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[57] ABSTRACT 
A generally semicylindrically shaped pre-fabricated 
modular building adapted to be readily assembled, dis 
assembled and re-assembled, including a modular 
skeleton-frame and a thin limp sheathing thereover 
and detachably secured thereto, with each of the two 
halves of the frame (on opposite sides of a vertical 
median plane longitudinally thereof) being composed 
of successively higher contiguous longitudinal rows of 
co-planar triangles, with the planes of the successively 
higher rows inclined to the horizontal at successively 
lesser angles, such triangles being formed of horizontal 
module-de?ning base members (arranged end-to-end 
in straight horizontal lines) and pairs of diagonal 
members, and internal brace members spanning pairs 
of commonly-based triangles in contiguous rows and 
having their ends secured to the opposite apices of 
such pairs of triangles; the base members, diagonals 
and brace members being individual pieces of metallic 
tubing having ?attened integral coupling-?anges at. 
their ends overlapping and secured to each other in 
the corners of the triangles, and the coupling-?anges 
of the base members being at right angles thereto and 
extending inwardly of the skeleton-frame and ar 
ranged to cause the base members to support the 
sheathing out of contact with the coupling-?anges of 
the diagonals and of the brace members. 

13 Claims, 22 Drawing ?gures 
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MODULAR TUBULAR-SKELETON BUILDING 
ADAPTED TO BE READILY ASSEMBLED AND 

DISASSEMB'LED AND RE-ASSEMBLED 

THE FIELD OF THE INVENTION 

The present invention relates to skeleton-and 
sheathing buildings of generally semi-cylindrical form, 
with the two parallel longitudinal base-edges of the 
building generally resting on the ground; the skeleton 
frame being transversely arched between such two 
base-edges. 
The object of the present invention is a structurally 

reliable and durable building of this type, for use as per 
manent or temporary shelters, living quarters, storage 
buildings, work buildings and recreation buildings, in 
circumstances where the need is for inexpensive one 
story buildings of large floor area and of large internal 
volume or cubic content and with minimum weight of 
materials and minimum cost of materials in relation to 
the size and load-bearing capacity of the building, and 
where it is necessary to ship the building in a disassem 
bled condition and with the disassembled components 
sufficiently small and light in weight to permit them to 
be hand carried if necessary, and where it is necessary 
to assemble such components into the erected building 
in minimum time and with unskilled labor and with the 
fewest number of workers and with only a few com 
monly-available minimal tools (such as wrenches, ham 
mers, etc.) and where it is necessary that the construc 
tion shall permit the like disassembly and re-assembly 
of the building without any loss of components. 

THE PRIOR-ART 

In the heretofore-known skeleton-and-she'athing 
buildings of the aforementioned type, the frame was 
composed of successive longitudinal rows of intermesh 
ing rhombi whose minor diagonals are horizontal, made 
of pieces of metallic tubing having ?attened integral 

‘ coupling-flanges at their ends, with the plane defined 
by the two upper rhombus-forming members and the 
plane de?ned by the two lower rhombus-forming mem 
bers being at a dihedral angle to each other, and a 
brace member extending across the major diagonal-line 
of each rhombus as shown in US. Pat. No. 3,501,876. 
Such heretofore-known skeleton building construc 
tions were unstable and unreliable, in that they lacked 
dimensional stability in a longitudinal direction (with a 
consequent lack of transverse stability), particularly 
under adverse load conditions. Moreover, in such 
heretofore-known skeleton-buildings the relatively thin 
limp sheathing was generally supported on or in con 
tact with the free edges of the coupling-?anges in the 
junctures at the four corners of the rhombi, and this 
rendered the thin sheathing subject to wear, perfora 
tion and tearing at such junctures of the coupling 
?anges, with resultant deterioration of the building. To 
overcome this adverse effect of the resting of the 
sheathing on the free edges of the coupling-flanges, 
pad-like covers or protectors (of plastic or the like) 
were proposed to be superimposed upon such junc 
tures, to support the sheathing out of contact with the 
coupling-?anges. However, such pads increased the 
cost of the building and also raised the sheathing on 
higher points of support and the sheathing was 
stretched and thinned out at the pads, so that when the 
sheathing was removed (for disassembly and sub 
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2 
sequent re-assembly) the sheathing would no longer be 
?at but would have substantial bulges therein at the 
points where the sheathing rested on such pads. 

