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1

This invention relates generally to wood con-
struction containers such as grain bins or the
like, the general object of the invention bheing
the provision of a practical, cheaply constructed
and easily erected outdoor storage bin for grain
and the like, which is fabricated principally of
wood but which is strong enough to hold a rel-
atively heavy grain, such as wheat, without like-
lihood of failure.

Grain bins are conventionally of metal con-
struction. With the current unavailability of
metals for such purposes, resort must be had
to other materials, and the present invention
contemplates the pl'OVISlon of an adequate grain
bin structure 1nexpenswe1y constructed of wood,
and partlcularly, of p]ywood Woed construc-
tion mtmduces a serious problem of strength
against faﬂure due to bursting strains, since a
grain bin of fair size filled with a heavy grain

as ‘wheat is subject to rather severe bursting

strams and if constructed of wood, requires
special construction features not heretofore
available.

A partlcular object of the invention is the pro-
vision of a grain bin of adequate strength utiliz-

ing plywood in a novel manner for the cylm-

dric sides.

A further object is the provision of a plywood
grain bin of plywood constructlon havmg not
only plywood sides but also a frusto comr-al roof
of novel plywood constructlon

Another object is the provision of a plywood
construction grain bin which can be Iargely pre-
fabricated in the factory, leaving a minimum of
construction at the site 'of erection.

A specific object is the provision of a side wall
construction involving the use of plywood panels
which are shipped from the factory in flat con-
dition, and which are readily bent into curved
shape and interlocked to one another at the edges
in the fleld to form the cylmduc sides of the
bin, and a further and most important obJect is
the provision of an interlocking joint for the said
edges of the plywood panels such as will fasten
the panels edge to edge in a secure manner w1th
a,dequate factor of safety agamst the heavy
burstmg strains that will be encountered in the
fleld.

The invention will be best understood by re-
ferring now fo the accompanying drawmgs show-
ing certain illustrative forms thereof, reference
for this purpose bemg had to the accompanylng
drawmgs in which:

Fig. lis a side eleva,tlon partly broken away,
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of a typical grain bin in accordance with the
invention;

Fig. 2 is a horizontal section taken on line 2—2
of Fig. 1;

Pig. 3 is a detail section taken on line 3—3
of Fig. 1;

Fig. 4 is a detail section taken on line 4—4
of Fig. 1;

Fig. 5 is an exploded view of an alternate type
of joint, prior to assembly;

Fig. 6 is a section similar to Fig. 5 but showing
the parts after assembly;

Figs. T and 8 are horizontal sections illustrat-
ing a modified type of joint, before and after
imposition of load;

Fig. 9 is a plan view of the grain bin,
tions of the roof being broken away;

Fig. 10 is a section on line 16—I10 of Fig. 9;

Fig. 11 is a section on line | {—I1| of Fig. 9;

Pig. 12 is a section on line 12—I12 of Fig. 9;

Fig. 13 is a plan view of the lid, looking at
its underside;

Fig. 14 is a somewhat diagrammatic elevation
of a grain bin in accordance with the invention
showing a modified arrangement of the side wall
sections and panels,

Fig. 15 is a vertlcal section showing a moedified
foundatlon constructlon and

Fig. 16 is a section on line i6—I6 of Fig. 15,
the earth being omitted from the view.

Referring first to Figs. 1 and 2, the illustra-
tive grain bin shown therein comprises, generally,
a cylindrical side wall 15, a circular floor 15,
and a frusto-conical roof I7.

Circular floor (6 preferably comprises four
shop-assembled panels or sections 17, i9 and
20, each made up of tongue and groove ﬂoormg,
and the floor panels bemg laid side by side, in
abuttmg relationship, on transversely extendmg
joints 21. Each joint 21 may comprise two 2! by

por-

4 members nailed together and, in a typxcal

constructlon the joints may be laid on 247!
centers. The floor panels i1, 18, 19 and 20 are
so shaped that when laid pxoperly on joists 214,
they form a circular floor, and in a typical con-
struction, this floor may be of a diameter of
about 19’. The tongue and groove ﬁoormg of
each of the four sections or panels 11, 18, 19
and 28 is pre-assembled in the shop by nailing
to its underside a plurality of 1’ by 2’ strips
or ribs 24. The floor joists 21 are preferably laid
on some suitable leveled foundation, such as
concrefe blocks, brick, or treated wood, as will
be understood ’I'he foundation forming no part

5 of the 1nvent10n no 111ustrat10n thereof is made
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in the drawings. The flooring sections (T to 20
having been 1aid on joists 21, in the arrangement
disclosed in Fig. 2, they are securely nailed to
the joists, in an obvious manner.

