b for securing the cover plate 44b in its 
final position as hereinafter described. ` 

In a similar manner, each of the joining and sealing 
members 43 is also a two-part unit including a lower sup 
port plate 43a and an upper securing or cover plate 43b. 
As with the plates 44a, the supports plates 43a are pro 
portioned to be joined to the reinforcing members 22, 
which comprise the reinforcing rings 24, by fasteners 48. 

In this embodiment of the invention, the lower support 
plates 44a and 43a are preferably joined to the columns 
23 and reinforcing rings 24, respectively, during the fabri 
cation of the framework structure 20. That is, these plates 
are laid in place on the appropriate surfaces of the 
columns 23 and rings 24 in close abutting relationship 
and are secured in place by the fasteners 45 and 48. With 
this function completed, and either during the fabrication'-l 
of the framework or after the framework has been com 
pleted, the panels 41 4are located in place with the lateral, 
upper, and lower edge portions thereof being positioned 
on the supporting surfaces deñned by the support plates 
44a and 43a. Finally, the cover plates 44b and 43b are 
joined to the support plates so as to overlap the peripheral 
edges of the panels and maintain them in fixed relation 
with respect to the framework 20. Preferably, the support 
plates 44a are joined to the load-bearing columns 23 
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» that the completed brackets span the joints formed in 
.ese columns. In this way, the brackets serve the addi 
)nal functions of locking the structure together and pro 
ding lift load protection. 
As shown in FIG. 5, each of the cover plates 44b and 
5b is preferably constructed with a pair of spacers or 
ojections 49 that extend inwardly therefrom and that 
'e brought into abutting relationship with the lower 
ipport plates when the cover plates are in the ñnal fixed 
>sition. More particularly, these inwardly extending pro 
ctions 49 engage the central portion 46h of the corre 
|onding support plate. With this type of mounting ar 
;ngement for the relatively thick panels 41, the positively 
red positioning of these panels on the framework struc 
re 20 is assured. 
Those skilled in the art will understand that the panels 

l can be formed of substantially any material and can 
ther be translucent or opaque, depending upon the use 
l which the structure will be put. Moreover, it will be 
Jpreciated that the brackets 44 and sealing members 43 
'e preferably extruded members formed of relatively low 
»st materials such as extruded aluminum or the like. 
’hen desired, gaskets and other forms of sealing media 
:.g., grouting) can be used to effect sealing between the 
lpported edge portions of the panels and the cover plates 
lr the brackets and sealing members thereby insuring a 
akproof structure. 
Referring to the embodiment depicted in FIGS. 6 and 
the enclosure for this structure is comprised of a plu 

tlity of panel supporting guides 51, which are secured to 
e load-bearing columns 23, and a number of thin panel 
,embers 52, which are slidably ñtted and maintained 
ithin the guides 51. This structure differs from that illus 
ated in FIGS. 4 .and 5 in that an interior paneled en 
osure 53 is also provided on the ̀ framework 20. 
As illustrated in FIG. 6, the guides 51 are thin elon 
tted members having a concave interior surface 51a that 
.cilitates positioning the guides on the curved outer edge 
ï the load-bearing columns 23 so as to span the joints 
»rmed in these columns as with the brackets 44 (FIG. 4). 
rhen so positioned, the guides 51 are secured to the 
)lumns 23 by suitable fasteners 55 (e.g., screws or rivets). 
ach oppositely disposed longitudinal side portion of the 
lides S1 is formed with a panel receiving slot 52b that 
:tends parallel to the longitudinal axis of the guide and 
ong the entire length thereof. More particularly, each 
lch slot 52b is proportioned to receive a lateral edge por 
:m of one of the panels 52. In this connection, the slot 
:fining portions of each of the guides 51 (whether the 
lides are made of aluminum or other similar material) 
'e preferably somewhat flexible to facilitate positioning 
le panels therein. That is, to insure a continuous enclo 
lre, the upper and lower edge portions of vertically adja 
:nt panel members lying between pairs of the guides 51 
'e preferably slightly overlapped, and the slot defining 
Jrtions of the guides are sufficiently flexible to allow 
tis overlapping. 
A continuous groove 54 is forced in the upper portion 

