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This invention relates to hoppers for stor-
ing bins.

When delivering material stored in bins
having ordinary hoppers or spouts, the cen-
ter and upper portions of the material in the
bins passes out before certain of the lower
portions are delivered. = Consequently, when
bins are continually replenished and ratrely
emptied, certain of the grain will remain
in the bins for long periods 6f time.

Therefore, the principal object of this in-
vention is to provide for storing bins, a hop-
per designed to deliver from a storing bin,
a stream of divided material, the particles
of material being distributed uniformly
throughout the cross sectional area of such
stream, thereby causing such material to
leave the bins 1n substantially the order in
which the particles were received.

To more specifically state the object, the
grain first received by a bin will be first
delivered therefrom and the grain last re-
ceived will be last delivered by reason of
the peculiar manner in which the hopper,
hereinafter described, operates.

A further object is to provide a spout for
feeding grain into a storing bin and adapted
to spread the grain in a uniform stream
throughout the cross sectional area, thereby
to arrange the supply of grain with a substan-
tially level surface. In so distributing the
supply, accomplishment of the object -first
mentioned is facilitated.

Before passing on to the description of
this invention, it may be well to mention
that the first and second objects can be ac-
complished by identically the same device.
One object being accomplished by reversing
the operation of the device from that by
which the other object is accomplished.

In the drawings: :

Fig. 1 is a fragmentary sectional eleva-
tion of a storing bin showing in section the
hopper as applied thereto for delivering to
and from the bin a quantity of grain,

Tig. 2 is a horizontal sectional view taken
on the line 2—2 of Fig. 1.

Fig. 3 is a horizontal sectional view simi-
lar to Fig. 2 showing a slightly modified
form of bin and hopper. _

Like parts are identified by the same refer-

. ence characters throughout the several views.

&85

In applying a hopper of the design herein
disclosed to the bin 1, it is important that
such hopper be used for delivering material

Serial No. 62,738,

from such bin for the reason that grain will
be delivered. simultaneously from all por-
tions of the bin and substantially in the ox-
der in which it is received by the bin. It is,
however, optional with the individual as to
the use of such hopper as a spout for deliv-
ering such material to the bin.

The hopper H and spout 8 shown in Fig.
1 are identical in construction, sach compris-
ing a plurality of frusto-conical bell por-
tions 2, 3, 4 and 5, each portion having in-
tegral tubular sections 6, 7, 8 and 9, respec-
tively. Each of the bell portions are sub-
stantially concentric and spaced apart to
provide annular openings “communicating
with the space in the bin. Each of the tubu-
lar portions are substantially concentric and
spaced apart to provide annular openings
each communicating with corresponding an-
nular openings between the bell portions, the
tubes 7, 8 and 9 terminating at their outer
ends in a plane passing through the in-
tegral connection of bell portion 2 and
tube 6. :

In applying this invention as a hopper or

spout to storing bins, it has been found that -

certain mathematical proportions should be
maintained in order that the stream of grain

-delivered to or from bins should be unitorm

throughout the cross sectional area of such
bins. To illustrate: the cross sectional avea
A of the bin 1 shall be in proportion to the
cross sectional area of the opening B between
bells 2 and 8 as the cross sectional area C of
the space in tube 6 is to the cross sectional
area of the opening D between tubes 6 and 7.
To further illustrate, area A is to area E as
area C is to area F.

When a hopper of the type disclosed here-
in is used as'a spout to deliver grain to a
storing bin and the proportions indicated are
maintained, such grain will be spread in the
bin to form a substantially horizontal sur-
face on such grain. When the hopper is
used to deliver grain from the bin and the
proportions are substantially as indicated
above, grain adjacent the walls of the bin
will be fed therefrom at a rate substantially
equal to the rate at which grain at the center
of the bin will be fed and consequently all
of the grain will be removed from the bin
regardless of whether or not such grain is
continually replenished. :

A hopper constructed as indicated in Fig.
8 will operate in substantially the same man-
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ner as the hopper shown in Fig. 2. In other
words, the geometrical shape of a storage
bin and hopper does not alter the manner

in which the hopper operates, provided the’

proportions of the hopper are maintained as
has previously been noted:

From the foregoing description, it is evi-
dent that the invention disclosed herein may
be alternatively used as a spout for deliver-
ing grain to a storage bin or as a hopper for
delivering grain from a storage bin; that
when the invention is used as a spout, the
grain ‘is uniformly spread throughout the
crogs sectional avea of the bin; and that
when the invention is used as a hopper, the
grain is simultaneously taken from all parts
of the bin, thus preventing any of the grain
from remaining in the bin when the supply
ig being continually replaced.