A two-ply floor plate 25 is nailed to the upper
face of circular floor 16, around the periphery
thereof, said plate being assembled of lower plate
sections 26 and upper plate sections 21, arranged
with their joints broken, as clearly appears in
Figs. 1 and 2. This two-ply plate 26 forms a cir-
cular surface conforming to the circular outline

1¢

of floor 16, to which the side sections of the bin .

may be nailed.

The cylindrica)] side wall of the bin, which for
a 19’ diameter may typically be about 12’ in
height, is comprised of a plurality of somewhat
flexible plywood main sections 38, which sections
are bent into arcuate form about the circular floor
or floor plate and are joined at abutting vertical
edges by means of joints 31 (see Fig. 3). In the
illustrative embodiment, there are but three of
such sections 30 and joints 3{, and with such a
few number of sections, I subdivide each of the
sections into a plurality of individual plywood
panels 32 joined at abutting vertical edges by
means of joints 33 (see Fig. 4). The plywood is
preferably three-ply and '’ in thickness, and
the individual panels are in this instance arranged
with their long dimensions extending vertically.

The several panels 32 comprising each of the main

sections 30 are assembled in the factory to form
the sections 30, whence the joints 33 may be re-
ferred to as “shop joints,” and the assembled sec-
tions 30 are shipped to the field in flat condition.
The sections 30 are bent to arcuate shape in the
field at the time of erection of the bin, and the
“field joints” 31 are made or completed at that
time. It may here be mentioned that by arrang-
ing the plywood panels with their long dimensions
horizontal, or circumferential of the bin, and by
employing a somewhat larger number of “field
joints,” the necessity for the vertical subdivision
of the main sections and for the “shop joints™ 33
is avoided. In Fig. 14, for instance, assuming
again g bin of about 19’ in diameter, each main
plywood side wall section 30a is made up of a
plurality of circumferentially arranged plywood
panels 30b, arranged one above the other, with
vertical “field joints” 31 holding the abutfing
vertical edges of the sections 30¢ in assembly.

Inasmuch as the side sections must be consider-
ably stressed in bending them into the necessary
arcuate shape, the joints 31 and 33 must be de-
signed to have the necessary strength in tension
to hold the side sections in their stressed positions.
Moreover, when the bin is filled with heavy grain
as wheat, severe parting strains are exerted on
the joints. "A feature of the invention is accord-
ingly the provision of joints between side sections
which are adequately strong in tension to resist
both the strain imposed thereon by the bent and
stressed sidewalls, and also the strains arising
from the loading imposed by the contained grain.
With these requirements in mind, the joints 81
and 33 are embodied, in one simple form of the
invention, as now to be described.

Each shop joint 33 comprises, preferably, a pair

of inside and outside gusset plates 36 and 37 se-
curely glued to the inside and outside surfaces of
the panels 32 over their abutting edges, as clearly
illustrated in Fig. 4. As hereinbefore indicated,
these joints 33 are made and completed in the
shop, and securely join the individual panels of
each section against bending or parting strains
that will be experienced in erection and loading.
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The field joints 31, made or completed in the
field, likewise include inside and outside gusset
plates 38 and 39. Preferably, one-half of inside
gusset plate 38 is securely glued in the shop to
the edge portion of one of the two panels 32, as for
instance at 49, and one-half of the outside gusset
plate 49 is similarly glued in the shop to the edge
portion of the other panel 32, as at 41. Then, at
time of erection of the side wall in the field, the
other half of inside gusset plate 38 is glued to the
edge portion of the other of the panels 32, and
the other half of the outside gusset plate 39 is
glued to the edge portion of the first-mentioned
panel 32. The three side wall sections 30 are

- erected one at a time, each being naileq securely

to the bottom plate 25, with the bottom edge of
the section extending below floor 18 for a distance
of say Y4’'. The first side section 308 is thus bent
into arcuate shape to conform to the circular
floor 16, and nailed securely to bottom plate 28.
The second section 30 is then erected in a man-
ner similar to the first section, the joint 31 being
glued as described above. For reinforcement pur-
poses, the field joint 31 is backed up by a vertical

- member 45 engaging inside gusset plate 38, the

member 45 resting at the bottom on floor plate
25, and extending upwardly to the later described
roof plate. Nails 46 are then driven through the
gusset plates and end portions of the panels 32
in to the member 45, affording a strong and se-
cure joint. The last section 38 is then erected,
and the remaining joints 31 made as already de-
scribed.

