Aug. 29, 1944. A. A. LADON 2,356,768

© BUILDING CONSTRUCT1ON

Filed June 22, 1942 2 Sheets-Sheet 1




Aug. 29, 1944. A. A. LADON 2,356,768
. BUILDING CONSTRUCTION ' ' _
Filed. June 22, 1942 2 Sheets-Sheet 2

— &5

INVENTOR,

: aszz & Ladore,

BY S
Wﬂm vReasca—




Patented Aug. 29, 1944

2,356,768

UNITED STATES PATENT OFFICE

2,356,768
BUILDING CONSTRUCTION

" "Aaron A. Ladon,

Evanston,

Ill.,, assignor to

Masonite Corporation, Laurel, Mlss & corpora-

tion of Delaware

Application June 22, 1942, Serial No, 447,912
(C1. 108—32)

15 Claims.

My invention relates, generally, to building
construction and it has particular relation to the
construction of roofs for various kinds of build-
ings such as grain storage bins, brooder houses,
machinery storage buildings, play houses and
the like.

An object of my invention is to provide a roof
structure that is inherently weather resisting and
self supporting so that no additional weatherproof
covering is required and no frame structure need
be provided.

Another object of my invention is to employ
relatively thin building board cut to special con-
figurations so as to permit its being formed into
& cone shape and stressed so as to be self-sup-
porting.

Anothér object of my invention is to provide a
roof construction in which two or more standard
widths of building board can be assembled into

a single composite sheet so as to provide any

desired roof area in a construction employing
the present invention.

It is also an object of my invention to provide.

for reenforcing a large arca low slope roof con-
struction made in accordance wrth the present
invention.

A further object of my invention is to provide
for relieving the stress incident to the formation
of the cone structure at the center and at the
same time provide at the apex means whereby the
same can be readily weather proofed.

A still further object of my invention is to
provide for heat Insulating a roof construction
made in accordance with my invention.

Other objects of my invention will, in part, be
obvious and in part appear hereinafter

For a more complete understanding of the
nature and scope of my invention reference can
be had to the following detailed description taken
in connection with the accompanying drawings in
which:

Figure 1 is a perspective view of a building
construction in which my invention. is incor-
porated;

Figure 2 is a longitudinal sectional view of the
building construction shown in Figure 1;

Figures 3a, 3b, -3¢, and 3d illustrate diﬁerent
stages in the construction of one form of roof
structure employing initially only a single sheet
of building beard;

Pigures 4a, 4b and 4c show the dlﬁerent steps
employed in making a roof construction using

used in making a roof construction employing
initially four standard size sheets of building

. board
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initially two sheets of standard size building

board;
Figures 5a, 5b and 5¢ show the different steps

55

" Figures 6a, 6b and 6c show the different steps
that may be followed in making & roof construe-
tion having a relatively large area and a rela-
tively small slope employing initially a single sheet
of building board and reenforcing strips;

Figures Ta, 7b and 7c¢ show the steps that may
be followed in making a roof construction in
which the central portion is radially slitted to
relieve the pressure and facilitate weatherproof-
ing;

Figures 8a, 8b and 8c shows the varlous steps
that can be followed in making a roof construc-
tion in which initially several relatively small
standard sized sheets are employed; and

JFigure 9 is a cross-sectional view of a roof
construction made in accordance with the pres-
ent invention and incorporating therein heat in-
sulation,

Referring now particularly to Figures 1 and 2
of the drawings, it will be observed that the
reference character (0 designates a generally
cylindrical supporting structure which is posi-
tioned so that its longitudinal axis is vertically
disposed. It will also be noted that the support
structure 10 has a roof 1l at its upper end. It
is to the details of construction of the roof i
that the present invention is particularly ad-
dressed.