T claim:

1. The combination with a bin for storing
grain, of a hopper, said hopper comprising
a plurality of concentric hopper portions
each spaced from adjacent portions to pro-
vide annular openings through which grain
may pass. '

9. The combination with 2 bin for storing
grain, of a hopper for said bin, said hopper
comprising a plurality of frusto-conical bell-
shaped portions and a plurality of tubular
portions each associated with a bell portion,
each of said bell portions and tubular por-
tions being spaced from like portions to pro-
vide a plurality of annular openings through
which grain may pass.

3. The combination with a bin for stor-
ing grain, of a spout adapted to deliver grain
uniformly and simultaneously to all parts of
said bin, and a hopper adapted to deliver
simultaneously from all parts of said bin
adjacent said hopper, grain stored therein,
sald spout and hopper each comprising a
plurality of concentric hopper portions each
spaced from adjacent portions to provide an-
nular openings through which grain may
pass.

4, The combination with a bin for stor-
ing grain, of a spout adapted to deliver
grain uniformly and simultaneously to all
parts of said bin, and a hopper adapted to
deliver simultaneously from all parts of said
hin adjacent said hopper, grain stored
therein, s2id spout and hopper each compris-
ing a plurality of frusto-conical bell-shaped
portions and a plurality of tubular portions

ach nassceiated with a bell portion, each of
2id bell portions and tubular pertions being
1 from like portions to provide a plu-

ed
v of annular openings through which
grain may pass.

5. In a device of the character described,
the combination with a plurality of concen-
- frusto-conical bell-shaped scetions
spaced apart to provide annular openings, of
a phality of concentric tubular portions
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spaced apart to provide annular openings,
each of said tubular sections comprising =z
continuation of a bell-shaped section.

6. In a device of the character described,
the combination with a plurality of concen-
tric = frusto-conical bell-shaped  sections
spaced apart to provide annular openings, of
a plurality of concentric tubular portions
spaced apart to provide annular openings,
each of said tubular sections comprising a
continuation of a bell-shaped section, the

annular openings between adjacent tubular

portions being relatively smaller than the
annular openings between said bell-shaped
gections. :

7. The combination with a storing bin, of
a spout for delivering grain to said bin, and
a hopper for delivering grain from said
storing bin, said spout and hopper each com-
prising an outer frusto-conical bell-shaped
section and- an outer tubular portion con-

nected with said bell-shaped section, a plu-

rality of inner frusto-conical bell-shaped
sections concentric with said outer section,
each of said sections being spaced apart to
provide a plurality of annular openings com-
municating with said bin, and a plurality of
inner tubular poftions each connected with
an inner bell-shaped section and concentric
with said outer tubular portion, each of
said tubular portions being spaced apart to
provide openings having a relatively smaller
area than corresponding openings between
said bell-shaped sections and the inner tubu-
lar portions terminating adjacent the plane
of connection of said outer bell-shaped sec-
tion and tubular portion, the cross sectional
area of the bin space being substantially in
proportion to the cross sectional area of
either of the annular openings between said
bell-shaped sections as the cross sectional
area of the space in the outer tubular portion
is to the cross sectional area of a correspond-
ing annular opening between said tubular
porticn.

8. The combination with a storing bin, of
a hopper for delivering grain from said
storing bin, said hopper comprising an outer
frusto-conical bell-shaped section and an
outer tubular portion connected with said
bell-shaped section, a plurality of inner
frusto-conical bell-shaped sections concentric
with said outer section, each of said sections
being spaced apart to provide a plurality of
annular openings communicating with said
bin, and a plurality of inner tubular por-
tions each connected with axn inmner bell-
shaped section and concentric with said outer
tubular portion, each of said tubular por-
tions being spaced apart to provide open-
ings having a relatively smaller area than
corresponding openings between said bell-
shaped sections and the inner tubular por-
tions terminating adjacent the plané of con-
nection of said outer bell-shaped . section
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and tubular portion, the cross sectional area
of the bin space being substantially in pro-
portion to the cross sectional area of either
of the annular openings between said bell-
shaped sections as the cross sectional area
of the space in the outer tubular portion is
to the cross sectional area of a corresponding
annuiar opening between said tubular por-
tions. ’