SUMMARY OF THE INVENTION 

The present invention consists of certain improve 
ments in the heretofore-known skeleton-and-sheathing 
buildings referred to above as shown in US. Pat. No. 
3,501,876. One of these improvements is forming each 
of the two longitudinal halves of the skeleton-frame of 
successively higher longitudinal rows of co-planar 
isosceles triangles, with the base-members of the trian 
gles secured to each other end-to-end in horizontal 
lines and with the coupling-?anges thereof abutting 
each other and extending inwardly of the skeleton 
frame, and with such base-members de?ning the 
modules and giving dimensional stability to the building 
as a whole in the longitudinal direction and also in the 
transverse direction. Another aspect of the present in 
vention is the supporting of the sheathing on these 
horizontal base-members, out of contact with the 
coupling-?anges of the skeleton-forming members. 
Other aspects of the present invention are in the con 
struction and support of the ends of the building, and in 
the inclusion of end-supporting members disposed in a 
vertical plane transversely of the building. Still other 
aspects of the present invention will appear from the 
following description and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 represents a perspective view of an embodi 
ment of the present invention in which the lowermost 
longitudinal ground-contacting base-members 8-2 of 
the skeleton-frame and transverse ground-contacting 
members G thereof are formed of tubing of rectangular 
cross-section as illustrated more particularly in FIGS. 
19 and 20. 
FIG. 2 represents a schematic perspective view of 

another embodiment of the present invention, in which 
the bottommost or ground~contacting longitudinal 
base-members B~l as well as the ground-contacting 
transverse bottom frame-members E-4 are of round 
tubing. 

FIG. 3 represents a schematic side elevational view 
of the embodiment shown in FIG. 2. 

FIG. 4 represents a schematic end elevational view of 
the embodiment shown in FIG. 2, but with the end of 
the building entirely open. 

FIG. 5 represents a fragmentary perspective view of 
one end of the building of either the embodiment 
shown in FIG. 1 or the embodiment shown in FIG. 2, 
with the main sheathing F extending over the arched 
skeleton-frame and with end-panels F-l and F-2 ex 
tending over the vertical transverse end of the skeleton 
frame. 

FIG. 6 represents a perspective view similar to that 
shown in FIG. 5, but with the door panel F-2 rolled up. 

FIG. 7 represents a fragmentary perspective view of 
the lower edge zone of the sheathing, indicating the 
manner in which it is tied down at suitable intervals. 

FIG. 8 represents a side elevational view of one of 

1. 
FIG. 9 represents a side elevational view of one of 

the half-base-members B’. 

the horizontal triangle-forming base-members B and B 
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FIG. 10 represents an end elevational view of the 
base members shown in FIGS. 8 and 9. 

FIG. 11 represents an elevational view of one of the 
triangle~forming diagonal members D. 

FIG. 12 represents a view of one end of the same, on 
line 12—12 of FIG. 11. 

FIG. 13 represents a view of the spanner-members S, 
of the corner-members C, and of the end-members E-l, 
E-2, E-3 and E-4 which lie in the vertical end-plane of 
the skeleton-frame; these members differing from each 
other only in their lengths as indicated in the tabulation 
forming a part of this ?gure. 

FIG. 14 represents a view of the members shown in 
FIG. 13, but at a right angle to the view shown in FIG. 
13. 
FIG. 15 represents a view, from above, of one of the 

junctures of two base-members B, four diagonal-mem 
bers D and two spanner-members S. 

FIG. 16 is a view of the same juncture, as viewed 
from beneath. 

FIG. 17 represents a section on line 17-17 of FIG. 
15, but on a larger scale, namely, approximately full 
size. 

FIG. 18 represents (on a much reduced scale) a top 
plan view of the ground-contacting base grid of the em 
bodiment shown in FIG. 1. 

FIG. 19 represents a perspective view, on a larger 
scale, of one of the corners of the base grid within the 
circle in the lower left~hand corner of FIG. 18, formed 
of members B-2 and G. 

FIG. 20 represents a perspective view of fragmentary 
portions of the longitudinal base portions G-2 forming 
a part of the grid of FIG. 18 and showing the alternating 
triangle-securing eyebolts and sheathing tie-down 
eyebolts. 

FIG. 21 represents a top plan view of the same. 
FIG. 22 (on sheet 4) represents a fragmentary cross 

sectional view through the structure, taken on a verti~ 
cal plane at a right-angle to the base-members B. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
OF THE INVENTION 

The two longitudinal halves of the skeleton-frame, 
on opposite sides of the vertical longitudinal median 
plane thereof, may be designated as the right side and 
the left side, respectively. Each such half of the 
skeleton-frame is composed of successively higher tiers 
or rows of co~planar isosceles triangles T; the succes~ 
sively higher tiers or rows being designated as R-l, R~2, 
R-3 and R-4, on the right side, and as L-l, L-2, L-3 and 
L-4 on the left side. 
Each row or tier of isosceles triangles T is formed of 

a horizontal module-de?ning base-member designated 
generally by the letter B, shown in FIGS. 8 and 10 and a 
pair of diagonal members designated generally by the 
letter D and shown in FIGS. 11 and 12. 

