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My invention relates to knock-down buildings
and structural elements for forming the same.
More particularly my invention relates to build-
ings of the type wherein a number of structural
elements are detachably connected together to
form a structure which is readily knocked down
for transportation or storage to its orignal ele-
ments or to units formed by sub-assemblies of
such elements. The building according to the
invention is particularly adapted for use in cold
climates where it may be erected directly on the
ground without the use of previously prepared
foundations.

With the foregoing in view, an object of my
invention is to provide an improved knockdown
building and improved structural elements for
forming the same.

A further object is to provide an improved
structural frame member of arched form ag part
of the frame for the building.

A further object is to provide an improved
strictural element, a plurality of which are
adapted to be connected together to form an
arched structural frame member for the building.

A further object is to provide an improved
method of constructing a structural arch.

- A further object is to provide an improved
arched roof for a knockdown building.

A further cbject is to provide an improved floor

for a knock-down building in combination with

an improved arched roof structure for the same.

A further object is to provide an improved
knock-down building which includes a sectional
floor and roof which are so related as fo permit
a larger or smaller building to be erected merely
by the addition or subtraction of floor and roof
sections or wherein the floors may be extended
beyond the roof in any direction merely by the
addition of additional floor sections whereby to
provide uncovered floors or walks capable of be-
ing connected to the floors of adjacent buildings
of like structure.

Other objects and advantages reside in the
the particular structure of the building and ele-
ments thereef, combination and arrangement of
the structural elements and assemblies thereof
for forming the building, and/or in the particu-
lar mode or method of constructing the building
or portions thereof, all of which will be readily

apparent to those skilled in the art upon refer~ 5

ence to the attached drawing in connection with
the following specification wherein the inven-
tion is shown, described and claimed.

In the drawing:

Figure 1 is a fragmentary perspective view of

(CL 108—1)
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‘ one end of a building aceording to the invention;

Figure 2 is an enlarged fragmentary vertical
sectional view taken substantially on the plane-
of the line 2—2 of Figure 1; !

" Figure 3 is a perspective view of a structural )
element according to the invention; )

Figure 4 is a perspective view of a supplemental
structural element according to the invention; -

Figure 5 is an elevation of one end of a struc-

_tural arch showing a plurality of structural ele-

ments connected tovether according to the in-
vention;

Pigure 6 is a front view of Figufe 5 looking
from the left thereof; ) '

Figure 7 is an elevational view like Figure 5
but. showing the oppos1te end of the structural
arch;

Figure 8 is a fragmentary perspective view on
an enlarged scale showing cerfain details at one.

end of the structural arch; and

Figure 9 Is an exploded fragmentary bottom
plan view of the arch showing an alignment
feature of the invention, parts being broken away
and shown in section.

Referring specifically to the drawing, where-

'in lke reference connections have been used

throughout the several views to designate like
parts, and referring at first to Figure 1, 10 desig-
nates generally a knock-down building accordirg
to the invention. The building- 10 basically com-

- prises the floor which is generally indicated by 1

40

and a combined side wall and roof structure
which is generally indicated by i2.

The floor 11 is more specifically shown and de-
scribed in my copending application filed July 14,

1950, Ser. No. 173,735. Briefly, the floor 1 com-

prises a rectangular assembly comprising a plu--
rality of like rectangular floor panels 13." The’
assembly is bounded on two opposite sides by rows
of sill panels 4. Each floor panel 13 and sill
panel (4 is of laminated structure and in the
embodiment of the invention here illustrated,
each inecludes a relatively thick foundation-
providing lamination 15 of yieldable insulating
material of the nature of sponge rubber. Like-

' wise, each foor and sill panel {3 and i4 includes

g relatively thinner rigid floor-providing lamina-
tion (6 of any suitable material. Two adjacent
edges of each floor-providing lamination {6 are

. provided with tongue receiving grooves (71 while
" the remaining two adjacent edges are provided

with complementary tongues (6 for interlocking
engagement with the grooves 11 of adjacent
panels.. The floor panels {3 are connecfed to-

5. gether to form a rectangular floor by any suitable
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fastening elements diagrammatically indicated at
{9 and more specifically disclosed in my co-
pending application aforesaid. Likewise, opposite
sides of the assembly of floor panels are connected
to the rows of sill panels 14 by similar fasteners
9. The yieldable foundation-providing lamina-
tions {5 are adapted to rest direetly on the ground
whereby t0 envélope mindr surfacé frrégularities
so as to minimize the labor of preparing the
foundation for the building. The assembled floor:
may be anchored to the ground by a plurality of
anchor stakes 20 which pass downwatdly thfough
inclined holes formed in the sill panels 4. Each
sill panel 14 has secured to-the upper surface
thereof in any suitable manner, one or more sill
boxes 2| which are in longitudinal alignment
and to which the roof 12 is adapted t6 ba segared
to secure the floor and roof together.