9. The combination with a storing bin, of
a hopper for delivering grain from said
storing bin, said-hopper comprising an outer
frusto-conical bell-shaped section and an

outer tubular portion connected with said

bell-shaped section, a plurality of inner
frusto-conical bell-shaped sections substan-
itally concentric with said outer section, each
of said sections being spaced apart to provide
a piurality of annular openings communicat-
ing with said bin, and a plurality of inner
tubular portions each connected with an in-
ner bell-shaped section and substantially con-
centric with said outer tubular portion, each

- of said tubular portions being spaced apart
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to provide openings having a relatively
smaller area than corresponding orpenings
between said bell-shaped sections, the cross
sectional area of the bin space being substan-
tially in proportion to the cross sectional area
of either of the annular openings between
said bell-shaped sections as the cross sectional
area of the space in the outer tubular portion
1s to the cross sectional area of a correspond-
ing annular opening between said tubular
portions, i '

10. The combination with a storing bin, of
a spout for delivering grain to said bin, and
a hopper for delivering grain from said stor-
ing bin, said spout and hopper each com-
prising an outer frusto-conical bell-shaped
section and an outer tubular portion con-
nected with said bell-shaped section, a plu-
rality of inner frusto-conical bell-shaped
sections substantizlly concentric with said
outer section, each of said sections being
spaced apart to provide a plurality of annu-
lar openings communicating with said bin,
and a plurality of inner tubular portions
each connected with an inner bell-shaped sec-
tion and substantially concentric with said
outer tubular portion, each of said tubular
portions -being spaced apart to provide
operings having a relatively smaller area
than corresponding openings between ‘said
bell-shaped sections, the cross sectional area
of the bin space being substantially in pro-
portion to the cross sectional area of either
of the annular openings between said bell
shaped sections as the cross sectional area
of the space in the outer tubular portion is
to the cross sectional area of a corresponding
annular opening between said tubular por-
tions.

11. A hopper for storing bins, said hop-
per comprising a plurality of concentric por-

8

tions each spaced from adjacent portions,
adjacent portions of said hopper providing
at one end of said hopper an annular open-
ing and at the other end of said hopper a
relatively smaller annular opening commu-
nicating with the first mentioned opening.
12. The combination with a storing bin,
of a hopper for said bin, said hopper com:-

- prising a plurality of concentric portions to

provide a plurality of annular openings
communicating with said bin and a plurality
of relatively smaller annular openings, each
of said smaller openings communicating
with a corresponding first mentioned open-
ing.

13. The combination with a storing bin,
of a hopper for delivering grain from said
storing bin and comprising a plurality of
concentric portions each spaced from adja-
cent portions to provide at one end of said
hopper a plurality of annular openings and
at the other end of said hopper a plurality
of relatively smaller annular openings each
communicating with a corresponding first
mentioned opening, the cross sectional area
of the bin space being substantially in pro-
portion to the cross sectional arvea of either
of the first mentioned annular openings as
the cross sectional area of the delivery end
of said hopper is to the cross sectional ares
of a smaller opening corresponding to the
first mentioned annular opening,

14. The combination with a storing bin, of
a spout for delivering grain to said bin, and
a hopper for delivering grain from said stor-
ing bin, said spout and hopper each compris-
ing a plurality of concentric portions each
spaced from adjacent portions to provide at
one end of said hopper a plurality of annu-
lar openings and at the other end of said
Lopper a plurality of relatively smaller an-
nular openings each communicating with a
corresponding first mentioned opening, the
cross sectional area of the bin space being
substantially in proportion to the cross sec-
tional area of either of the first mentioned

annular openings as the cross sectional ares

of the smaller end of said spout or hopper
Is to_the cross sectional ares of a smaller
opening corresponding to the first mentioned
annular opening,

15. A hopper for storing bins and com-
prising relatively large and small ends, the
relatively large end being provided with a
plurality of openings and the relatively
small end being provided with a plurality
of relatively smaller openings each commu-
nicating with one of the first mentioned
openings, the cross sectional area of the large
end being substantially in proportion-to the
cross sectional area of either of the openings
therein as the cross sectional area of the
smaller end is to the cross sectional area of
the smaller openings thereix.
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