All triangles T in a tier or row lie in a single plane, 
and the two spaced-apart longitudinal edges of the 
rows, formed of the aforementioned base-members B, Q 
are horizontally disposed, and the planes of the ad 

. jacent rows or. tiers of triangles T are at an obtuse angle 
to each other and the planes of successively higher 
rows are at successively lesser angles to the horizontal. 
An internal brace or spanner member S (shown in 

FIGS. 13 and 14) is disposed transversely of the afore 
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4 
mentioned rows of triangles T and extends between and. 
is secured to the transversely opposite apices of each 
pair of commonly-based triangles in adjacent rows or 
tiers. 
At each end of the skeleton-frame, a half-length 

base-member B’ (shown in FIGS. 9 and 10) is pro 
vided, in alignment with the respective full-length base 
members B. Between outer ends of such half-length 
base-members B’ and the junctures in which the next 
full-length base-members B terminate, corner-mem 
bers C (shown in FIGS. 13 and 14) are operatively in 
terposed; thereby forming right-angled end triangles 
T’. 
A spanner-member S’ is operatively interposed 

between the half-base members B’ at the top of the 
skeleton-frame on opposite sides of the longitudinal 
peak P thereof, as shown in FIG. 1. 
The skeleton-frame building may be completely 

open at one end (or at both ends) as indicated in FIG. 
4, or may be provided with end-walls having a doorway 
or a passageway therein as indicated in FIGS. 1 and 2. 

If an end of the building is to be entirely open 
(without any end-wall), then spanner members S’ are 
provided generally in the transverse vertical plane 
de?ning the end of the skeleton-frame, as indicated in 
FIG. 4. 

In the embodiment illustrated in FIGS. 2 and 3, the 
lowermost or ground-contacting round-tubular trian 
gle-forming base-members are designated as B-l; these 
base-members B~l being the same as the base-members 
B and being likewise illustrated in FIGS. 8 and 10. In 
this embodiment (FIGS. 2 and 3), round-tubular 
ground-contacting horizontal end-frame members E-4 
are provided at the bottom, in the transverse vertical 
plane defining the end of the building; these members 
(E-4) being illustrated in FIGS. 13 and 14. The outer 
ends of the two ground-contacting end-frame members 
B4 are secured to the outer ends of the terminal lon 
gitudinal ground-contactingbase-members B-l, while 
the inner ends thereof are secured to the ground 
anchorages referred to hereinbelow. 

In the embodiment shown in FIG. 1, the bottommost 
or round-tubular ground-contacting base-members B-l 
(of FIGS. 2 and 3) are replaced by square or rectangu 
lar cross-sectioned longitudinal ground-contacting tu 
bular base-members or grid-members G-l, while the 
round-tubular ground-contacting end members E4 (of 
FIGS. 2 and 3) are replaced by similar square or oblong 
rectangular cross~sectioned transverse ground~contact~ 
ing members G-2 as shown in FIGS. 1, 18, 19, 20 and 
21. In this embodiment the outer ends of the transverse 
ground-contacting frame-members G-2 are secured vto 
the outer ends of the outermost longitudinal ground 
contacting frame-members G-l by the corner~members 
43 and plates 44 and bolts 45 and nuts 46, in the 
manner indicated in FIG. 19. The ground-contacting 
frame-members or grid-members G-1 and 6-2 may be 
of 2 X 2-inch square tubing may be tubing of oblong 
rectangular cross-section, as, for instance, 2 X 4-inch or 
2 X 6-inch tubing. 

In the embodiment shown in FIG. 1 as well as in the 
embodiment shown in FIGS. 2 and 3, co-planar end 
frame-members E-l, E2 and B3 are disposed at a 
transverse vertical plane at the end of the skeleton 
frame and are operatively interposed between the inner 
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ends of the ground-contacting transverse end-frame 
members Gi2 (FIG. 1) or E-4 (FIGS. 2 and 3), on the 
one hand, and the junctures in which the outer ends of 
the half-base members B’ terminate, and the innermost 
end-frame-members E-3 de?ne the doorway or 
passageway. 

If the longitudinal bases of the skeleton-frame, con 
stituting the two longitudinal ground-lines thereof, are 
formed of square or rectangular cross-sectioned tubing 
G-l, then the individual components or sections 
thereof need not be of module-length (that is, they 
need not be of the same length as the base-members B 
and 8-1), but may be of sections or pieces of any suita 
ble length, joined end-to-end by coupling plates 31 and 
bolts 32, as indicated in FIGS. 18, 20 and 21. In such 
case, the junctures between the lower ends of the 
lowermost rows of triangle-forming diagonals D and 
the lower ends of the lowermost set of spanner-mem 
bers S are formed by and in conjunction with eyebolts 
33 extending through and secured to the rectangular 
tubular ground-base members G-l; with the spaces 
between such eyebolts 33 being equal to the length of 