While the support-structure {8 has been shown
and described as being generally cylindrical, it
will be understood that, if desired, it may be
rectangular or polygonal, suitable steps being
taken as are necessary to provide a weather
tight construction and joinder with the roof 1.
The cylindrical construction for the support
structure 10 is illustrated since it is one of the
most practical for certain uses such as grain
storage bins, silos, and the like. The support
structure 10 can be formed of any suitable mate-
rial such as metal or relatively thin sheets of
building board such as Presdwood, plywood and
the like. -

As shown in Figure 2 of the drawings, the roof
structure 11 can be secured to the support section
10 by suitable clips 12. If desired a space can be
provided between the under surface of the roof
{1 and the upper edge of the support structure
10 for ventilation purposes.

The roof structure Il is in the form substan-
tially of a right circular cone and in certain em-
bodiments there is provided an aperture 13 at the
apex which facilitates the formation of the conical




. scribed hereinafter. The cap (4 is supported on.
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roof construction. In addition it provides an
excellent means for ventilating the building con-
struction.

With a view to covering the aperture {8 there
is provided a cap #4 which is of conical construc-
tion and may be formed in the same manner that
the roof structure {4 is formed, as will be de-

the upper end of g pfhregded member 1§ which,
as shown, may be thréaded in a nut {6 that is
carried by arms {7 and fastened to the under
side of the roof structure {f. A hand wheel I8
is secured to the member {5 to facilitate moving
the cap 14 vertically as will be readily understood.
A suitable gasket {9 of rope or the like is pro-
vided on the upper surface of the roof construc-
tion {1 and underneath the cap {4 so as to per-
mit a substantially sealed and weather tight
joint therebetween. It will be understood that

any other suitable means can be provided for o
raising and lowering a cap 14, the particular

mesans shown being for illustrative purposes only.

If the construction is employed for grain stor-
age purposes, then the floor 2f can be formed of
the conical construction employed for the roof
construction f{f{. The central opening 22 can

" be closed by any suitable means such as a plate

23.

As previously indicated the roof constriuction
t1 is preferably formed of building board. This
may ke any the hard boards such as Presdwood,
plywood, Asbestos Wood or insulation and wall
boards. These materials are relatively thin.
They are obtainable in standard widths and thick-
nesses.
4 ft., 8 ft., and 12 ft. The thicknesses that are
commonly. used are %’', %’’, %'’ and .
While such building boards have considerable
tensile and -compression strengths, becaudse of
their relatively thin character they are exceed-
ingly flexible and, when unsupported or used flat
they can be readily warped out of shape.

In accordance with my invention I propose to
employ this relatively thin and flexible material
for making a roof construction, particularly a

- circular roof construction that shall be inherently

\

self-supporting. Since some of the building
boards, particularly Presdwood, are inherently
weatherproof, the resulting construction is not
only self-supporting but also is weatherproof
and does not require any. additional covering

The widths that are commonly used are -
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5'’. 'The square shape-is preferred in this in--
stance to reduce the amount of material to the
minimum. As indicated at 27 a circle is scribed
on the sheet 26 having a diameter which is
equal to the width of the sheet. The shecet 26
is then cut along this outline to provide a cir-
cular plate, as shown in Figure 3b at 28. Now
a circular opening 29 is cut at the center of the

.plate 28. The reason for the afenimg 29 or its

equivalent is to relieve fhe stess at the center

-of the plate 28 incident to the formation of the

conical roof construction. The plate 28 is then
radially cut along the lines 30 to remove a wedge

- or sector shaped portion. The angular distance

40

apart of the radial slits 88 governs the degree
of overlap, if a4 lap joint is used, and also the
slope of the resulting roof structure. Holes 3{
are then drilled along the edges of the plate 28
which face each other. Preferably these holes
31 are drilled on radial lines and are spaced so
that they register with each other in the assem-
bled position.

Now the central portion of the plate 28 is de-
formed with respect to its periphery. For ex-
ample, the central portion about the opening .29
is suitably supported at a substantial distance
from the surface of a bench or floor and the outer
periphery is moved downwardly and the spaced
apart edges are drawn together sufficiently far’
so that the holes 3! are-in registry. Suitable bolts
32, as shown in Pigure 3¢, are then inserted in
the holes 31 for holding the structure in assem-
bled relation. It will be observed in Figure 3c
that a lap joint is employed. If desired a butt
joint can be used and a furring strip placed un-
derneath it with two rows of bolt holes for regis-
try with corresponding holes in the plate 2§
along the juxtaposed edges. The resulting con-
ical structure is then shown in section in Figure
3d. While the initial square sheet 26 of Figure
3a is relatively flexible and when picked up by .
one edge, it tends to bend, the resulting conical

- structure as shown in Figure 3d is relatively rigid

45

and, when picked up at the edge exhibits no
tendency to bend or deform.