The roof 12 is supported by and detachably
connected to & -plurality of spaced structural
arches generally indicated at 93, The lower ehds
of the arches 22 vest upon the upber surface of
the sill panels 14 and aré Supported thersby.
Each ' structural -arch compfises & plurality of
structural elements 23 all of Whichi afe substan-
tially -identical whereby it ‘will suffice to describe
but & single one of them. As best seen in Fig. 3
each structural element 23 eornpiises an L-shiped
angle iron having a vertical flange 24 and a Jater-
ally directed flange 25 extending froi the verti-
cal flange at right angles. ,

11 the - embediment. illustrated each of ‘the
arches 22 is of regular semi-polygonal foim.
That is; each arch 22 compiises one haif of a
regular polygon: Each arc¢h 22 i T-shaped in
cross section throughout substantially its emtire
length.Qbviously the arches could be semi-cir=
cular and still retaiil the T-shabéd cross section.
However the illustration of the invéntion hasbeen
restricted t6 -a - Tegular semi-Bo

onal arch
whereby the particular structural slements 23 are
in-some respects superior to similar arcuate an-
gle irons. For instance, the structire shown per=
mits the use of flat roof pahels which are more
readily formed than arcuate panels. Thus, each
structural - element 23 comprisé§ an “elongated
straight major section 26; Fig. 3, and a shorter
minor section 21 integral therewith. The inner
portion 6f the minor section is & Straight con-
tinuation of -the major section. ~Iowever, the
outer portion of the minor section 2718 vertically
angularly directed. relative to it§ ififier portion.
That is, the outer portion of ea¢h mirior section
27 extends from the inner poition thereof atb a
slight vertical angle. This angle may vaty de-
pending upon the number of elements needed to
provide the arch. - As the arch Here illistrated is
of 180°-and utilizes six pairs of elements 23, the
afigle is 30°. -Obviously variations in the angle
and in the degrees in the arch are possible and
aie contemplated. A stiffiening platé 29 is welded
or otherwise suitably secured to the flanges 24
and 25 of the minor section 27 at the point where
the oitter portion of the minor section angles off
from the inner portion thereof and provides the
apex 38. The ends of the elements 23 ai® bev-
eled with corresponding bévels 29 and 30 for a
purpose to be apparent hereinafter.

In one method of constructing each arch 22,
pairs of struetural elements 23 are first reversed
end-for-end and -connected together in longitu=
dinally offset back-to-back relation so that the
minor section 27 of one.elemerit 28 éxtenids be-
yond. the opposite end of the imajor section 28

of the reversed and cohtigcted element 23 aid

0

4

vice versa. This structure is best seen in Figure 6.
The structural unit thus formed is T-shaped in
cross section throughout the entire length of the
connected major sections 26 but is of oppositely
disposed inverted L.-shaped cross seciion in the
minor sections 27 which comprise the opposite
ends of the struectural unit. - As best seen in Figs.
5 and 7 in tonfeetion with the Pigure 1, & series
of structural units thus formed are connected
together in end-to-end relation with the L.-shaved
minor sections of adjacent units lapped and reg-

in

relation to provide an arch which is T-shaped
CIOSs section thirougHout substantialiy its entire
length. The provision of the corresponding hev-
els 29 and 30 ab opposite ends of each element
23 permit fat butt joints with complementary
beveled ends of adjacent elements. The elements

" 23 are connected together by any suitable cam
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fasteners 31, best seen in Figure 2, which in them-
selves form tio part of my invention.