E each slot defining wall (FIG. 5) adjacent the outer 
lges of the guides 51. Each groove 54 is proportioned to 
:ceive a suitable plastic or rubber sealing strip 56 to in 
lre the sealing of the outer enclosure. Preferably, the 
:aling strips 56 are positioned Within the grooves 54 
Íter a substantial number of vertically aligned and over 
,pped panels have been positioned. 
In accordance with the present invention, the guides S1 

~e preferably extruded members that are pre-formed to 
.cilitate the rapid and eñicient joining thereof to the 
ad-bearing columns 23 as the framework structure 20 is 
:ing formed. After a substantial portion of the frame 
ork 20 has 'been completed and with the guides secured 
l the load-bearing columns 23, the individual panel 
.embers are slid into final position within the guides. In 
tis connection, the panels 52 are preferably pre-cut from 
Jerglass', plywood or other suitable material to com 

10 

20 

25 

30 

40 

50 

60 

65 

70 

75 

8 
plement the varying configuration of the sections of the 
framework defined between adjacent panel receiving 
guides 51. As the placement of the panels S2 is effected, 
the sealing strips 56 are fitted within the grooves 54 and 
a continuous watertight enclosure is completed in this 
fashion. Not only does the sealing strip serve to render 
the enclosure watertight along the lateral edge portions 
of the panels, ‘but it also maintains the Ipanels in fixed 
relation within the guides 51. 

While in certain instances it may be desirable to em 
ploy only the relatively thin, overlapped paneled outer 
enclosure, the embodiment illustrated in FIGS. 6 and 7 
also contemplates the utilization of an interior paneled 
enclosure 53. As shown, the interior paneled enclosure is 
comprised of »a plurality of vertically extending furring 
strip and spacer block assemblies 57 and panel members 
58 that are supported by the assemblies 57 in spaced re 
lation to the interior surface of the framework structure 
20. The assemblies 57 include a plurality of pairs of spacer 
blocks 59‘ that are located on either side of each rein 
forcing member 22. These spacer blocks have the ex 
tremities thereof secured to furring strips 61 that are 
located on the interior and exterior sides of the frame 
work 20l in parallel relation to the load-bearing columns 
23. 

Although a number of techniques may be employed in 
fabricating the interior paneled enclosure 53 in con 
junction with the outer enclosure, it is generally preferable 
to form the furring strip and spacer block assemblies 57 
prior to the positioning of the panels 52 within the panel 
receiving guides 51. In this connection and considering 
one such assembly, the furring strip 61 that is designated 
to be the outer furring strip is preferably initially joined 
to the free ends of a plurality of spacer lblock pairs. These 
spacer blocks when joined to the furring strip 61 are suit 
ably spaced so that the spacer blocks of each spacer 
block pair are located in vertically aligned relationship 
on opposite sides of the members forming the reinforc 
ing rings 24. After being so positioned, the assembly 57 
is completed by joining the other furring strip 61 (i.e., 
the inner furring strip) to the various pairs of spacer 
blocks S9` (e.g., by nailing or stapling). When such as 
semblies 57 have been constructed for and joined to the 
entire framework structure 20, the interior panels 58 are 
secured in place as shown in FIG. 7. Preferably, this is 
accomplished by nailing the edges of adjacent panels to 
the edges of the innermost furring strips 61 and, when 
desired, an additional cover strip 63 can be utilized to 
mask the gap between the adjacent edge portions of the 
panels. 

