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METHOD OF BUILDING STRUCTURES
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2 Claims. (CL,25—154)

This invention relates to shell type comcrete building
construction and ‘it refers more particularly to the meth-
od by which ‘individual units may be produced as‘well as
to the method of comblnmg the units -in erecting a
burldmg

The principal -object of the invention is to improve
upon known methods of erecting. shell type -buildings
by first creating a new basic unit composed of a frame-
Work of relatively slidable aad intercrossing: rods and
a covering consisting of rows of correlated overlapping
sections of expansible flexible material so connected to
the frame-work as to permit the sections to move inde-
pendently and- collectively, thus to assume the curvature
of the rods along two transverse axes as the Tods “are
bent into the shape in which they are to remain in ‘as-
sociation with like assemblies in- a ‘completed building,

Another object of the invention is to provide a shell
type building composed of a multiplicity of intercon-
nected . flexible ‘units ‘which are prefabricated on’ a' flat
plane where they are arcuated along their minor axes
and “hoisted. into the relatrve ‘positions they will assume
as the frame-work of  the completed bulldmg, during
which each unit is arcuated along its: major axis, if the
bmldmg is to be dome- “shaped, tubular or of other de-
signs ‘involving compound curves. Subsequent to the
erection of the building units individually or. collec-
tively -to ‘complete the building frame-work; a plastic
or. cementitious material is 'shot onto or 0therw15e ap-
plied to_the ‘fabric  covering which hardens’ and perma-
nently integrates the assembly into ‘a structire capable

of withstanding all normal compressive ‘stresses’ without’

need for .the supporting and reinforcing medrums com-
mon 1o _conventional ‘buildings.

'Still. another 6bjéét of the invention is to provide a-

structural unit as specified, whose initial configuration
predetermines | the ultimate shape of the building. of
which it forms a part, whether the building is to be s
warehouse, airplane hangar, shelter ‘or even -a spheroid,
thelatter being composed  of two dome-like “or. hemi-
spherrcal structures antrcrpated herein.” -

Other objects’ will appear as. the description proceeds
when' consrdered with the annexed drawing wherein:

Figure 1 is a fop plan view of a typical structural unit
in its initial stage of construction.

Figure'2"s “a’ perspectrve view -of - the ‘unit shown
curved alongiifS major or’longitudinal axis'as the second
stage of .its formation.

Figure:3.is a side "elevational view of the unit on a
slightly reduced scale shown ‘curved along-its minor or
transverse axis.

Flgure 4 is a transverse sectronal view taken on ling
4—4 of Frgure 3. T

Frgure 5is a fragmentary perspectlve view showing
mtercrossmg rods of the frame, a’ retamlng chp there-
for and a sectron “of the fabric’ covermg

Flgure 6 is-an end elévational view of a unit. compar-
able to. the showmg i Figire 2, devoid of the fabric
covering but revealing 2 slightly ‘modified form of re-
tammg means for “the rods: -

F1gure Tisa fragmentary perspectlve view of the rod
retarmng ‘meéans shownin Figure 6."
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Figure 8 is a perspective. view of two modified struc-
tural ‘units; each ‘composed of a pluralrty of progrés-
srvely tapered fabric cover sections in slidable overlap-
pmg relatronshlp ‘ ‘

Flgure 9is 4 plan view of an assembly of the strue-
tural units shown i in Figure 8 in the initial stage prepara-
tory ' to sprmgmg mto the - position - shown ‘int Flgure
10 and

- Figure 10 is a side “elevational view of the support-
ing fabrication of a dome shaped stricture formed by
the assembled un_rts of Frgure 9, preparatory to recervmg
the'cementitious: coating.

Contmumg with' a more detailed description of the
drawrng, reference is made primarily to Figures 1 to 5
15" wherein reference nurneral 18 denotes generally what,
is “herein referred to as ‘a building unit or a structural
unit, of" Whrch ‘several “are. employed in juxtaposed and’
interconnected relatronshrp to form' the supporting fab-
rication of a building whose shape is determined by the
configuration” of ‘the individial unit 16, as ‘will become,’
apparent as the description proceeds. -

‘Each ' structural unit 10 is composed primarily- of a
plurahty of long1tud1nally parallel-rods 1% and a plu-’
rallty of intercrossing’ framsverse ‘rods 12. Overlying
the assembly of Tods 11 and 12 is a fabtic covering,
generally indicated by refererice numeral 13 but which
is’ actually in ‘overlapping, slidable sections, each iden-
tlﬁed by teference numeral 14,