Figs. b and 6 show an alternative lock type of
joint 3l as a substitute for the joint 31 between
the vertical edges of the sidewall sections 30. Ver-
tical strips 50 are glued to the inside surfaces of
the abutting panels 32, along the vertical edges
thereof, and an outside gusset plate 51 is glued to
the outside of one of the panels 32, these members
being glued in place in the shop. At the time of
erection, in the field, the extending portion of the
gusset plate 5l already glued to one of the panels
32 is glued securely to the other panel 32. A ver-
tical bridging member 53, having spaced vertical
strips 54 secured to one face thereof, is then ap-

. plied from the inside, the strips 54 being so spaced

as just to receive the two members 50, with a
comparatively snug fit. The member 83 is backed
up by a vertical strip 8%, and nails 56 are driven
through to secure the parts in assembly, all as will
be readily understood from an inspection of Figs.
5 and 6. It will be understood of course that the
members 58, 53, 54 and 55 all may extend from
bottom plate 25 upwardly to the later described
roof plate. The joint of the form of Figs. 5 and
6 has somewhat greater strength than that pre-
viously described, the interlocking members 58
and 54 positively locking the sections 230 against
parting. '

A still more secure lock joint for the vertical
edges of the panels 38 is llustrated in horizontal
section in Figs. 7 and 8. On the outer surface
of one of the abutting panels 30, adjacent the
vertical edge thereof, is glued a vertical spacer
strip 57, and on the inner surface of said panel,’
also adjacent the vertical edge thereof, is glued
a narrower vertical strip or cleat 58. Similar
spacing strips 57’ and strips or cleats 58’ are
glhied to the other panel 30, but on the reverse
surfaces thereof, as illustrated. Glued to the-
spacer strips 57 and 57’, and projecting forwardly
therefrom in overlapping relation to the edge por-
tion of the other panel in each instance, are’
bridge strips 59 and 89, respectively, to the for-
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ward edges of which are glued vertical locking
strips 5%a.and 59q’, each of which is engageable
with. the panel 38 overlapped: thereby, in back
of the cleat 58 carried by that panel. The joint
is assembled as appears in Fig. 7, with an approxi-
mately %'’ space between the locking strips 5%a
and %9¢’ and the corresponding cleats 58 and 38’
with which: the respective strips 59a¢ and 59¢’ in-
terlack, and nails 590 being driven through the
overlapped members at each end of the joint, as
illustrated. Fig. 7 shows a slight clearance be-
tween the locking strips and the panels 38 and
between the cleats 58 and. 58’ and the bridge strips
59 and 59’, respectively; it is.{o be understood that
na such clearance is left after assembly, the parts
actually being drawn tightly together by nails 58b,
and that the clearances appearing in the drawings
are merely to aid in distinguishing the paris mak-
ing up the glued assemblies carried by the two
abutting edge portions of the two panels 30.  Fig.
8 shows the condition of the joint after the bin
has been loaded, and shows that the joint gives
until the locking cleats 5%a and 59a’ engage the
cleats 58 and 58’. The joint is then, however,

adequately secure, and under substantial over- .

loading under test condifions, has not been found
liable to failure.

The preferred roof 17 is constructed as follows:
A two-ply roof plate 60, made up of members &

and 62 similar to the members 26 and 27 of floor ;

plate 28, is installed at the upper edge of cylin-
drical side wall 15, being secured in position by
driving nails in through the side wall panels, as
will be understood. Roof rafters 63, which may
be 1”7 by 3’ members, arranged radially of the
bin, and with g piteh as illustrated, are then
nailed to the roof plate 60 and to top or cone plate
64, the latter consisting of a three-ply circular
member abutted by the upper ends of the rafters,
all in the arrangement clearly illustrated in Figs.
1,9and 11.

