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APPARATUSES AND METHODS FOR BULK 
DISPENSING 

RELATED APPLICATIONS 

This application is a continuation-in-part patent applica 
tion Which claims the bene?t of the ?ling date of US. patent 
application Ser. No. 11/332,963, ?led Jan. 17,2006 now US. 
Pat. No. 7,640,075 that claims the bene?t of US. Provisional 
PatentApplication Ser. No. 60/696,086, ?led Jul. 2, 2005; the 
disclosure of both applications being incorporated herein by 
reference in its entirety. 

TECHNICAL FIELD 

The present subject matter relates generally to hoppers use 
to supply products in bulk to a product user. In particular, the 
present subject matter relates to apparatuses and methods that 
facilitate dispensing of bulk product from a hopper. 

BACKGROUND 

Current systems for distribution of products to end-users 
typically require dealers and distributors to hand deliver the 
products to the end-user or use a vending machine, Where 
end-users select the product previously loaded into the vend 
ing machine. For delivery directly by a dealer, distributor, or 
other transferring entity (dealer), end-users must typically 
take possession of products during the hours that the dealer is 
open for business. Distribution of bulk and packaged products 
is done manually. By Way of example, for bulk plant seed, a 
dealer Will typically transfer the seed from the dealer’s stor 
age container into a groWer’s container, such as a truck box, 
seed Wagon or seed tender unit. Alternatively, the dealer may 
transfer its storage container containing the product directly 
to the groWer. The groWer then transports the product in the 
storage container to its end use. AlloWing the end-user or 
groWer to carry aWay the storage containers requires that the 
dealer stock a large number of often very expensive storage 
containers. The groWers often keep the containers until after 
the planting season, making them unavailable for further use 
by the dealer that season. 

To best serve its end-users, dealers Will typically pay Work 
ers signi?cant overtime to keep a facility open and to deliver 
products to the end-users before and after hours. This is 
especially true for dealers of agricultural products. 
A particular storage container used in numerous industries 

is referred to as a “hopper.” A hopper is a funnel-shaped 
container in Which materials, including such things as seed, 
grain, coal, or fuel are stored in readiness for dispensation. 
Freight trucks and trains often store, transport and dispense 
materials using hoppers. Hopper dispensing doors or gates 
are typically ?at and are located at the bottom end of the 
funnel-shaped hopper. A recurring problem that occurs dur 
ing dispensation is the crusting or bridging of the stored 
materials at the bottom of the hopper due to gravity compac 
tion of the stored materials. Typical unblocking solutions 
involve the use of poles, hammers, and other similar tools to 
manually stir or otherWise break up the blockage. These 
methods take time and can cause injury to the person trying to 
unblock the material and can cause harm to the hopper itself. 

To date, there is no apparatus and method that provides for 
receiving orders for products and subsequently providing an 
automatic, all-time delivery of the products to the end-user at 
a remote site. There is also no method or apparatus for auto 
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2 
matically dislodging stored material that has compacted and 
lodged itself at the bottom opening of the hopper. 

SUMMARY 

The present disclosure provides apparatuses and methods 
for facilitating bulk dispensing from a hopper. An object of 
the present disclosure is to provide apparatuses and methods 
that can dislodge material Within a hopper to facilitate bulk 
dispensing. 

For example, in one aspect of the present subject matter, a 
hopper door is provided that can include a frame and a slide 
gate disposed Within the frame that is retractable betWeen an 
open position and a closed position. A set of ?ngers can be 
provided that project from the slide gate to dislodge material 
proximate to the hopper door. In some embodiments, the 
hopper door can be located beneath a hopper structure having 
a product storage receptacle. Also, the slide gate can include 
a doWnWardly sloped portion angled from a horiZontal posi 
tion of the frame. The set of ?ngers can project upWard above 
the frame. Further, in some embodiments, the set of ?ngers 
can contact a side Wall of the hopper structure When the slide 
gate is in the closed position. In other embodiments, the set of 
?ngers can reside adjacent a side Wall of the hopper structure 
When the slide gate is in the closed position. In some embodi 
ments, one or more ports can be positioned in the hopper 
structure to inject ?uid into the hopper structure. In some 
embodiments, one or more ports can be positioned in the slide 
gate to supply ?uid into the hopper structure. Further, one or 
more noZZles can be suspended Within the hopper structure 
With the one or more noZZles con?gured to supply ?uid into 
the hopper structure. 

