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The present invention relates generally to modular 
storage bins for dry materials and relates more particu 
larly to a bolted panel type storage bin construction char 
acterized by novel interchangeable panels which inter 
coact upon assembly to form tubular corner columns. 
The invention is directed especially to storage bins for 

dry materials such as grain, ?our and the like and which 
are commonly provided with hoppers for gravity dis 
charge of the materials. One disadvantage of conventional 
constructions is the need for a variety of specially shaped 
and sized elements which must be assembled in the ?eld, 
often at an inconvenient height. Labor costs and time 
required for assembly are also relatively high for this type 
of bin. A further disadvantage is the necessity with most 
common constructions of erecting bins of a ?xed capacity, 
there being no easy provision for the addition or removal 
of bin units to suit changes in storage capacity require 
ments. 

In view of the above disadvantages of conventional 
bin constructions, it is a ?rst object of the present in 
vention to provide a modular storage bin construction 
for dry materials which is assembled from novel pre 
fabricated, interchangeable, self-supporting panels. 
A further object is to provide a storage bin construction 

as described, the panels of which are secured solely -by 
bolts, thus eliminating ?eld welding and permitting ready 
assembly or disassembly of the bin units. 
An additional object of the invention is to provide a 

modular bin construction as described, the number of 
individual bin units of which may be easily increased or 
decreased to suit changes in the bin capacity require~ 
ments. 

Still another object of the invention is to provide novel, 
interchangeable bin panels which intercoact upon assem 
bly to form tubular corner columns. 

Additional objects and advantages of the invention 
will be more readily apparent from the following de 
tailed description of an embodiment thereof when taken 
together with the accompanying drawings in which: 
FIG. 1 is a perspective view showing a bin assembly 

constructed in accordance with the invention which is 
partly cut away to show construction details; 
FIG. 2 is a perspective view showing the upper end 

of a typical interchangeable bin panel; 
FIG. 3 is a plan view of the bin assembly shown in 

FIG. 1; ' 

FIG. 4 is an enlarged partial plan view showing the 
manner in which the tubular corner columns are formed 
by the intercoacting panels; 

FIG. 5 is a greatly enlarged plan view taken along line 
5-5 of FIG. 1 showing the details of a typical bin cor 
ner; and 

FIG. 6 is a view partly in section taken along line 6—6 
of FIG. 5 showing the details of the horizontal panel 
buckstays. 

Referring to the drawings, FIG. 1 shows a bin con 
struction generally designated 10 embodying the present 
invention and including a horizontal frame 12 of I-beams 
or other suitable structural elements for supporting the 
vertical bin walls 14 and the depending hoppers 16. 
The bin walls comprise a plurality of novel inter 

changeable panels 18, each one of which as shown in 
FIG. 2 including a rectangular panel sheet 20 of sheet 
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metal or metal plate having angles 22 secured along the 
length of the parallel vertical sheet edges. In the illus 
trated embodiment, the angles 22 are standard structural 
steel angles of the unequal leg type, having a short leg 
24 and a long leg 26. Although the equal leg type angles 
could also be used, the unequal leg angles are lighter and 
are particularly suited for the present bin corner con 
struction as will be apparent from the following descrip 
tion of the bin assembly. 
The panel sheet edges are secured such as by contin 

uous Welding to the longitudinal center line of the outer 
faces 28 of the long angle legs 26, so that the short angle 
legs 24 are parallel to and extend away from the panel 
sheets 20. The angles of each panel are arranged in 
opposed relation with the outer faces 30 of the short legs 
24 facing in opposite directions. The opposed relationship 
of the angles is necessary to permit the proper assembly 
of the panels, and the relationship must be the same for 
each panel. The panels being reversible, it can be under 
stood that there is no inside, outside, front or back face 
of the panels, this feature being advantageous in permit 
ting expansion of the bins without altering existing bin 
walls. 
The short angle legs 24 are provided with a row of 

aligned spaced holes 32, and the outer end of the long 
angle legs 26 includes an aligned row of identically 
spaced, larger holes 34 to accommodate the connecting 
bolts as described below. As shown in FIG. 5, nuts 35 
concentric with the holes 32 are welded to the inner faces 
of the short angle legs. 