20 

the module, namely, the length of the base-members B > 
and B1. - 

The round-tubular frame-members (B, B’, B-l, D, S, 
C, E-l, E-2, E3 and B4) are formed of relatively thin 
walled butt-welded-seam steel tubing. For instance, in 
the 30-foot wide skeleton-frame illustrated in the 
drawings, these round—tubular frame-members are 
formed of such steel tubing having an outer diameter of 
1% inches and having a wall-thickness of the order of 
0.042 inch. 
The square tubing or oblong rectangular tubing, of 

which the longitudinal ground-contacting members G 
l and transverse ground-base-contacting members 6-2 
are formed, are butt-welded~seam steel tubing, whose 
wall-thickness would be of the order of 0.065 to 0.083 
inch in the 30-foot wide skeleton-frame illustrated in 
the drawings; wherein these members are 2 X Z-inch 
tubing. 
The round-tubular frame-members (B, 8-1, B’, D, S, 

S’, C, E-l, E-2 and E-3) are ?attened at their ends to 
form integral coupling-?anges thereon, and holes 40 
are provided in such ?anges for the reception of one 
half-inch coupling-bolts 34. If the one-half-inch bolts 
34 are full-thread, then the holes in the coupling 
?anges may be one~half inch, while if such bolts are not 
threaded substantially their entire length then the holes 
in the coupling-?anges are 9/l6 or 17/32 inch, so as to 
eliminate or minimize the clearances. 
The coupling-?anges 35 of the round-tubular base 

members B, B’ and B-1 are at right angles thereto, as 
indicated in FIGS. 8 to 10. Immediately adjacent to 
such right-angular coupling-?anges 35 thereof, these 
base-members have an additional short portion 36 of 
the tubing likewise ?attened. The length of such ?at 
tened portions 36 is equal to or slightly greater than 
thrice the thickness of the flattened coupling-?anges. 
Such ?attened portions 36 serve to clear the free ends 
and end-corners of the coupling-?anges 37 of the 
diagonal-members D and the coupling-?anges 38 of the 
spanner-members S, which (coupling-?anges 37 and 
38) are secured to the abutting ?anges 35 of the base 
members B (as shown in FIGS. 15, 16 and 17), thereby 

’ to facilitate the assembly of the skeleton-frame while at 
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6 
the same time permitting the coupling-?anges of such 
diagonal-members D and spanner-members S to be suf 
ficiently long beyond the holes therein to provide 
adequate strength in such ?anges. 
The two opposite coupling-?anges 37 of the 

diagonal-members D are at equal angles thereto and 
are parallel to each other; the angle being such that 
these ?anges 37 will be disposed generally parallel to 
the coupling-?anges 35 of the base-members B when 
secured thereto in the ?ange-junctures .l . 
The coupling-?anges 38 at the ends of the spanner 

members S and at the ends of the corner-members C 
and the end members E-l, E-2, [5-3 and E-4 lie in the 
single plane in which the axis'of such frame-members ‘ 
lie, as indicated in FIGS. 13 and 14. 
For purposes of illustration, the dimensions of the 

round-tubular base-members B, B’ and 8-1, of the 
diagonal-members D, and of the spanner-members S, 
and of the corner-members C, and of the round-tubular 
end-members E, E-l, E-2, 13-3 and B4 are shown in 
FIGS. 8 to 14, inclusive. The dimensions indicated in 
these Figures are for a 30-foot wide skeleton-frame (of 
any desired length), formed of the aforementioned 
welded-seam round steel tubing of lVz-inch outer 
diameter and 0.042-inch wall-thickness. 
The dimensions of the various frame members as 

well as their diameter or cross-sectional dimensions 
and their wall-thicknesses may be varied according to 
width of the skeleton-frame. The number of rows or 
tiers of isosceles triangles T in a side of the skeleton 
frame may also be varied according to the width of the 
building desired. 
The right-angular coupling ?anges 35 of the base 

members B and B’ are extended inwardly of the 
skeleton-frame, and the distance between the axis of 
the two holes in such right‘angular ?anges 35 and the 
axis of the base-member itself is made suf?ciently great 
so that the inclined planes tangent to the outermost 
cylindrical surfaces of the base-members (B and B’) 
will be above and clear of the ends of the coupling 
?anges (37 and 38) of the diagonal-members D and of 
the spanner-members S, so that the main sheathing F 
extending over and covering the arched skeleton-frame 
will rest upon and will be supported by the horizontal 
base-members (B and B’) without coming into contact 
with the coupling ?anges (37 and 38) of the diagonal 
members B and spanner-members S and so that a plane 
tangent to the outer cylindrical surfaces of two succes 
sive sets of base-members (B and B’) will be slightly 
above the diagonal-members D which extend between 
such sets of base-members; all as indicated in FIGS. 22 
and 8, 9 and 10. 
The main sheathing F (and the sheathing panels F-l 

and F-2) may be formed of a water repellant or imper 
vious fabric or ?exible plastic of suitable strength, or 
may be formed of a fabric impregnated and/or coated 
with such plastic. 