In some instances it may be desirable to wet
the central portion of the plate 28 about the

- opening 29 so as to facilitate formation of the

bu

such as paint -or ‘roofing to protect it from the -

westher.

" According to my invention, I stress the rela-

tively thin sheet of building board so as to form
it into substantially a right circular cone. When
the building board is so stressed in the form of
a right circular cone, it is arched throughout
except along the slant height. As the result of
this arched configuration, the conical roof struc-
ture is able to resist a substantial load without ap-
preciable - deflection and a load which is far
greater than the load which it could support
without substantial deflection if applied" to the
sheet when flat or unstressed.
The conical roof construction can be formed of
relatively thin building board "using standard
widths and thicknesses. Various areas of roof
construction can be made and various slopes pro-

vided as desired. Certain of the preferred forms.

of construction will now be- described.

In Figure 3a of the drawings it will be observed
that the reference character 26 designates a
sheet of building board. It may be of standard

‘width and thickness such as 4 ft. by 4 ft. by
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conical structure. - This may be particularly de-
sirable where the opening 28 is relatively small
or the slope .of the roof is to be relatively high.
The resulting roof structure then can be em-
bodied in the building construction such as the
roof ¢l in Figures 1 and 2 of the drawings. It
will be observed that it is unnecessary to provide
any framing or support structure for the roof
when it is made as described and shown in Fig-
ures 3a through 3d of the drawings. Further,
since the building board preferably used is in-
herently weatherproof, it is then unnecessary to
elther paint the resulting-construction or cover it
with roofing to protect it from the weather. -
In Figure 4a of the drawings there is illus-

trated how the roof construction of the present
invention can be made employing two standard.
widths of building board.. For example, two sheets
35 and 36 can be employed each being 4 ft. wide
and 8 ft. long for the purpose of making a roof
structure having o dlameter slightly less than 8
ft. The sheets 35 and 36 are positioned so as to
form a square and are joined together along por-
tions of their abutting edges by a suitable furring.
strip 31. A circle 38 is then scribed on the upper,
surface of the composite sheet and the plate 39,
as shown in Figure 4b is then cut out. An open-’
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ing 40 is cut in the center of the plate 39 for the
purpose described hereinbefore, The plate 39 is
then radially cut along the lines 4{, the angle
being determined by the slope desired. The
spaced apart edges of the plate 39 are then joined
by deforming the central portion with respect to
the periphery and the juxtaposed edges are then
held together by a suitable furring strip 41 as
shown in Figure 4c.

In Figure 5a of the drawings there is shown
how four standard widths of building board can
be assembled for the purpose of making g coni-
cal roof structure in accordance with the pres-
ent invention. The four sheets 44, 45, 46 and 41
are arranged so that a lap joint 48 is provided
between sheets 44 and 45 and another lap joint
48 is provided between sheets 46 and 41. The
edges of the sheets 45 and 48 are juxtaposed and
they are secured together along portions of their
respective lengths by a furring strip 58. A circle
§1 is then scribed on the upper surface of the

composite sheet and the circular plate 52 is then

cut out, as shown in Figure 5b. An opening 53
is provided at the center for the reason set forth
hereinbefore and then the plate 52 is radially cut
along the lines 54 to remove a wedge shaped
section. The central portion about the opening
83 is then deformed with respect to the periph-
ery of the plate 52 so as to provide the conical
construction shown in plan view in Pigure 5c.
The juxtaposed edges of the plate 52 are held to-
gether by a- furring strip 55. It will ‘be observed
that the edges 56 and 5T of the sheets 45 and
46 are shown as being curved toward each other

in Fig. 5¢. The reason for this is that the plate :

52 is no longer flat but has been formed into the
conical construction. However, there is only a
single bend which the building board is required
to accommodate in the conical construction rather
than a double bend, since the edge 56, for ex-
ample, is merely bent or curved in a single plane.
It is because of this property, i. e., that the ma-
terial in the conical configuration is subjected
only to a single bend, which makes it possible to
utilize material such as building board for the
purpose herein described. At the same time be-
cause of the thickness of the material it is pos-
sible to develop considerable stress resisting quali-
ties because of the arched configuration.