The frusto-conical roof covering consists of six
substantially sector-shaped plywood sections 66,
the outer edges of which overhang the side wall
15 somewhat, and the inner ends of which are
arcuately formed, as at 67, so as to fit around
and abut against the upper portion of the circular
cone plate 64. Bach of these six sector-shaped
panels 66 is joined to the next along its radial
edge by means of a joint 68, formed in the field,
and each of said sections 66 preferably, and as
herein embodied, comprises three plywood panels
69 joined along abutting radial edges by means
of joints 70 formed in the shop. Thus, the six roof
sections 66 are each assembled in the shop of three
individual panels 69, and are shipped in such
form to the field. The joints 68 between roof
sections 66 are then formed after the roof sec-
tions are in place.

As will be seen in Fig. 12, the shop-made joints
10 consist simply of gusset plates T2 lapping over
the abufting edges of adjacent panels 69 and
glued to the panels. The joints 10 are arranged to
come directly over roof rafters 63, as also shown
in Fig. 12.

Fig. 10 shows the joint §8 befween roof sections
66, and is made in the field, and it will be observed
that this joint consists also of a gusset plate 13
lapped over the abutting edges of the two ad-
jacent roof sections. This gusset plate T3 is both
glued to the surfaces of the roof panels, and
nailed in position, the nails being driven into
the underlying roof rafter 83¢, which in this
instance is made of double width for additional
strength. Thus, as shown in Fig. 10, the rafter
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underlying each roof joint 68 may comprise two
17 by 3’ rafter members secured together, so
as to make one double width rafter.

A ring 80-is preferahly mounted on top of cone
plate 64, being here shown as formed with a
substantially square central opening 81, formed
with notches 85 at the corners. :

An octagonal lid 82, formed of piywood and
provided with framing members 83 secured to
its underside around its marginal edges, is dis-
posed: over ring 82, and secured to the underside
of this lid is a cross 84. In one position of adjust-
ment of the lid (Fig. 11), this cross 84 rests on
top of ring 80, to. provide space for circulation
of air inte the bin under the lid and via the
central opening 81 in ring 898. In another posi-
tion of adjustment (not illustrated), the cross 84
may be received at its ends into the notches. 85,
so. that the lid will then rest down flat against
the upper side of ring £2, and thus close off the
air passage into the bin. Suitable hooks 86
fastened to the lid are engageable with eyes 87
secured to the roof to fasten the lid in position,
as clearly appears in Fig. 11. The bin is finished
by covering its roof, between gusset plates 18,
with suitabiz roofing paper, as indicated at 90,
and by likewise covering sidewall {5 with roofing
pagper, as indicated in Figs.3 and 4 at 9. Roofing
paper 82.may also be applied to lid 82.

In Fig. 15 is illustrated a type of foundation
omitting the necessity of the wood flooring of the
previously described embodiments. A sill (68 is
first laid in a trench dug in the earth, as appears
in PFig. 18, this sill comprising typically a number

» 2" x 6’ members 18! arranged to form a polygon,

as will be understood from Fig. 16. In the top of
this polysonal sill 189 is formed a circular groove
{82 which receives vertical 1’ boards 193 rising to
a level somewhat above exterior grade and form-

i: ing a circular wall 104. A two-ply band sawad

circular floor plate 185 is secured to the top. of
this wall 104, and may be of the same general
nature ss the floor plate 28 of the embodiment
of Figs. 1 and 2, excepting that the upper ply is
arranged with an overhang at its outer edge so
as to be capable of resting on the upper edge of
wall 104, while the wall {04 abuts the outside edge
of the lower ply, all as clearly appears in Fig, 15.
A circular band 186 is preferably secured around
the circular floor plate and the upper edge portion
of the wall 104, and the plywood side wall mem-
ber 30 is secured to the bhand 10§, nails being
driven in through wall 380 and band {88 into the
two ply plate 103 and upper edge portion of wall
Earth is filled in