Generally tubular hems or tubular pockets 40 are 
formed in the two lowermost longitudinal horizontal 
edge-zones of the skeleton-covering main sheathing F, 
with gaps at suitable intervals in such tubular forma 
tion. Into such tubular formation or hems, tubes or rods 
41 are inserted, and the latter are tied to the ground 
line-forming round-tubular base-members B-1 or to 
eyebolts 34 extending from and secured to the rectan 
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gular-tubular longitudinal base-members G-l as shown 
in FIG. 7. 

Directly beneath or closely adjacent to the longitu 
dinal ground-contacting base-members (8-1 or 6-1) 
and the transverse ground-contacting transverse mem 
bers (E-4 or G-2) of the skeleton-frame, auger type or 
other suitable ground-anchorages (not shown) are ex 
tended into the ground at suitable intervals along such 
ground-lines. The bottommost round-tubular base 
members B-1 and E4 (FIGS. 2 and 3), or the rectangu 
lar-tubular base-members G-1 and G-2 (FIGS. 1 and 18 
to 21) are secured to such ground-anchorages in any 
suitable manner. Thus, for instance, U-shaped shackles 
embracing the round-tubular ground-members B-1 and 
E4» may be bolted to the eyelets at the upper ends of 
such auger type ground-anchorages. Similarly, the 
eyelets of such ground-anchorages may be bolted to the 
rectangular tubular base-members G-1 and G-2. 
The main skeleton-covering sheathing F is extended 

somewhat beyond the ends of the arched skeleton 
frame, and such slight extensions are provided with 
conventional grommeted holes, through which holes, 
such transverse end-zone extensions (of the main 
sheathing F) are laced to the cable 49 whose opposite 
ends are tautly secured to the ground-contacting base 
members of the skeleton-frame near the corners 
thereof or to the aforementioned ground-anchorages at 
the corners of the skeleton-frame. 
Where it is desired to form a wall at the end of the 

building, as illustrated, for instance, in FIGS. 1 and 2, 
then end-sheathing panels F-l are provided over the 
end-frame-members E-l, 13-2 and E-3, and a door 
forming sheathing-panel F-2 is hung from the spanner 
member S’, and is arranged to be rolled up in a piece of 
tubing to open the passageway into the building or to 
be lowered for closing of such passageway. 

‘ The end~panels F-1 may be provided with tubular 
hems along the lines of or in registration with the end 
frame-members E-l, E-2 and E-3, and such end-frame‘ 
members may be extended or telescoped through these 
tubular hems prior to such frame-members being 
secured in place, so that the sheathing panels F-l will 
be ?rmly connected with such end-frame-members. 
Along the two longitudinal bottoms of the main 

sheathing F and along the transverse bottoms of the 
sheathing panel F-l, flaps 47 and 48 are provided for a 
distance sufficient to extend to the ground and for a 
short distance along the ground, so that by piling earth 
or sand on such flaps, a sea] may be formed along the 
bottom edges of the building. 
By abutting against each other the right-angular 

coupling-?anges 35 of the horizontal base members B, 
B’ and 8-1 (in each of the flange~junctures), the ion 
gitudinal dimensions of successive modules and of the 
several longitudinal rows of triangles is kept constant, 
and the otherwise unpredictable (and undesirable) 
build-up in the length thereof is avoided. By so 
eliminating a build-up in length, diagonal members D 
of uniform length may be used throughout the 
skeleton-frame. 
As shown in FIGS. 15, 16 and 17, the pair of 

coupling-?anges 35 of the horizontal base-members B 
(and also B’ and B-l) are directly abutted against each 
other. The coupling-flange 38 of one of the spanner 
members S is on one side of such abutting pair of 
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coupling-?anges 35 (of the base members B), while the 
coupling-?ange 38 of the other spanner-member S is on 
the opposite side of said pair of coupling-?anges 35. 

Immediately adjacent the coupling-?anges 38 of the 
spanner-members S, are the coupling-?anges 37 of the 
two diagonal members D extending into the juncture 
from the two adjacent rows of triangles T, and im 
mediately adjacent to such coupling-flanges 37 are the 
like two coupling-?anges 37 of the other two diagonals 
D of the same pair of commonly-based triangles; all as 
indicated more particularly in FIGS. 15, 16 and 17. 

In this manner, the length of the diagonal-members 
D may be kept constant throughout the skeleton-frame, 
This not only eliminates the costly need to manufacture 
and keep in stock diagonal-members D of different 
lengths for the same width of building, but also 
eliminates the confusion and resultant increase in cost 
in the erection of the building which would result from 
diagonal-members D of different lengths. 