It will be obvious that there is a limit to the
area of the roof section made in arcordance with
the present invention where with a given thick-
ness of building board, the roof structure is sat-
isfactorily self-supporting. That is. where the

material is relatively thin and the diameter is ‘

relatively great such as 15 to 20 ft.. it may be
desirable to provide some reenforcing. However,
when the present invention is employed it is un-
necessary to provide a complicated and expen-
_sive support or reenforcing structure as will now
be apparent.

In Pigure 6a there is shown g rectangular sheet
60 which may be a single sheet or made up of
several sheets as desired and which may be, for
example, 20 ft. square. A circle 61 is scribed
on the sheet 68 and the circular plate 62, Fizure
6c, is cut out.
vided to relieve the stress at the center when the
plate 62 is deformed to the conical configuration.
In order to reenforce the construction, strips 84
can be suitably secured to the under side of the
plate 62 when it is flat. The number and size of
the strips 64 will be determined by the degree of
rigidity required. The strips 64 can be secured to

10

15

20

25

30

[}
<

40

4h

30

The central opening 63 is pro~ -
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the plate 62 in any suitable manner such as by
screws, bolts, nalils, etc. The plate 62 is then
radially cut along the lines 65 to remove a wedge-
shaped section. The central portion of the plate

'62 is then deformed relative to the periphery as

shown in Figure 6b of the drawings and the juxta-
posed edges are joined by a furring strip 66.

It is important to note that the strips 64 can
be placed in position while the plate 62 is in the
flat condition. This is possible since, in the final
cone shape as shown in Figure 6¢, the roof struc-
ture is straight rather than curved along its slant
helght. The strips then are not required to bend
to conform to the cone shape. It is a relatively
simple matter to apply the reenforcing strips 64
to the plate 62 when it is flat. Obviously the strips
64 can be applied at the factory and the plate
62 can be shipped to the 1nstallat10n point in
assembled condition,

It will be understood that the various embodi-
ments of Jyoof construction disclosed herein can
be prefabricated in the factory. They can be
shipped flat in a compact bundle and readily as-
sembled on the job as and where desired. Fur-
ther they can be dismantled and restored to the
flat condition for storage and subsequent recon-

_struction.

Instead of employing strips 64 as shown in Fig-
ures 6b and 6¢, one or more reenforcing rings
can be applied to the underside of the roof struc-
ture in the cone form. Such ring or rings can
be suitably bolted or otherwise secured to the
roof structure as desired.

Instead of providing an opening at the center

.of the sheet for relieving the stress, this end can

be accomplished by other means. As shown in
Figure 7a of the drawings, a sheet 69 of building
material is provided and a ecircle 70 is scribed
thereon. The circular plate Ti is cut out as
shown in Figure 7b.

At the center of the plate Tt a number of radial
slots T2 is cut, the slots extending, as shown,
relatively short distances from the center of the
plate Tl. The plate Tl is also cut along the ra-
dial lines T3 to remove the wedge shaped section.
The central portion of the plate T is then de-
formed relative to its periphery to provide the
conical construction as shown in Figure 7c¢ of
the drawings. The generally sector shaped - por-
tions provided by the cuts 72 at the center gen-
erally rearrange themselves in somewhat over-
lapping position. If desired a coating of tar or
other suitable weatherproofing material can be
given to the overlapping portions for completely
weatherproofing the roof structure. In Figure
Tc of the drawings it will be'noted that the juxta-
posed edges of the plate Tl are secured by a lap
joint. If desired a butt joint could be used.