The .rods 11 and 12 are placed on a flat.surface in
the relatronshlp shown in Figure 1 and the sections 14,
of the fabric_covering 13 “are “aitached to -the rods at.
the points ‘of 1ntersect1on by. means such as the clips 15,
one, of which is shown on an enlarged scale .in Figure
55718 will become evident presently that the rods. 11
must -be: slidable in relation to the fabric. cover sections’
14 ‘hence the clip 15 is formed with a loop 16 (Fig.. 5}
through whrch these rods 11 slide longitudinally. Since’
the, fabric, 13 is expendable, the tods 12 extending across
the'short” axis- of .the ‘fabric covering can be and are
affixed to_the clips_15, as by welding and the clips 15,
are_secured to. the’ cover sections 14 by means of the.
legs 17, Figure 5, whrch extend. through and are bent
upon ‘the fabric.

- The: descrlbed elements of the structural unit 18 are’
assembled over a plurality “of transverse parallel base
rods 18. “The ends of the rods 18 along one side of the
assembled unit 10, -are secured to the adjacent outermost
longrtudlnal rod 11 by any suitable means such as having
the. ends 19 (Fig. 2) bent .around. said- outermost Tod.
11 “The, opposrte edge of- the structural urit 10 ‘need
not be connected to the iransverse base rods 18 since
thé covering 13 is to be warped or arcuated, as: shown
in: Figure. 2. along . the. longltudmal axis of the unit by
exertmf’ a. force laterally against the edge of the unit
opp_ ite, the anchored points .19 of the base rods 18,
This'is doneé by afiy suitable tool but preferably by ratch-
ef ]acks not, shown, which are attached to the base rods
18- and advanced thereon toward their -anchored ends
60 19, meanwhlle envagmg the. free. edge of the cover 13,

causmg the said.cover, and the fransverse rods 13 to
bow upwardly between the sides of the umit.10-in the.
manner “shown_.in “Figure 2. When the required ‘curve,
obtams, the free ‘edge. of the unit 18.is_suitably tied to
e5 the: transverse ‘base rods 18 or their opposite ends 20
(F;g 3) may. be, bent upwardly against “the  sides of
the now:. arcuated unit- to prevent recoil.
Tt is:'to. be -observed in the .several .figures that the.
sections .14 of ;the “fabric. cover 13 have their adjacent
70 edges 21 overlapped This is done in:order. that the sec-
tionis 14 may individually shift their positions to compen- y
sate for the curvature imposed”in the longitudinal ‘Tods:
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11 when the unit 10 is.bowed along its transverse or minor
axis, as shown in Figure 3.

There are many ways in which the units 10 can be
brought into the shape shown in Figure 3 and since this
would be obvious to those skilled in the art, it is con-
sidered adequate to explain that the most suitable manner
of springing the unit would be by means of a crane hoist
with cables connected at strategically shaped points along
the length of the unit 10, depending upon the particular
curvature of the arch, that is, whether true centered, three
centered, cantilevered or other design. This would apply
also to the dome structure shown in Figures 8 and 10,
which will be presently described.

In constructmg a tunnel type structure, such as sug-
gested in Figure 4, whether it bea building, culvert, bridge
or other fabrication, the units 10, when preformed in the
manner explained or in the shape illustrated in Figure 2,
they are progressively joined together by suitable ties and
the fabric covering 13 is shot with a cementitious outer
covering which, when it hardens, forms a rigid shell
which reinforces the supporting fabrication against all
normal stresses to which any conventional building is
subjected, the greatest of which is compression.
support is needed to make the structure self-sustaining
because of the continuous wall span created by the arcu-
ated units. )

It is evident also that the same units 10, constructed
and formed in the manner explained, may be disposed on
a horizontal plane instead of the vertical plane shown in
Figure 3 and joined énd to end to form a circle. The
circular structures thus fabricated may then be superim-
posed one upon the other to form a structure in the
nature of a silo or grain elevator. Moreover, in any
such construction, the units 10 may be arcuated along
the major axes opposite to that shown in Figure 3 so that
when the units are assembled in a building, the curve on
the transverse axes of the units will be concave mstead
of convex on the exterior of the bmldmg

In Figures 6 to 10, the same method is used in form-

" ing the structural units to produce a supporting fabrica-
tion in a dome-like building identified broadly in Figure

10 by reference numeral 30. The only difference between
the structural units of the modification shown in.these
figures and those just described being in the configura-
tion of the umit which, in Figures 8 to 10, are generally
indicated by reference numeral 31.