I claim the following: 
1. A modular skeleton-frame building having a 

generally rectangular cross-section in a longitudinal 
vertical median plane therethrough and whose cross 
section in a vertical plane at a right angle to such lon 
gitudinal plane is arched between the two opposite 
outer parallel ground-lines thereof, said building being 
composed of relatively short and relatively thin-walled 
tubular frame members, mentioned below, having flat 
tened ends forming coupling-?anges integral therewith, 
each of said coupling-?anges having a hole 
therethrough to receive a coupling-bolt, each of the 
two longitudinal sides of the skeleton-frame, on op 
posite sides of said longitudinal vertical median plane, 
being formed of successively higher contiguous longitu 
dinal rows of co-planar triangles composed of module 
de?ning horizontal base-members and oppositely 
inclined diagonal members, the apices of the triangles 
of each row alternately pointed upwardly and 
downwardly and with the contiguous bases of adjacent 
rows of such triangles being formed of the same 
horizontal module-de?ning base-members and the 
planes of successive rows of co~planar triangles being 
disposed at an obtuse angle to each other, and rigid tu 
bular internal spanner-members extending between op 
positely pointed apices of each pair of commonly-based 
triangles of adjacent rows and forming acute angles 
with the planes of the pair of triangles spanned thereby, 
and the coupling ?anges of said base members and of 
said diagonal members and of said spanner-members 
overlapping each other in junctures at the apices of the 
triangles and being secured in such junctures by a bolt 
passing through all the holes in such overlapped 
coupling-?anges, and the coupling-flanges of the base 
members being generally at a right angle to such base 
members and extending inwardly of the skeleton-frame 
and spacing the outermost surfaces of such base-mem 
bers outwardly from the coupling-flanges of the 
diagonal members and of the spanner-members, for 
supporting a thin sheathing on such skeleton-frame out 
of contact with and clear of such coupling-?anges. 

2. A skeleton-frame building according to claim 1, in 
which the sheathing is relatively thin and limp and has 
the lowermost longitudinal edge-zones thereof 
detachably secured taut, so as to maintain the 
sheathing taut transversely of the skeleton-frame, 
between successive horizontal base-members. 
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3. A skeleton-frame building according to claim 2, 
including a half-module at the end of the building com 
posed of an end-triangle in each horizontal row of tri 
angles formed of a base-member approximately half 
the length of the base members of the triangles in 
wardly of such half-module and of one diagonal 
member and one corner-member at a right angle to the 
half-case-member and forming therewith and with the 
diagonal member a right-angular triangle of which such 
corner-member lies both in the plane of the horizontal 
row of triangles in which it is disposed and also in the 
generally vertical transverse plane of the end of the 
building. 

4. A skeleton-frame building according to claim 3, 
including a horizontal ground-frame-member at the 
bottom of the transverse end of the building, lying in 
the transverse vertical end-plane of the building, and 
end-frame-members extending upwardly from such 
ground-frame-member and lying in said transverse ver 
tical end-plane of the building and having their lower 
ends secured to such horizontal ground-frame-member 
and having their upper ends secured in the respective 
junctures of such half-base-members and corner-mem 
bers. 

5. A skeleton-frame building according to claim 1, 
including a half-module at the end of the building com 
posed of an end-triangle in each horizontal row of tri 
angles formed of a base-member approximately half 
the length of the base members of the triangles in 
wardly of such half-module and of one diagonal 
member and one corner-member at a right angle to the 
half~base-member and forming therewith and with the 
diagonal member a right-angular triangle of which such 
corner-member lies both in the plane of the horizontal 
row of triangles in which it is disposed and also in the 
generally vertical transverse plane of the end of the 
building. 

6. A skeleton-frame building according to claim 5, 
including a horizontal ground-frame-member at the 
bottom of the transverse end of the building, lying in 
the transverse vertical end-plane of the building, and 
end-frame-members extending upwardly from such 
ground-frame~member and lying in said transverse ver 
tical end-plane of the building and having their lower 
ends secured to such horizontal ground-frame-member 
and having their upper ends secured in the respective 
junctures of such half-base-members and corner-mem 
bers. 