Each ¢ain fastener 34 includes a lever arm 32
and @ cain poriion 33 which is pivoted as at 34
t0'a bolt 85. The cam poition 33 kears on the
vertical fiange 24. Each bolt 35 has a T-shaped
head 36 which éxtends through registeting key
hole slots 87 formed it the vertical flariges 24 of
each element #3. After paSsage through ‘a pair
of vegistering slots 31, thé fastener is rotated 50°
on the axis of the bolt 35. Thereafter, the lever
32 is totated on the axis of the pivot 34 to the
position showh i Figufe 2 whereby the cam 43
partially withdraws the bolt 35 and causes the
T-head 36 thereof to engage the flange 24 of
the opposite elerment and clamp the opposed ele-
nrents 23 togethér in 4 well kKnown reanner, Ob=
viously, other forms of connectiotns ¢ould be uii-
lized. - However, threadless cam fasteliers of the
gerieral type here shown oF the equivalent are
particularly useful in €onsiructing a building of
this type in {rigid climates as they permit actu-
ation of the fasteners while the operator s wear-
ing gloves. In assembling adjacent pairs of struc-
tural units to form the struetural arch 22, 1
have pirovided ¢omplémentary aligning membhers
on each’ elemefit which also strengthen the lapped
joinits. "These aie best seeni in Figurss 8 and 9.
Thus, each structural element is provided in the
rinor section 27 onthe vertical flarige 24 thereof
at a given distance from the apex 38 with any
sgi-té,-ble alighing member such as ihe stud 39.
Likewise on the opposite side of the apex 38 and
at a like distahce therefroni each flange 24 is
forimed with a stud socket 46 for receiving the
st’ud_% of thé opposed eléement 23. Thus, in the
assembly of & pair of strirctural units in end-to-
end Felation to fortn an arch 22, the aplees 38
of the lappad minor sections 27 are automatically
alignéd as well as theé key hole slots 37 thereof.
Al50, the studs and sockets strengthen the joints
and relieve the cam fasteners from shearing
strains. Inasmuch as the structural elements 23
a—r'e' identical, the c¢onnecting together of a rlu-
rality of pairs theeof in the same manner will
inhetently forin idefitidal structural uaits. When
ehough of sueh units are cennected fogether in
end=to-end relation they will of necessity form
4 Tegulat semi-polygonal arch as shown in Fig-
ure 1.

" However it will be noted that the lower ends of
the arch will normally not be T-shaped in cross
eétion 45 they will be formed by the angularly
inwardly extending outer portions of the minor
sections 27 of the lowermost strgctuial elemeénts
23, “To strengthén the archés at these péints, I
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have provided the supplemental structural ele-
ments 41 best seen in Figures 4 to 7. Each sup-
plemental structural element 41 is an L-shaped
angle iron having beveled.ends 29’ and 30’ cor-

responding to the beveled ends 29 and 30 of the

elements 23. As best seen in Figures 5, 6, 7 and 8,
the supplementary elements 4i are connected to
those minor sections 27 which comprise the lower
ends. of the lowermost elements 23 so that the
beveled ends 30’ thereof are flush with the bev-
eled ends 30 of such elements so as to rest atop
the upper surfaces of the sill:panels 14. Like-
wise, this arrangement provides diverging lewer
ends of inverted V-shaped form for the opposite
ends of the arch whereby the weight of the same
is distributed, to some extent, upon the sill panels
4.

When knocking down the building in frigid
country, there is a distinet possibility that the
abutting flanges 24 of the connected elements
23 will tend to freeze together by the freezing
of condensation of other moisture on the abut-
ting surfaces thereof. To facilitate separation
of such elements, the lower edges of the flanges
24 are provided with complementary recesses 42
which register to provide serew driver slots when
elements 23 are connected together, Figure 2.
Thus, a screw driver or like tool may be read-
ily inserted between frozen flanges to pry the
elements 23 apart.

To complete the roof 2 a plurality of roof
panels 43 have been provided. Each panel 43
is substantially identical and is provided on its
under surface adjacent the marginal edges there-
of with a series of recesses 44, Figure 2. The
recesses 84 have closure plates 45 formed with
key hole slots 46 for receiving the T-heads 38
of cam bolts 35 of fasteners 31. Such bolts 35
extend through key hole slots 37 in the lat-
eral flanges 25 of members 23 whereby the roof
panels may be detachably connected to the
arches 22. The roof panels 43 have edges
formed with resilient gaskets 41 which are adapt-
ed to be abutted and compressed to form fluid-
tight joints between adjacent roof panels 43.

