
ABSTRACT 

A radial distribution system includes a base member for receiving product for 

distribution to a plurality of conveyors, a plurality of gate members radially-spaced arovmd 

the base member and configured to move between an open position and a closed position, 

and a vibration member configured to vibrate the base member. The vibration causes 

product received on the base member to move on the base member in a substantially 

circular manner. 

Fig. 3 
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We claim: 

1. A radial distribution system for accvimulating and distributing product, the 

system comprising: 

a basin comprising a base member and a side wall for receiving product for 

distribution to a plurality of conveyors, the side wall allowing product to accumulate 

within the basin; 

a plurality of gate members radially-spaced around the base member and 

configured to move between an open position and a closed position, the open position 

allowing accumulated product to be distributed from the base member; and 

a vibration member configured to vibrate the base member so that 

product received on the base member moves in a substantially circular manner around the 

base member. 

2. The system of claim 1, further comprising a product directing member, the 

product directing member being configured to receive product from above the base 

member and direct the product onto the base member. 

3. The system of claim 2, wherein the product directing member is 

substantially cone-shaped. 

4. The system of claim 2, wherein the product directing member has a 

plurality of segmented portions. 

5. The system of claim 1, fiirther comprising a feed member configured to 

deliver product onto the product directing member. 

6. The system of claim 5, wherein the feed member comprises one opening for 

delivering product onto the product directing member. 

7. The system of claim 5, wherein the feed member comprises more than one 

opening for delivering product onto the product directing member. 
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8. The system of claim 5, wherein the feed member is movable. 

9. The system of claim 1, wherein the base member is substantially circular. 

10. The system of claim 1, wherein the base member comprises a plurality of 

facets. 

11. The system of claim 1, wherein each gate member is independently 

operable between the open and closed positions, irrespective of the position of the other 

gate members. 

12. The system of claim 1, wherein the plurality of conveyors are linear 

conveyors configured to transport product from the base member to a downstream 

packaging station, wherein each linear conveyor is adjacent a gate member. 

13. The system of claim 1, wherein the gate members are coupled to the base 

member. 

14. The system of claim 1, wherein the base member is sloped radially outward. 

15. The system of claim 1, wherein the product comprises potatoes. 

16. The system of claim 9, wherein the product comprises French fries. 

17. A method of distributing product comprising: 

providing a substantially circular basin that includes a base member and a 

side wall for receiving and accumulating product, a plurality of linear conveyors, and a 

plurality of gate members positioned between the base member and linear conveyors; 

delivering product onto the base member; 

accumulating product in the basin; 

vibrating the base member to cause the product to move in a substantially 

circular manner around the base member; and 
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opening one or more gate members to allow product accumulated in the 

basin to move from the base member to the one or more linear conveyors. 

18. The method of claim 17, wherein the act of delivering product onto the base 

member comprises: 

providing a feed member with one or more openings; and 

causing the product to move through the one or more openings to fall onto 

the base member. 

19. The method of claim 17, wherein the act of delivering product onto the base 

member comprises: 

providing a product directing member that is substantially cone shaped; and 

dropping product onto the product directing member. 

20. The method of claim 17, further comprising: 

vibrating one or more of the linear conveyors to transport product from the 

base member to a downstream packaging station. 

21. A radial distribution system for distributing product, the system comprising: 

a base member for receiving product for distribution to a plurality of 

conveyors; 

a plurality of stationary gate members radially-spaced around the base 

member and configured to move between an open position and a closed position; and 

an advancement member to move product in a substantially circular manner 

toward the gate members. 

22. The system of claim 21 wherein the base member remains relatively 

stationary and the advancement member moves product relative to the base member 

toward the gate members. 
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23. The system of claim 21 wherein the advancement member rotates the base 

member about a center axis to move product with the base member toward the gate 

members. 

Dated this 13*'' day of January, 2012 

Apama Kareer 

Of Obhan & Associates 

Agent for the Applicant 

Indian Patent Agent No: 1359 
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FIELD 

The disclosure of the application is directed to article distribution systems and 

methods of using the same. 

BACKGROUND 

Various articles or products are often fed into distribution systems to transport or 

move those articles or product to one or more downstream processing stations. For 

example, in the food packaging industry, frozen French fries can be fed into a distribution 

system that directs frozen French fries onto one or more conveyors for packaging at a 

downstream location. Typically, the frozen French fries are fed onto a linear conveyor that 

has a series of gates at various locations along the conveyor. Each gate leads to a 

downstream packaging station that sorts and weighs the French fries for packaging (e.g., 

bagging). As the French fries are transported down the conveyor, the leading French fries 

enter the first open gate that is encoimtered. After a certain amount of French fiies passes 

through the first gate, fewer French fiies enter that gate (i.e., the first gate can close or 

otherwise restrict entry) and the leading French fiies move fiuther down the conveyor until 

they reach another open gate. Product that reaches the end of the linear conveyor without 

entering into an open gate can be dropped onto several different linear conveyors to 

change the conveying direction of the product and return the product to the beginning of 

the linear conveyor. 