Horizontal buckstays 36 are secured in spaced relation 
to the panel sheets, extending across the full width there 
of. The buckstays include, as shown most clearly in FIGS. 
1 and 6, opposed hollow box-like structures on each face 
of the panel sheet, each such structure being formed of 
sheet metal or metal plate and including an inclined por 
tion 38 extending downwardly from a welded ‘joint 40 
with the panel sheet, :a vertical portion 42, and a hori 
zontal portion 44 which is secured to the panel sheet at 
the welded joint 46. The ends of the buckstays are pref 
erably welded to the angles 22 such as shown at 48 in 
FIG. 5 to provide the maximum structural strength. 
The assembly of the prefabricated panels constitutes 

simply the positioning of the panels 18 on the frame 12 
to form modular bin units or compartments, the angles 
22 of the panels intercoacting to form tubular columns 
49 as shown most clearly in FIG. 5. Bolts 50‘ are inserted 
into the aligned holes 32 and 34 of the overlapping panel 
angles, and the bolts are threaded into the nuts 35. The 
resulting tubular column not only provides a simple, 
strong corner arrangement, but also provides a smooth 
interior bin corner, allowing dry materials to pass in an 
unimpeded manner along the bin walls. The inclined por 
tions 38 of the buckstays similarly prevent the accumu 
lation of material on the buckstays, and since the buck 
stays join with vertical faces of the corner angleo, there 
are no horizontal or nearly horizontal material-retaining 
shelves or pockets. The high strength of the tubular col 
umns permits the supporting of heavy machinery and 
other superstructures on top of the bin assembly without 
additional supporting columns. 
As shown particularly in FIGS. 1 and 3, bin corner 

columns other than theinterior corner columns 49 are 
formed by bolting ?ller angles 52 in place of the panel 
angles to complete the tubular ‘columns. The side col 
umns 54 and corner columns 56 are thus of the same 
rigid tubular construction as the interior columns 49. 
Since the ?ller angles 52 may be readily unbolted and 
removed, it is apparent that additional bin units may 
be added as desired. The interior and exterior of the 
bin panels being identical, alterations to the existing bin. 
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walls are unnecessary for the addition ofsuch further 
units. 
The bolted corner construction similarly permits rela 

tively simple removal of various bin units should the 
required capacity be reduced, and in fact the entire bin 
assembly may be ‘disassembled and moved to a new loca 
tion should circumstances so require. Changes in ca 
pacity or location of bin assemblies such as may be 
easily accomplished with the present construction are 
usually not feasible or convenient with conventional bin 
constructions. 
The prefabricated panels due to the welded angles and 

b-uckstays are exceptionally rigid and it is anticipated 
that panel heights up to 40 feet may be feasible, with 
higher bin units being formed by the end-.to-end ?eld 
welding and bolting of suitably sized panels. 

While the invention has been presented in the setting 
of a bin assembly, it can be understood that the struc 
tural corner arrangement described and claimed may 
suitably be employed for a variety of other ‘uses includ 
ing various types of building construction. 

Manifestly, changes in details of construction can be 
effected by those skilled in the art Without departing 
from the spirit and the scope of the invention as de?ned 
in and limited solely by the appended claims. 

I claim: 
1. A bin assembly comprising a frame, and a plurality 

of modular bin units supported by said frame, the walls 
of said bin units comprising a plurality of interchange 
able, bolted panels, each said panel comprising a rec 
tangular panel sheet, an angle secured to each of a pair 
of opposed edges of said sheet ‘and extending along the 
length of said edges, one leg of said angle being disposed 
normal to the said panel sheet and the other leg being 
disposed parallel to and extending away from said panel 
sheet, each said angle including spaced holes in each 
leg thereof to permit bolted connection of ‘adjoining 
panels to form corner columns. 
' 2. A bin assembly comprising a frame, and a plurality 
of modular bin units supported by said frame, the walls 
of said bin units comprising a plurality of interchange 
able, bolted panels, each said panel comprising a rec 
tangular panel sheet, an'angle secured to each of a pair 
of opposed edges of said sheet and extending along the 
length of said edges, one leg of said angle being disposed 
normal to the said panel sheet and the other leg being 
disposed parallel to and extending away from said panel 
sheet, said angles being in an opposed relationship with 
the correspond-ing faces of the extending legs facing in 
opposite directions, each said angle including spaced 
holes in each leg thereof to permit bolted connection of 
adjoining panels to form corner columns, and a plurality 
of spaced 'buckstays secured to said panel sheet extend 
ing between and substantially perpendicular to said 

7 angles. 

3. A storage bin assembly comprising a frame, and 
a plurality of modular bin units supported by said frame, 
the vertical walls of said bin units comprising a plurality 
of interchangeable, bolted panels, each said panel com 
prising a rectangular panel sheet, an angle secured to 
each of a pair of opposed edges of said sheet and ex 
tending along the length of said edges, one leg of said 
angle being disposed normal to the said panel sheet and 
the other leg being disposed parallel to and extending away 
from said panel sheet, said angles being in opposed ‘rela 
tion with the corresponding faces of the extending legs 
facing in opposite directions, each angle being joined to 
a respective sheet edge along substantially the center line 
of the outer face of the normal leg thereof, a plurality of 
aligned, spaced holes in each leg of said angles adapted 
to permit the bolted attachment of adjacent panel angles, 
the connected angles of adjoining panels forming cor 
ner columns, and a plurality of spaced, horizontal buck 
stays secured to said panel sheet extending between and 
joined to said angles. 
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4. A storage bin assembly as claimed in claim 3 where 

in said buckstays are secured to said panel sheet on both 
sides of said sheet in opposed relation and wherein said 
buckstays are characterized by an inclined upper portion 
which permits the free ?ow of .dry mate-rials along the 
bin walls. 