As clearly seen in Figure 2 the fastening and
unfastening of the several elements, panels and
units may be readily accomplished from within
the building 10 whereby the erection and tak-
ing down of the building in inclement weather
is facilitated.

The lower edges of the lowermost roof pan-
els 43 are detachably secured to the sill boxes
2{ in any suitable manner (not shown) as by
bolts or cam fasteners, whereby the roof {2 is
rigidly connected o the floor i11. In view of
the rigid connection hetween the roof {2 and
the arches 22, the latter need not be connect-
ed to the floor but simply rest thereon. Ob-
viously, if desired, the lower ends of the arches
2% could he detachably connected to the sill
boxes 2! or to the sill panels {4 in any suit-
able or well known manner.

As best seen in Figure 1 it is noted that the
outer edges of the sill panels |4 extend out-
wardly of the roof panels 43 and that the end
edges of the floor panels I3 extend forwardly
and rearwardly of the front and rear edges of
the roof 12. Thus it is apparent that such ex-
tending edges of the sill and floor panels may
be readily connected to complementary edges
of the fioors of adjacent buildings for mutual
support and/or to porches or sidewalks formed
by single or multiple assemblies of floor panels
or sill panels. Obviously, the length of the
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puil-ding may be varied by adding or subfract-

ing appropriate sub-assemblies of ‘roof and fioor

sections. ) .o .
Moreover, while I ‘have shown and described

- what is now thought to be a preferred embodi-

ment of the invention, it is to be understood
that the same is susceptible of other forms and
expressions. Consequently I do not limit myself
to -the precise structures shown and described
hereinabove except as ‘hereinafter claimed.

I claim:

1. A regular semi-polygonal arch, comprising a
plurality of substantially identical angle ele-
ments of L-shaped cross section, each element
comprising & relatively long leg and a relatively
short leg extending from said long leg at an
angle, each element comprising a major section
comprising the major portion of said long leg
and ‘& minor section comprising said short leg
and an adjacent portion of said long leg of the
same length as said short leg, a plurality of
arch forming units, each unit comprising a pair
of said elements, said elements of each pair be-
ing reversed end-for-end and disposed with the
major sections thereof in registered back-to-
back relation, means connecting said registered
major sections together and thereby forming a
plurality of arch units, each arch unit having a
central portion of T-shaped cross section and
end portions of L-shaped cross section, said end
portions comprising the minor sections of the
paired elements, and means connecting the end
portions of a plurality of said units together in
registered back-to-back relation and thereby
forming said arch.

2. The structure of claim 1, wherein said minor
section of each element is formed with a lat-
erally directed alignment stud and an oppositely
directed and complementary stud socket in
spaced relation thereto, and said studs and sock-
ets of said connected end portions of said units
being interengaged.

3. A structural unit for constructing a regu-
lar semi-polygonal arch, said unit comprising a
pair of substantially identical angle elements of
L-shaped cross section, each element compris-
ing a relatively long leg and a relatively short
leg extending angularly of said long leg, each
element comprising a major section compris-
ing a major portion of said long leg and g minor
section comprising said short leg and an adja-
cent portion of said long leg of the same length
as said short leg, said elements being reversed
end-for-end and disposed with the major sec-
tions thereof in registered back-to-back rela-
tion, means connecting said registered major
sections together and thereby forming said unit,
and said unit having a central portion of T-
shaped cross section formed by said connected
major sections and end portions of L-shaped
cross section formed by said minor sections.

4. The structure of claim 3, wherein said minor
section of each element is provided with g lat-
erally directed alignment stud and an oppositely
directed and complementary stud socket in
spaced relation thereto, and said studs and sock-
ets of each minor section being on opposite sides
of and equally spaced from the intersection of
said long and short legs.

5. The structure of claim 1, wherein the up-
permost of said connected end portions of said
units comprise the apex of said arch and the
lowermost end portions on opposite sides of
said apex comprise the lower termini of said
arch, a pair of straight supplementary terminal
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elements. of L-shaped -cross section, means: rig-
idly. conne¢ting said; ‘terminal elements to said:

‘lowermost end portions in back-to-back -vela-

tion: to-tHose: parts thereof which comprise said

8
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legs and providing: rigid-and inverted: V.-shaped
ends of said arch.
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