In PFigures 8a, 8b and 8c there is illustrated
the manner in which a roof construction in ac-
cordance with the present invention can be made
using relatively small sheets of building board.
In Figure 8a of the drawings there is shown a
sheet 75 which, for example, may be 4 ft. wide
and 8 ft. long. It is cut along a diagonal to pro-'
vide two portions 16 and 7T which, it will be oh-
served, are right triangles. The portions 76 and
17 are then assembled back to back, as shown in
Figure 8b, so that together they provide an isos-
celes triangle. "Purring strips 18 can be used for
Jjoining the juxtaposed edges of the right tri-
angular portions T8 and 711. The desired number
of isosceles triangular portions are assembled and
the juxtaposed edses are secured together by
furring strips 19. The resulting configuration is
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generally poiygonal but one or more of the tri-

angular sections is omitted, as shown in Figure
_ 8b, to permit the deformation to the conical con-

struction. A circle 88 is scribed on the upper sur- -

face of the composite sheet and the circuiar plate:
81, as shown in Figure 8b, is then cut out. If
desired the central portion of the plate 8{ can be:
cut out as indicated at 82 or the construction.
shown In Pigure 7t can be followed, if it is not.
desired to provide a central opening. The cen-
tral portion of the plate 81 is then deformed with.
respect to its periphery and the juxtaposed edges.
are held together by a furring strip 83.

In Figure 9 of the drawings there is shown a.
construction embodying the present invention
that is heat insulated. For example, two coni-
cal members 86 and 87 can be formed in accord-
ance with any of the embodiments previously de-
scribed. They are stacked one above the other
in spaced relation and a layer 88 of suitable insu-
lating material is provided therebetween. This
construction makes it possible to prefabricate a
heat insulated roof construction in a simple and
efficient manner.

Since many changes can be made in the fore-
going construction and method without depart-
ing from the spirit and scope thereof, it is in-
tended that all matter shown in the accompany-
ing drawings and described hereinbefore shall
be interpreted as illustrative and not in a limit-
ing sense.

I claim as my invention:

1. A roof structure comprising a relatively thin
single sheet of building board so stressed that it

forms substantially, a right circular cone whereby :

the roof structure is'self supporting and capable
by itseélf of withstanding a substantial load.

- 2. A roof structure comprising a relatively thin
single sheet of weather proofed building board
so stressed that it forms substantially a right cir-
cular cone characterized in that the roof struc-
ture requires ho weather proof covering or sup-
port frame but is inherently weather resisting and

self supporting and is capable of withstanding -

& substantial load.

3. A roof structure comprising a plurality of
relatively thin sheets of building board with
their edges secured together to form- a single
composite sheet, said composite sheet being so
stressed that it forms substantially & right cir-
cular cone whereby the roof structure is self
supporting and capable by itself of withstanding
a substantial load. . '

4. A roof structure comprising a plurality of
relatively thin sheets of weather proofed building
board with their edges secured together in abut-
ting relation to form ‘a single composite sheet,
sald composite sheet being so stressed that it
forms-substantially a right circular cone char-
acterized in that the roof structure requires no
weather proof covering or support frame but is
inherently weather resisting and self supporting
and. is capable of withstanding a substantial load.

5. A’roof structure having a relatively small

* slope and a relatively large area comprising a

relatively thin single sheet of building board so.

-streseed that it forms substantially a right circu-
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7. A roof structure comprising & pair of rela-~
Hvely thin sheets of building board stacked one
above the other in spaced relation and each so
stressed that each forms substentially a right
circular cone, and a layer of heat insulating ma-
terial filling the space between said sheets.

8. Method of making a self supporting roof
structure from % sheet of relatively thin building
board which comprises: radially slitting the sheet
to remove & wedge shaped section, deforming the
central portion of the sheet with respect to its pe-
riphery so as to close the opening left by removal
of said wedge shaped section and form substan-
tially a right circular cone, and joining the jux-
taposed portions of said sheei to hold the same
under stress in the cone shape.