In another aspect of the present subject matter, a hopper is 
provided that includes hopper Walls that form a product stor 
age receptacle and a hopper door. The hopper door can 
include a frame and a slide gate disposed Within the frame that 
is retractable betWeen an open position and a closed position. 
The hopper door can also include a set of ?ngers projecting 
from the slide gate to dislodge material proximate to the 
hopper door. A port can be provided through at least one of the 
?ngers of the set of ?ngers With the port con?gured to inject 
a ?uid into the hopper to further dislodge material Within the 
hopper. In some embodiments, each ?nger of the set of ?ngers 
can include a port con?gured to inject a ?uid into the hopper. 
In some embodiments, the ports can comprise a noZZle. In 
other embodiments, the ports can be formed by a passage 
drilled through the respective ?nger. A ?uid supply system 
can be provided that is con?gured to supply ?uid to the ports 
by ?uid lines to supply ?uid into the hopper. In some embodi 
ments, one or more ports can be positioned in the hopper Walls 
to inject ?uid into the hopper. In some embodiments, one or 
more ports can be positioned in the slide gate to supply ?uid 
into the hopper. Further, one or more noZZles can be sus 
pended Within the hopper betWeen the hopper Walls With the 
one or more noZZles con?gured to inject ?uid into the hopper 
to dislodge material Within the hopper. In some embodiments, 
the ports, including ports formed by noZZles, can be con?g 
ured to supply a solid material With the ?uid into the hopper. 

In another aspect of the present subject matter, a hopper is 
provided that includes hopper Walls that form a product stor 
age receptacle With the hopper Walls converging toWard a 
dispensing opening. The hopper also includes a hopper door 
for covering the dispensing opening. The hopper door can 
include a frame and a slide gate disposed Within the frame 
With the slide gate being retractable betWeen an open position 
and a closed position. The hopper door can also include a set 
of ?ngers projecting from the slide gate to dislodge material 
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proximate to the hopper door. The hopper can include ?uid 
ports positioned through each ?nger of the set of ?ngers, one 
or more ?uid ports positioned through the hopper Walls, and 
one or more ports positioned in the slide gate. Each of the 
ports can be con?gured to inject a ?uid into the hopper. A ?uid 
supply system can be provided that is con?gured to supply 
?uid to the ?uid ports by ?uid lines to supply ?uid into the 
hopper. In some embodiments, one or more noZZles can be 
suspended Within the hopper betWeen the hopper Walls With 
the one or more noZZles con?gured to inject ?uid into the 
hopper to dislodge material Within the hopper. In some 
embodiments, the ports, including ports formed by noZZles, 
can be con?gured to supply a solid material With the ?uid into 
the hopper. 

In a further aspect of the present subject matter, a method of 
supplying material through a hopper is provided. The method 
includes providing a hopper that comprises hopper Walls that 
form a product storage receptacle and a hopper door. The 
hopper door can have a frame, a slide gate disposed Within the 
frame that is retractable betWeen an open position and a 
closed position, and a set of ?ngers projecting from the slide 
gate. The hopper door can further have a port through at least 
one of the ?ngers of the set of ?ngers. The method also 
includes opening the slide gate of the hopper door such that 
the ?ngers dislodge material Within the hopper proximate to 
the hopper door. The method further includes injecting ?uid 
through the port in the at least one ?nger into the hopper to 
dislodge material Within the hopper. 

In some embodiments, each ?nger of the set of ?ngers of 
the slide gate includes a port such that the method can further 
include injecting ?uid through each port in the ?ngers into the 
hopper to dislodge material Within the hopper above the ?n 
gers. In some embodiments, the hopper includes one or more 
ports positioned in the hopper Walls such that the method can 
further include injecting ?uid through the one or more ports 
positioned in the hopper Walls to dislodge material Within the 
hopper. In some embodiments, the hopper includes one or 
more ports positioned in the slide gate such that the method 
can further include injecting ?uid through the one or more 
ports positioned in the slide gate to dislodge material Within 
the hopper. In some embodiments, the hopper includes one or 
more noZZles suspended in the hopper betWeen the hopper 
Walls such that the method can further include injecting ?uid 
through the noZZles suspended in the hopper to dislodge 
material Within the hopper. In some embodiments, the 
method can include injecting solid material With the ?uid 
through the ports to facilitate the dislodging of the material 
Within the hopper. 