Linear distribution systems as described above, however, have a number of 

shortcomings. Because the gates are spread out along the length of the linear conveyor, 

the product is generally only fed to one gate at a time. This reduces the efficiency of the 

available downstream processing stations. Moreover, while product is being directed to a 

first gate, processing stations downstream of other gates shut down or enter a stand-by 

mode until the first open gates fill up with product. When these packaging stations come 

back online or re-start, they are more likely to jam or otherwise experience difficulties than 

those machines that are running more regularly. 

In addition, because the upstream gates are always fed with product first the 

processing stations associated with those gates tend to receive significantly more product 
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than the processing stations associated with gates further down the line. Thus, over time, 

the packaging stations receive unequal use and wear out at different rates. 

Another problem that linear distribution systems encounter is that product must 

often be redirected back to the beginning of the distribution system. When product reaches 

the end of the linear conveyor without being directed to a gate, the product is dropped onto 

the various return conveyors for reintroduction on the linear conveyor. These drops can 

result in unnecessary breakage or damage to the product. 

SUMMARY 

In a first embodiment, a radial distribution system is provided for distributing 

product. The system can include a base member for receiving product for distribution to a 

plurality of conveyors, a plurality of gate members radially-spaced around the base 

member and configured to move between an open position and a closed position, and a 

vibration member configured to vibrate the base member. The vibration of the base 

member causes product received on the base member to move on the base member in a 

substantially circular manner. Alternatively, the product may be advanced in a 

substantially circular manner toward a gate member by rotating the base member or 

otherwise causing the product to move circumferentially in a non-vibrating manner. 

In specific implementations, the system further includes a product directing 

member. The product directing member can be configured to receive product fi-om above 

the base member and direct the product onto the base member. The product directing 

member can be substantially cone-shaped and/or it can have a plurality of segmented 

portions. In other specific implementation, a feed member can be configured to deliver 

product onto the product directing member. The feed member can include one or more 

openings for delivering product onto the product directing member. The feed member can 

also be movable. 

In specific implementations, the base member can be substantially circular and/or it 

can include a plurality of facets. In other specific implementations, each gate member can 

be independently operable between the open and closed positions, irrespective- of the 
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position of the other gate members. If the base member is substantially circular, the gate 

members can have a curvature that conforms generally to the curvature of the base 

member. 

In specific implementations, the plurality of conveyors can be linear conveyors 

configured to transport product fi*om the base member to a downstream packaging station. 

Each linear conveyor can be adjacent a gate member, and oriented generally radially 

relative to the base member like spokes on a wheel. The gate members can be coupled to 

the base member or they can be separate from the base member. In some implementations, 

the base member can be sloped radially outward to facilitate movement of product to the 

gate members. 

In another embodiment, a method of distributing product is provided. The method 

can include providing a substantially circular base member for receiving product, a 

plurality of linear conveyors, and a plurality of gate members positioned between the base 

member and linear conveyors. Product is delivered onto the base member and the base 

member is vibrated to cause the product to move in a substantially circular manner around 

the base member. One or more gate members can be opened to allow product to move 

from the base member to the one or more linear conveyors. 

In specific implementations, the act of delivering product onto the base member 

can include providing a feed member with one or more openings and causing the product 

to move through the one or more openings to fall onto the base member. In other 

implementations, the act of delivering product onto the base member can include 

providing a product directing member that is substantially cone shaped and 

dropping product onto the product directing member. In other specific implementations, 

the method can fiirther include vibrating one or more of the linear conveyors to transport 

product from the base member to a downstream packaging station. 

The foregoing and other objects, features, and advantages of the embodiments 

disclosed herein will become more apparent from the following detailed description, which 

proceeds with reference to the accompanying figures. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a top perspective view of a distribution system for distributing 

product to one or more conveyors. 

FIG. 2 shows a side perspective view of the distribution system of FIG. 1. 

FIG. 3 shows another side perspective view of the distribution system of FIG. 1. 

FIG. 4 shows a schematic side view of a distribution system that has a vibratory 

mechanism. 

FIG. 5 shows a top view of a distribution system for distributing product to one or 

more conveyors. 

FIG. 6 shows a schematic cross-sectional side view of a base member and a gate 

member. 

FIG. 7 shows a schematic cross-sectional side view of a base member and a gate 

member. 

FIG. 8 shows a schematic cross-sectional side view of a base member and a gate 

member, with product held on the base member. 

FIG. 9 shows a schematic bottom view of a distribution system that has a vibratory 

mechanism. 