7. A modular skeleton-frame building having a 
generally rectangular cross-section in a longitudinal 
vertical median plane therethrough and whose cross 
section in a vertical plane at a right angle to such lon 
gitudinal plane is arched between the two opposite 
outer parallel ground-lines thereof, said building being 
composed of relatively short and relatively thin-walled 
tubular frame-members, mentioned below, having ?at 
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tened ends forming coupling ?anges integral therewith, I 
each of said coupling-?anges having a hole 
therethrough to receive a coupling bolt, each of the two 
longitudinal sides of the skeleton-frame, on opposite 
sides of said longitudinal vertical median plane, being 
formed of successively higher contiguous longitudinal 
rows of co-planar triangles composed of module-de?n 
ing horizontal base-members and oppositely inclined 
diagonal members, the apices of the triangles of each 
row alternately pointed upwardly and downwardly and 
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10 
with the contiguous bases of adjacent rows of such tri 
angles being formed of the same horizontal module 
de?ning base-members and the planes of successive 
rows of co-planar triangles being disposed at an obtuse 
angle to each other, and rigid tubular internal spanner 
members extending between oppositely pointed apices 
of each pair of commonly-based triangles of adjacent 
rows and forming acute angles with the planes of the 
pair of triangles spanned thereby, and the coupling 
?anges of said base ‘members and of said diagonal 
members and of said spanner-members overlapping 
each other in junctures at the apices of the triangles 
and being secured in said junctures by a bolt passing 
through all the holes in such overlapped coupling-' 
flanges, and a relatively thin, sheathing extending over 
and covering the skeleton-frame and supported on the 
horizontal base-members thereof out of contact with‘ ' 
the coupling-?anges, and having the lowermost longitu 
dinal edge-zones thereof detachably secured to 
horizontal base-members thereof and having flaps ex 
tending downwardly from the so secured edge-zones 
thereof. 

8. A modular skeleton-frame building having a 
generally rectangular cross-section in a longitudinal 
vertical median plane therethrough and whose cross 
section in a vertical plane at a right angle to such lon 
gitudinal plane is arched between the two opposite 
outer parallel ground-lines thereof, saidbuilding-being 
composed of relatively short and relatively thin-walled 
tubular frame members, mentioned below, having ?at 
tened ends forming coupling-?anges integral therewith, 
each of said coupling-?anges having a hole 
therethrough to receive a coupling-bolt, each of the 
two longitudinal sides of the skeleton-frame, on op 
posite sides of said longitudinal vertical median plane, 
being formed of successively higher contiguous longitu 
dinal rows of co-planar triangles composed of module 
de?ning horizontal base-members and oppositely 
inclined diagonal members, the apices of the triangles 
of each row alternately pointed upwardly and 
downwardly and with the contiguous bases of adjacent 
rows of such triangles being formed of the same 
horizontal module-de?ning base-members and ‘ the 
planes of successive rows of co-planar triangles being 
disposed at an obtuse angle to each other, each end of 
each triangle-forming frame-member terminating in an 
apex of the triangle formed thereby, and rigid tubular 
internal spanner-members extending between op 
positely pointed apices of each pair of commonly-based 
triangles of adjacent rows and forming acute angles 
with the planes of the pair of triangles spanned there by, 
and the coupling flanges of said base members and of 
said diagonal members and of said spanner-members 
overlapping each other in junctures at the apices of the 
triangles and being secured in such junctures by a bolt 
passing through all the holes in such overlapped 
coupling-?anges, and a relatively thin sheathing exl 
tending over and covering the skeleton-frame and sup 
ported on the horizontal base-members thereof out of 
contact with the coupling-?anges, and having the 
lowermost longitudinal edge-zones thereof detachably 
secured to horizontal base-members thereof and having 
flaps extending downwardly from the so secured edge 
zones thereof. 



3,690,078 
11 

9. A modular skeleton-frame building having a 
generally rectangular cross~section in a longitudinal 
vertical median plane therethrough and whose cross 
section in a vertical plane at a right angle to such lon 
gitudinal plane is arched between the two opposite 
outer parallel ground-lines thereof, said building being 
composed of relatively short and relatively thin-walled 
tubular frame members, mentioned below, having flat 
tened ends forming coupling-?anges integral therewith, 
each of said coupling~?anges having a hole 
therethrough to receive a coupling-bolt, each of the 
two longitudinal sides of the skeleton-frame, on op 
posite sides of said longitudinal vertical median plane, 
being formed of successively higher contiguous longitu 
dinal rows of co-planar triangles composed of module 
de?ning horizontal base-members and oppositely 
inclined diagonal members, the apices of the triangles 
of each row alternately pointed upwardly and 
downwardly and with the contiguous bases of adjacent 
rows of such triangles being formed of the same 
horizontal module-de?ning base-members and the 
planes of successive rows of co-planar triangles being 
disposed at an obtuse angle to each other, and rigid tu 
bular internal spanner-members extending between op 
positely pointed apices of each pair of commonly-based 
triangles of adjacent rows and forming acute angles 
with the planes of the pair of triangles spanned thereby, 
and the coupling-?anges of said base-members and of 
said diagonal members and of said spanner-members 
overlapping each other in junctures at the apices of the 
triangles and being secured in such junctures by a bolt 
passing through all the holes in such overlapped 
coupling-?anges, and the juxtaposed coupling-?anges 
of adjacent base-members abutting each other in the 
?ange-junctures and the coupling-?anges of the 
diagonal members and of the spanner-members in the 
juncture being disposed outwardly of the coupling 