The units 31 are identical to each other and each con-
sists of longitudinally coextensive rods 32, converging
towards one end of the unit. Intercrossing the rods 32
are transverse rods 33 and to the rods 33 is welded a series
of tubular retainers 34.through which the longitudinal
rods 32 slide.- The expandable fabric covering, generally
indicated by reference numeral 35 is composed of pro-
gressively tapered sections 36 whose adjacent transverse
edges 37 and adjacent longitudinal edges 38 are over-
lapped (Figures 8 and 9).

In Figure 9 the units 31 are shown assembled on ‘a flat
plane such as concrete slab (not shown). The apices of
the triangular units 31 meet at the center. As each indi-
vidual unit 31 is formed, it is sprung into the arcuate
form shown in Figure 6 by means of the transverse,
longitudinally spaced base rods 39, one end 40 being
secured to the outermost longitudinal rod. 34 while pres-
sure is applied mwardly all along the the opposite edge
of the fabric covermg 35. As each unit is thus arcuated
along its major axis, its edge is tied in any suitable man-
ner to the adjacent edge of the companion unit.

. After all of the units have been assembled in the man-
ner explained, a crane hoist is employed to raise the as-
sembled units to the positions shown in Figure 10. A
cable may be connected to.the center of the assembly and
a series of cables connected at annularly spaced points to
the units between their inner and outer ends. . By con-
trollmg the pull ‘on the cables, the dome—shaped support-
mg fabucatlon shown is erected. -
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As the units 31 are sprung into the shape shown in
Figure 10, the individual sections 36 of the fabric covering
35 slide relative to each other both laterally and horizon-
tally to compensate for the changing curvature of the rods
32 and 33. Also, the circumference of the body com-
posed of the radially arranged umits 31 becomes smaller,
hence the gap 42 in the body (Figure 9) in the flat posi-

© tion of the units, which closes as_the units assume their
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final position in the structure, after which the adjacent
edges of the units between which the gap 42 was formed,
are joined together.

When the assembly of units has been sprung to the

desired shape, the fabric covering 35 is shot with a cementi-

tious composition which, when dry, provides a rigid
weathertight shell about the supporting fabrication.

By constructing two idéntical hemispherical bodies re-
sembling that in Figure 10 and joining these bodies-to-
gether to form a spheroidal body, a tank may be thus
produced which may be supported on a tower or em-
bedded in the earth to contain liquids or solids for
storage

It is evident from the foregomg that the rod retaining
members shown .in Figures 6 and 7 may be interchange-
ably used with the structures shown in Figures 1 to 5 and
8 to 10.

Manifestly, the steps of the method herein deﬁned are
sub]ect to certain changes and modifications and these
are considered to be within the spirit and intent of the
invention as long as they fall  within the scope and
meaning of the appended claims.

What is claimed is:

1. A method of building structures which comprlses
arranging a supporting fabrication of inter-crossing and
relatively slidable flexible elements on a flat plane, at-
taching expandable fabric covering material to the sup-
porting fabrication, in rows of overlapping, individually
movable sections, to -form one of a plurality of struc-

~ tural units, exerting a force laterally against one edge
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of each of the units while restraining the opp051te edge
of the unit agamst movement to create a curve in the
upit along one axis, hoisting the units successively from
relatively spaced points between their ends to cause the
units to curve along an axis transverse to the first axis
under their own weight, joining the units together along
their contiguous edges, and finally applying a cementltlous
material to the covering material.

2. A method of building structures which comprlses

- providing a supporting fabrication of inter-crossing . and
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relatively slidable rods, attaching a row of overlapping
individually movable sections of cover fabric to the sup-
porting fabrication to form a structural unit, restraining
the unit along one edge while exerting a force along the
opp031te edge of the unit to produce a curve therein along
one -axis, exertmg a force on the unit perpendicular to
said one axis to produce a curve in the unit along another
axis transverse to said ome axis, and finally applying
cementitious material to the cover fabric.
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