DETAILED DESCRIPTION 

The following description is exemplary in nature and is not intended to limit the 

scope, applicability, or configuration of the invention in any way. Various changes to the 

described embodiment may be made in the function and arrangement of the elements 

described herein without departing from the scope of the invention. 

As used in this application and in the claims, the singular forms "a," "an," and 

"the" include the plural forms unless the context clearly dictates otherwise. Additionally, 

the term "includes" means "comprises." Further, the terms "coupled" and "associated" 
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generally mean electrically, electromagnetically, and/or physically (e.g., mechanically or 

chemically) coupled or linked and does not exclude the presence of intermediate elements 

between the coupled or associated items absent specific contrary language. 

Although the operations of exemplary embodiments of the disclosed method may 

be described in a particular, sequential order for convenient presentation, it should be 

understood that disclosed embodiments can encompass an order of operations other than 

the particular, sequential order disclosed. For example, operations described sequentially 

may in some cases be rearranged or performed concurrently. Further, descriptions and 

disclosures provided in association with one particular embodiment are not limited to that 

embodiment, and may be applied to any embodiment disclosed. 

Moreover, for the sake of simplicity, the attached figures may not show the various 

ways (readily discemable, based on this disclosure, by one of ordinary skill in the art) in 

which the disclosed system, method, and apparatus can be used in combination v^th other 

systems, methods, and apparatuses. Additionally, the description sometimes uses terms 

such as "produce" and "provide" to describe the disclosed method. These terms are high-

level abstractions of the actual operations that can be performed. The actual operations 

that correspond to these terms can vary depending on the particular implementation and 

are, based on this disclosure, readily discernible by one of ordinary skill in the art. 

Distribution systems, such as those described below, are necessary to move product 

fi-om one location to another for processing. In order to increase efficiency, it is desirable 

to have a distribution system that is capable of sending product to multiple processing 

stations at the same time. Moreover, since individual processing stations occasionally 

must be shut down or otherwise rendered temporarily inoperable, it is also desirable to 

have a distribution system that can dynamically respond to such processing needs by 

redirecting product fi-om one processing station to another. The radial distribution systems 

described herein can permit product to be simultaneously directed to a plurality of 

processing stations or conveyors, and, if desired, can be usefiil to accimiulate product 

and/or redirect product from inactive processing stations. 
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FIG. 1 illustrates a radial distribution system 100 that has a base member 110. 

Base member 110 can be, for example, a substantially circular bed or basin configured to 

receive product for distribution to a downstream processing (e.g., packaging) station. Base 

member 110 can include a side wall 120 that substantially surroimds the base member 110 

to allow for product accumulation within the base member 110. The product that can be 

received in and distributed by the distribution system can be substantially any product that 

is suitable for distribution in the manner described herein. For example, the product can be 

a commercial commodity, such as a frozen French fries food product. 

A feed member 130 can be configured to feed product into the base member 110. 

As shown in FIG. 1, feed member 130 can be positioned over a center area or portion of 

the base member 110. Product can be delivered to feed member 130, which in turn, 

delivers product to the base member 110. The structure of feed member 130 can vary. For 

example, feed member 130 can be a stationary arm 140 with an opening 150 positioned 

over the base member 110. As product moves down stationary arm 140, the product drops 

through opening 150 onto the base member 110. Alternatively, feed member 130 can be 

moveable so that the location of opening 150 can vary, allowing the product to be 

delivered to different areas of base member 110. The number and location of openings 

150 on arm 140 can also vary. Thus, arm 140 can include multiple openings 150 that drop 

product onto different areas of the base member 110. In this manner, product can be 

distributed substantially uniformly over the surface of the base member 110. Of course, if 

desired, product could also be distributed in a non-uniform manner over surface of the base 

member 110. In one example, feed member 130 may be a vibratory (shaker) conveyor. 

A product directing member 160 can be positioned on or above base member 110. 

Product directing member 160 can be generally cone shaped as shown in FIG. 1. The 

product directing member 160 can serve several functions. The product directing member 

160 can help to distribute product substantially uniformly on the base member 110 and it 

can help to reduce breakage of or damage to product as the product drops from the 

overhead feed member 130 to the base member 110. The drop height fi-om the feed 

member 130 to the product directing member 160 can be relatively small, which can 
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reduce breakage. In addition, after landing on the product directing member 160, the 

product can be gently guided down the surface of the product directing member 160 onto 

the surface of the base member 110. 

The product directing member 160 can be formed in various configurations. For 

example, product directing member 160 can be completely rounded or it can be segmented 

as shown in FIGS. 1-3 and 5. As best shown in FIGS. 3 and 5, if desirable, product 

directing member 160 can have a plurality of segments 165 that direct product to one or 

more areas of the base member 110. These segments 165 can be xmiformly shaped and 

uniformly distributed about the product directing member 160. Alternatively, the 

segments can be non-uniform in shape, size, and/or location to provide non-uniform 

distribution of product onto the base member 110. Product directing member 160 serves to 

radially distribute and disperse product fed or dropped onto a central area thereof and, with 

gravity assistance, to lower the product in a controlled manner. Product directing member 

160 preferably has a relatively modest slope that allows the product to slide downwardly to 

base member 110 where it is received. 