The hopper apparatus of the disclosure thus includes a 
hopper and hopper gate also referred to herein as a “slide 
gate.” The slide gate, upon sliding to its open position, simul 
taneously dislodges crusted, bridged, or otherWise blocked 
material, alloWing such material to freely exit the hopper. 
An object of the presently disclosure having been stated 

hereinabove, and Which is achieved in Whole or in part by the 
presently disclosed subject matter, other objects Will become 
evident as the description proceeds When taken in connection 
With the accompanying draWings as best described hereinbe 
loW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A full and enabling disclosure of the present subject matter 
including the best mode thereof to one of ordinary skill in the 
art is set forth more particularly in the remainder of the 
speci?cation, including reference to the accompanying ?g 
ures. 
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4 
FIG. 1 illustrates an embodiment of an apparatus suitable 

to facilitate dispensing of products, according to embodi 
ments of the present disclosure. 

FIG. 2 illustrates an embodiment of a product package 
support base Within a storage receptacle of the product dis 
pensing apparatus. 

FIG. 3 illustrates an embodiment of a removable ?oor 
positioned Within a storage receptacle of the product dispens 
ing apparatus. 

FIG. 4 illustrates an embodiment of a product container for 
placement Within a storage receptacle of the product dispens 
ing apparatus. 

FIGS. 5A and 5B illustrate embodiments of a cable and 
pulley device for alloWing exit of product from a storage 
receptacle of the product dispensing apparatus. 

FIG. 6 illustrates an embodiment of a hopper slide gate 
through Which product exits onto a horiZontal conveyor of the 
product dispensing apparatus. 

FIG. 7 illustrate an embodiment of an end of the apparatus 
With Which a vertical conveyor is associated for dispersal of 
product. 

FIG. 8 illustrates a prior art example of a current hopper 
slide gate closure mechanism. 

FIGS. 9A and 9B illustrate embodiments of a closed and an 
open hopper slide gate, respectively, With ?ngers, according 
to the present disclosure. 

FIG. 10 illustrates an embodiment of a hopper slide gate 
With alternative ?nger con?gurations. 

FIGS. 11A-11D illustrate embodiments of a hopper slide 
gate including top and side cross-sectional vieWs taken along 
cut-lines 11A-11A and 11B-11B in FIGS. 9A and 9B. 

FIG. 12 illustrates an embodiment of a product de?ector 
onto Which product is loaded Within a storage receptacle of 
the product dispensing apparatus. 

FIGS. 13A and 13B illustrate perspective vieWs of an 
embodiment of hopper slide gate in a closed and an open, 
respectively, With ?ngers and ?uid ports for introducing ?uid 
into a hopper, according to the present disclosure. 

FIGS. 14A and 14B illustrate schematic side cross-sec 
tional vieWs of a different embodiment of a hopper slide gate 
as if taken along cut-lines 14A-14A and 14B-14B in FIGS. 
13A and 13B shoWing another embodiment of ?uid ports 
according to the present disclosure. 

DETAILED DESCRIPTION 

Reference Will noW be made in detail to the description of 
the present subject matter, one or more examples of Which are 
shoWn in the ?gures. Each example is provided to explain the 
subject matter and not as a limitation. In fact, features illus 
trated or described as part of one embodiment can be used in 
another embodiment to yield still a further embodiment. It is 
intended that the present subject matter cover such modi?ca 
tions and variations. 

In the Figures, the ?rst digit of a reference number refers to 
the Figure in Which it is used, While the remaining tWo digits 
of the reference number refer to the same or equivalent parts 
of embodiment(s) of the present disclosure used throughout 
the several ?gures of the draWings. The scaling of the ?gures 
does not represent precise dimensions of the various elements 
illustrated therein. 
The present disclosure relates to apparatuses and methods 

for self-service, automatic distribution of bulk and package 
products. In the embodiments described herein, the products 
ordered, delivered and distributed according to the apparatus 
and method of the present disclosure are agricultural prod 
ucts, including bulk seed, seed pre-packaged in large contain 
