5. A storage bin assembly as claimed in claim 4 where 
in the ends of said inclined portions of said buckstays 
intersect with and are secured to the vertical faces of 
said angles. 

6. A prefabricated panel comprising a rectangular 
panel sheet, an angle secured to each of a pair of op 
posed edges of said sheet and’ extending along the length 
of said edges, one leg of said angle being disposed nor 
mal to the said panel sheet and the other leg being 
disposed parallel to and extending away from said panel 
sheet, said angles including spaced holes along each leg 
thereof to permit bolted connection of a plurality of 
said panels to form a structural column. 

7. A prefabricated panel comprising a rectangular 
panel sheet, an angle secured to each of a pair of opposed 
edges of said sheet and extending along the length of 
said edges, one leg of said angle being disposed normal 
to the said panel sheet and the other leg being disposed 
parallel to and extending away from said panel sheet, a 
plurality of spaced buckstays secured to said panel sheet 
extending between and substantially perpendicular to said 
angles, and a plurality of aligned, spaced holes in each 
leg of said angles adapted to permit the bolted attachment 
of adjacent panel angles to form corner columns. 

8. A prefabricated panel comprising a rectangular 
panel sheet, an angle secured to each of a pair of op 
posed edges of said sheet and extending along the length 
of said edges, one leg of said angle being disposed nor 
mal to the said panel sheet and the other leg being dis 
posed parallel to and extending away from said panel 
sheet, said angles being in an opposed relationship with 
the corresponding faces of the extending legs facing in 
opposite directions, said panel having spaced holes in 
each angle leg to permit bolted attachment of adjacent 
panel angles to form corner columns. 

9. A prefabricated panel for a bin assembly compris 
ing a rectangular ‘panel sheet, angles secured to a pair 
of opposed edges of said sheet and extending along the 
length of said edges, a ?rst leg of each of said angles 
extending away from and parallel to said panel sheet, 
each angle being joined to the respective sheet edge along 
the longitudinal center line of the outer face of a second 
leg thereof, said panel having spaced holes in each angle 
leg to permit bolted attachment of adjacent panel angles 
to form corner columns. 

10. A prefabricated panel for a bolted bin assembly 
comprising a rectangular panel sheet, angles secured to 
a ‘pair of opposed edges of said sheet and extending along 
the length of said edges, a ?rst leg of each of said angles 
extending away from and parallel to said panel sheet, 
each angle being joined to the respective sheet edge along 
the longitudinal center line of the outer face of a second 
leg thereof, a plurality of spaced buckstays secured to 
said panel sheet extending between and substantially per 
pendicular to said angles, and a plurality of aligned, 
spaced holes in each leg of said angles adapted to permit 
the bolted attachment of adjacent panel angles to form 
corner columns. 

11. A prefabricated panel for a bolted bin assembly 
comprising a rectangular panel sheet, angles secured to 
a pair of opposed edges of said sheet and extending along 
the length of said edges, a first leg of each of said angles 
extending away from and parallel to said panel sheet, 
each angle being joined to the respective sheet edge 
along the outer face of the second leg thereof, said 
angles being in an opposed relationship with the corre 
sponding faces of the extending legs facing in opposite di 
rections, a plurality of spaced buckstays secured to said 
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panel sheet extending between and substantially per 
pendicular to said angles, said buckstays ‘being mounted 
on both sides of said panel sheet in opposed relation 
with the ends thereof being secured to the outer face of 
the second legs of each of said angles, a plurality of 
aligned, spaced holes in each leg of said angles adapted 
to permit the bolted attachment of adjacent panel angles 
in a bin assembly to form corner columns. 

12. A prefabricated panel as claimed in claim 11 in 
cluding a plurality of nuts secured to the interior faces 
of said angles aligned with said spaced holes to facilitate 
the bolted assembly of said panel with similar panels. 

13. A tubular quadrilateral column comprising four 
intercoacting angles, one leg of each angle de?ning a 
quadrilateral face of the column, the outer leg thereof 
inwardly overlapping the face-de?ning leg of an adjacent 
angle, and means for securing said overlapping legs. 

14. A column as claimed in claim 13, wherein said 
means comprises spaced, aligned holes in said overlap 
ping legs, nuts secured to the inner face of the inwardly 
overlapping legs aligned with the holes in said legs, and 
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bolts extending through said holes threadedly engaging 
said nuts. 

15. A tubular quadrilateral bin corner column for 
joining a plurality of bin panel sheets comprising four 
intercoacting angles, a ?rst leg of each angle defining a 
quadrilateral face of the column, the second leg thereof 
inwardly overlapping the face-de?ning leg of an adjacent 
angle, each said panel sheet being joined along an edge 
thereof to the ?rst leg of one of said angles, and means 
for securing said overlapping legs. 
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