9. Method of making s self supporting roof
structure from two sheets of relatively thin build-
ing board which comprises: securing the edges of
sald sheets in juxtaposed relation along a portion
«of their respective lengths, removing a circular
portion from the center portion of said sheets,
radially slitting the sheets along their unjoined
Juxtaposed portions to remove a wedge shaped
isection, deforming the central portion of said
isheets with respect to the periphery thereof.so
:as to close the opening left by the removal of said
‘wedge shaped section and form substantially a
right circular cone, and joining the juxtaposed
¥emalning portions of said sheets to hold the

:'same under stress in the cone shape.

10. Method of making a self supporting roof
structure from a sheet of relatively thin building
board which comprises: radially slitting the sheet -
to remove a wedge shaped section, radially slit-
ting the sheet along a plurality of lines extending
relatively short distances from.the center, de-

- forming the central portion of the sheet with ré=—.
. Spect to its periphery so as to close the opening
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lar cone, ahd reenforcing strips secured to and -

extending radially of said cone. :

6. A roof structure comprising a relatively thin
single sheet of building board so stressed that it
forms substantially a right circular cone, the apex

70

of said cone being formed by overlapping por- .

tions of said board provided by radially slitting
the central portion thereof.

75

left by removal of said wedge shaped section and
from substantially & right circular cone, and
joining the juxtaposed portions of sald sheet to
hold the same under stress in the cone shape,
11. Method of making a self supporting roof
structure from a plurality of rectangular sheets -
of relatively thin building board which com-
prises: slitting each sheet along a diagonal to
provide a pair of right triangular portions, dis-
posing the portions of each pair so as to form
an isosceles triangular -portion and joining the

-juxtaposed edges thereof, disposing the isosceles

triangular portions in juxtaposed relation so as
to form a polygonal portion with one or more of
the right triangular portions being omitted and
Joining the juxtaposed edges thereof, deforming
the central portion of the polygonal portion with
respect to the periphery thereof so as to close
the space left by omitting said one or more trian-
gular portion and form substantially a right cir-
cular ‘cone, and joining the remaining juxta-
posed edges to hold the resulting construction

‘under stress in the cone shape. -

12. A building construction comprising, in
combination, a support structure and a roof
structure carried by and covering the upper end
thereof, said roof structure comprising a single
relatively thin sheet of building board so stressed

-that it forms substantially a right circular cone

whereby the roof structure is self supporting and
is capable by itself of withstanding a substantial
load and provides. a slope for draining off water
that may fall thereon.

13. A building construction comprising, in com-
bination, a generally circular support structure
adapted to be positioned so that its longitudinal
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axis is vertical, and a roof structure carried by
and covering the upper end of said support struc-
ture, said roof structure comprising a relatively

thin sheet of weather proofed building board so

stressed that it forms substantially a right circu-
lar cone characterized in that the roof structure
requires no weather proof covering or support
frame but is self supporting and is capable of
withstanding a substantial load.

14. Method of making a self-supporting roof
structure from a sheet of relatively thin building
board which comprises: cutting the sheet to form
a circular plate, radially slitting the plate to re-
move 8 wedge shaped section, securing reenforc-
ing strips to the plate along radial lines, deform-
ing the central portion of the plate with respect
to its periphery so as to close the opening left by
removal of said wedge shaped section and form
substantially a right circular cone, and joining
the juxtaposed portions of said plate to hold the
same in the cone shape.
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15. Method of making a self-supporting sub-
stantially conical shaped roof structure from a
relatively thin building board which comprises
forming the board into a substantially circular
sheet, removing & portion of the sheet at the
center to relieve stresses when the sheet is de-
formed into the conical shape, securing reinforc-
ing strips to the face of the sheet, said strips ex-
tending radially from points short of the center
to substantially: the periphery of the circular

sheet, radially slitting the circular sheet to re- . -

move g wedge shaped section, deforming the cen-
tral portion of the sheet with respect to the pe-
riphery thereof so as to close the opening left by
the removal of said wedge shaped section and
form a substantially right circular cone, and
joining the juxtaposed remaining portions of said
sheet to hold the same under stress in the cone
shape.
AARON A, LADON.,