inside wall 184 to the lgvel of the floor plate,
and s floor covering 187, such as a sheet of
asphali impregnated fiber board, coated on the
bottom with tar, is stretched over this filled-in
earth and fastened down on top of the floor plate.
Thus, it will ke seen that I have provided a
wopd construction grain bin, adapted to be large-
ly prefabricated in the factory, and to be erected
in a field with a minimum of constructional ef-
fort. A feature of particular interest and im-
portance is the construction of the side walls
from plywood panels which are shipped to the
field in flat condition, and are formed to arcuate
shape, and tightly and securely jointed in such
shape in the field. The construction provided
hy the invention is adequately strong to contain
relatively heavy grain such as wheat and the
like, and is designed and adapted for quantity
manufacture in the factory, at relatively low
expense, and for erection in the fleld by the
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ultimate user with a minimum of difficulty. The
bin of the present invention has been subjected
to substantial overloads under test conditions
without showing any sign of failure. Such a
test was made by constructing a test bin 19’ in
diameter and 16’ in height, even though 12’ is
the height for which the bin was originally de-
signed, as it was desired to subject the consiruc-
tion to a substantial overload. The sidewall ar-
rangement of Fig. 14 and the type of lock of Figs.
7 and 8 were employed. 'This bin was filled to
overflowing with pea gravel, which was allowed
to stand for forty-eight hours to allow all ma-
terials to be subjected to the full force of the
overload and to allow the bin to fail if it would
do so because of fatigue of the materials. No
sign of failure was detected.

The bin as disclosed omits any showing of
grain door in the side wall or hatch in the roof;
such features, which are usually provided, form
no part of the present invention, and any suitable
or appropriate form thereof may be provided as
may be desired.

The drawings and description are of - course
merely illustrative of rather than restrictive on
the broad invention, and various changes in de-
sign, structure and arrangement may accordingly
be made without departing from the spirit and
scope of the invention or of the appended claims;

I claim:

1. In a grain bin or the like having a substan-
tially circular floor plate: a cylindrical side wall
structure consisting essentially of a plurality of
initially flat sections of flexible plywood, each
bent into a stressed arcuate form around said
floor plate and extending upwardly therefrom,
so as to form a complete cylinder, each of said
sections having substantially vertical edge por-
tions disposed adjacent the like edge portions of
adjacent sections, and means attached to the cor-
responding edge portions of adjacent sections for
supporting said edge portions against parting
strains.

2. In a grain bin or the like having a substan-
tially circular floor plate: a cylindrical side wall
structure consisting essentially of a plurality of
initially flat sections of flexible plywood, each
bent into a stressed arcuate form around said
floor plate and extending upwardly therefrom,
so as to form a complete cylinder, each of said
sections having substantially vertical edge por-
tions disposed in abutting relationship to the
like edge portions of adjacent sections, and means
attached to the abutting edge portions of adja-
cent sections adapted to support said edge por-
tions against parting strains. ‘

3. In a grain bin or the like having a substan-
tially circular floor plate: a cylindrical side wall
structure consisting essentially of a plurality of
initially flat sections of flexible plywood, each
bent into a stressed arcuate form around said
floor plate and extending upwardly therefrom,
so as to form a complete cylinder, each of said
sections having substantially vertical edge por-
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tions - disposed - in abutting relationship -to the
like edge portions of adjacent sections; and gusset
plates overlapping the adjacent edge portions of
adjacent sections and secured to sald edge por-=
tions.

4. In a grain bin or the like having a substan-
tially circular floor plate: a cylindrical side wall
structure consisting essentially of a plurality of
initially flat sections of flexible plywood, each
bent into a stressed arcuate form around said
floor plate and extending upwardly therefrom,
so as to form a complete cylinder, each of said
sections having substantially vertical edge por
tions disposed in abutting relationship to the lik
edge portions of adjacent sections, and inner an
outer gusset plates overlapping the adjacent edge
portions of adjacent sections and secured to said
edge portions. -

5. In a grain bin or the like having a substan-
tially circular floor plate: a cylindrical side wall
structure consisting essentially of a plurality of
initially flat sections of flexible plywood, each of
said sections comprising a plurality of rectangular
plywood panels joined edge to edge, and each of
said sections bent into a stressed arcuate form
around said floor plate and extending upwardly
therefrom, so as to form a complete cylinder,
each of said sections having substantially verti-
cal edge portions disposed in abutting relation-
ship to the like edge portions of adjacent sections,
and means secured to the abutting edge portions
of adjacent sections joining sald sections agalnst
parting strains.

6. In a grain bin or the like having a substan-

5 tially circular floor plate or the like: a cylindrical

side wall structure consisting essentially of a plu-
rality of rectangular plywood panels deformed
into a stressed arcuate shape around said floor
plate and extending upwardly therefrom, said
panels having abutting vertical edges, and tension
means attached to the two abutting edge portions
of adjacent panels adapted to support the panels
in said arcuate shape against the stresses oc-
casioned by said deformation.
HAMILTON von BRETON
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