' ?anges of the base-members. 
10. A modular skeleton-frame building having a 

generally rectangular cross-section in a longitudinal 
vertical median plane therethrough and whose cross 
section in a vertical plane at a right angle to such lon 
gitudinal plane is arched between the two opposite 
outer parallel ground-lines thereof, said building being 
composed of relatively short and relatively thin-walled 
tubular frame members, mentioned below, having ?at 
tened ends forming coupling-?anges integral therewith, 
each of said coupling-?anges having a hole 
therethrough to receive a coupling-bolt, each of the 
two longitudinal sides of the skeleton-frame, on op 
posite sides of said longitudinal vertical median plane, 
being formed of successively higher contiguous longitu 
dinal rows of co‘planar triangles composed of module 
de?ning horizontal base-members and oppositely 
inclined diagonal members, the apices of the triangles 
of each ~ row alternately pointed upwardly and 
downwardly and with the contiguous bases of adjacent 
rows of such triangles being formed of the same 
horizontal module-de?ning base-members and the 
planes of successive rows of co-planar triangles being 
disposed at an obtuse angle to each other, and rigid tu 
bular internal spanner-members extending between op 
positely pointed apices of each pair of commonly-base 
triangles of adjacent rows and forming acute angles 
with the planes of the pair of triangles spanned thereby, 
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and the coupling ?anges of said base members and of 
said diagonal members and of said spanner-members 
overlapping each other in junctures at the apices of the 
triangles and being secured in such junctures by a bolt 
passing through all the holes in such overlapped 
coupling-?anges, and a half-module at the end of the 
building composed of an end-triangle in each horizon 
tal row of triangles formed of a base-member approxi 
mately half the length of the base members of the trian 
gles inwardly of such half-module and of one diagonal 
member and one comer-member at a right angle to the 
half-base-member and forming therewith and with the 
diagonal member a right-angular triangle of which such 
comer-member lies both in the plane of the horizontal 
row of triangles in which it is disposed and also in the 
generally vertical transverse plane of the end of the 
building. - 

11. A skeleton-frame building according to claim 10, 
including a horizontal ground-frame-member at the 
bottom of the transverse end of the building, lying in 
the transverse'vertical end-plane of the building, and 
end-frame-members extending upwardly from such 
ground-frame-member and lying in said transverse ver 
tical end-plane of the building and having their lower 
ends secured to such horizontal ground-frame-member 
and having their upper ends secured in the respective 
junctures of such half-base-members and corner-mem 
bers. 

12. A modular skeleton-frame building having a 
generally rectangular cross-section in a longitudinal 
vertical median plane therethrough and whose cross 
section in a vertical plane at a right angle to such lon 
gitudinal plane is arched between the two opposite 
outer parallel ground-lines thereof, said building being 
composed of relatively short and relatively thin-walled 
tubular frame members, mentioned below, having ?at 
tened ends forming coupling-?anges integral therewith, 
each of said coupling-?anges having a hole 
therethrough to receive a coupling-bolt, each of the 
two longitudinal sides of the skeleton-frame, on op 
posite sides of said longitudinal vertical median plane, 
being formed of successively higher contiguous longitu 
dinal rows of co-planar triangles composed of module 
de?ning horizontal base-members and oppositely 
inclined diagonal members, the apices of the triangles 
of each row alternately pointed upwardly and 
downwardly and with the contiguous bases of adjacent 
rows of such triangles being formed of the same 
horizontal module~de?ning base-members, and the 
planes of successive rows of co-planar triangles being 
disposed at an obtuse angle to each other, and rigid tu 
bular internal spanner‘members extending between op 
positely pointed apices of each pair of commonly-based 
triangles of adjacent rows and forming acute angles 
with the planes of the pair of triangles spanned thereby, 
and the coupling-?anges of said base members and of 
said diagonal members and of said spanner-members 
overlapping each other in junctures at the apices of the 
triangles and being secured in such junctures by a bolt 
passing through all the holes in such overlapped 
coupling-?anges, and the coupling-?anges of the base 
members being generally at a right angle to such base 
members and extend inwardly of the skeleton-frame 
and spacing and the outermost surfaces of such base 
members outwardly from the coupling-?anges of the 
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diagonal members and the spanner-members suffi 
ciently to support a thin sheathing on such skeleton~ 
frame out of contact with and clear of such coupling 
flanges of the diagonal-members and of the spanner 
members. 

13. A modular skeleton-frame building according to 
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14 
claim 12, including a relatively thin limp sheathing eX-‘ 
tending over and covering the skeleton-frame and sup 
ported on the horizontal base-members thereof out of 
contact with the coupling-?anges of said diagonal 
members and spanner-members. 

* * * * * 