The structure of the type illustrated in FIGS. 6 and 7 
utilizing 4both interior and exterior enclosures, with the 
interior enclosure preferably being in the form of paneled 
plywood or similar wooden wall members, can serve as 
a housing facility, lodge, etc. Such a structure is not only 
watertight and weatherproof, but also provides an at 
tractive interior surfacing that precludes the framework 
structure from being seen from within the unit. In this 
connection, it should be understood that the paneled in 
terior for the embodiment depicted in FIGS. 6 and 7 can 
also be fabricated through the use of panel supporting 
guides such as the guides 51 which are secured to the 
interior curved edge of the load-bearing columns 23 in 
the manner previously described. 
From the foregoing, it will be appreciated that the 

present invention provides an improved form of enclosed 
curvilinear structure. Such a structure is advantageous 
from the standpoint that it utilizes a rigid high-strength 
columnar loaded framework that can be readily con 
structed in modular form and adapted with a variety of 
enclosing media. The structure can rbe fabricated in a min 
imum period of time and, irrespective of the form of 
enclosure means employed therewith, can be constructed 
without the need for specially skilled labor, special equip 
ment and/or numerous temporary support forms for the 
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enclosing media. Moreover, it will be appreciated that the 
various constructions outlined -above are comprised of 
components fabricated from readily available and low 
cost standard materials of construction. 

Various modifications of the modular curvilinear struc 
tures described herein might 'be devised by o_ne skilled in 
the art without departing from the invention. For ex 
ample, it will be appreciated that the relatively thick 
panel members shown in FIGS. 4 and 5 could be joined 
along the 'upper and lower edges thereof` without re 
quiring the use of the joining and sealing members 43. 
In this connection, the lower and upper edges of adjacent 
panels could be formed to complement one another so 
that they could be directly mated yand thereafter sealed 
by any number of forms of sealing media (e.g., aluminum 
strips, weather-resistant fabric tapes or .sealing com 
pounds). In addition, the framework members forming 
the structure 20 might be selected from entirely round 
or square tubular components rather than having the il 
lustrated configuration. These and other similar varia 
tions in the illustrated embodiments clearly would not 
constitute a departure from the invention as set forth in 
the accompanying claims. 
What is claimed is: 
1. A self-supporting, modular free-span vertically cur 

vilinear enclosure structure comprising: 
a plurality of curvilinear load-bearing vertical tubular 

compression modules having a first cross-sectional 
dimension, 

a plurality of transverse tubular compression and ten 
sion 'bearing reinforcing modules of a second cross 
sectional dimension, 

connection means internal t0 said compression modules 
connecting said compression modules to said rein~ 
forcing modules at load-bearing joints, 

and surfacing means fully supported by and overlying 
said modules, 

said connected compression modules and reinforcing 
modules forming independently of said surfacing 
means a fully self-supporting load-bearing curvi 
linear framework, 

said compression modules being joined end to end by 
said connecting means to define a plurality of cur 
vilinear load-bearing vertical arches, 

said reinforcing modules being joined end-to-end by 
said connecting means to define a plurality of tubular 
members extending transversely across said structure, 

said surfacing means including a plurality of panel 
members and a plurality of elongate supporting and 
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mounting members secured to said compression 
modules overlapping said load-bearing joints so as 
to effect the locking of said joints and provide lift 
load protection for said framework, 

said supporting and mounting members being con 
structed to engage said panel members in sealed re 
lationship so that said framework structure is en 
closed by said panel members. 

2. The structure of claim 1 wherein said supporting 
and mounting members have a U-shaped interior surface 
adapted to engage the outside surface of said compression 
members. 

3. The structure of claim 1 wherein said supporting 
and mounting members are unitary extrusions. 

4. The structure of claim 1 wherein said supporting 
and mounting members are curved correspondingly to 
said compression modules and said panel members are 
flexible panels deformed by said supporting and mount 
ing members. ß 

5. The structure of claim 1 wherein said supporting 
yand mounting members define U-shaped recesses en 
gaging the sides of said panel members. 

6. The structure of claim 5 wherein said panel mem 
bers are slidably fitted between said supporting and 
mounting members in said U-shaped recesses. 

7. The structure of claim 5 wherein said U-shaped 
recesses contain means for Weather sealing said panels 
therein. 

8. The structure of claim 5 wherein said supporting 
and mounting members are curved correspondingly to 
said compression modules and said panel members are 
flexible panels and wherein said panel members are slid 
ably fitted between said supporting and mounting mem 
bers in said U-shaped recesses and deformed by said 
supporting and mounting members. 
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