The product directing member 160 can also be formed of a single integral structure 

or it can comprise a plurality of separate members. For example, as shown in FIG. 2, 

product directing member 160 can comprise a lower (main) portion 166 and an upper 

portion 168. Upper portion 168 can be the same general shape as the lower portion 166, or 

it can be a different shape as shown in FIG. 2. An advantage of a two-part product 

directing member 160 might be that different upper portions could be used depending on 

the specific product that is to be sorted. Thus, if French fries were being distributed a first 

upper portion could be used; however, if whole potatoes were being distributed a different 

upper portion could be used. In this manner, a single machine could easily be used to 

distribute different sized and/or shaped products merely by switching the product directing 

member or a portion of the product directing member. 

To provide a smooth, controlled transition from the elevated feed member 130 to 

imderlying base member 110, upper portion 168 may be provided with a different 

downward slope than lower portion 160. In one example, upper portion 168 has a steeper 
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slope than lower portion 166 to mitigate against breakage that may occur when the product 

drops onto an underlying surface or the moving product changes direction suddenly. 

Upper portion 168 diverts the free falling product in an impact-reducing manner to give 

the falling product a horizontal direction component (as well as a downward vertical 

direction component). Lower portion 166, with its shallower slope, in turn further reduces 

the vertical direction component to slow down the product's vertical rate of travel as it is 

received by base member 110. 

A plurality of radially-spaced gate members 170 can be positioned aroimd base 

member 110. Gate members 170 can be opened to allow product to pass through an 

opening in the base member 110 (and/or side wall 120) and onto a conveyor 180 aligned 

with each gate member 170. Each conveyor 180 can be configured to move product from 

the area of the gate members 170 to a downstream processing station including for 

example a weighing and packaging station. 

It will be appreciated that the product flow is changed and dispersed from an 

essentially linear horizontal flow on feed member 130 to one in which the product is 

dispersed radially outwardly and lowered in elevation to feed multiple outlet gate members 

170, preferably by controlling the drop of the products in more than one progressive 

incremental step in which the product's angle of approach to a horizontal plane aligned 

with the gate members becomes shallower with each step. 

In an exemplary embodiment shown in FIG. 4, a base member 110 can be vibrated 

in a circular manner using rotary electric drives. In this embodiment, one or more rotary 

electric drives 190 can be attached to a frame 195, which is in turn attached or connected 

to base member 110 via springs 205. Upon activation of the rotary electric drive 190, the 

frame 190 is driven so that it causes springs 205 to resonate and vibrate the base member 

110 in a circular manner. This circular vibratory movement causes product received on the 

base member 110 to move in a circular motion around the base member 110. 

The vibration of the base member 110 helps to keep product evenly distributed on 

the base member while moving the product towards distribution points (e.g., open gates). 
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Accordingly, as shown in FIG. 4, product received on the base member 110 can move 

circumferentially around the base member 110 until the product encounters a gate member 

170 with an exposed gate opening 175. Once product reaches an open gate member 170, it 

exits the base member 110 through the gate opening 175 and moves onto the adjacent 

conveyor 180 {see, e.g., FIG. 1). Conveyor 180 can be any known conveying mechanism, 

including a linear vibration (or so-called "shaker") conveyor. In an alternative version, the 

base member itself can be rotated to move the product in a circular maimer toward the gate 

members. In yet another alternative version, the product can be moved on the base 

member toward the gate members through non-vibratory means by, for example, using a 

rotating arm to sweep the product in a circular motion. 

Thus, in operation, product can be deposited on the product directing member 160 

{e.g., a cone), from where it slides down onto the base member 110. Base member 110 

can be angled or sloped to facilitate movement of the product towards the opening 175 of 

the gate member 170. In addition, the downwardly angled or sloped floor of the base 

member 110 preferably terminates at an upwardly sloped floor section to form an aimular 

trough and provides a sloped side wall that facilitates circular product flow. Each of the 

gate members 170 can be separately (individually) opened and closed. Accordingly, if 

there is a problem with one of the downstream processing stations, the corresponding gate 

controlling product flow to that processing station can be closed to prevent additional 

product from being directed to that station. Because the base member 110 is configured to 

move product in a circular manner around the base member 110, the closure of one or 

more gate members 170 need not significantly affect the distribution operation since 

product can simply be diverted to the next open gate member. Moreover, if all gate 

members 170 are closed at one time (or there are otherwise not enough open gate members 

to keep up with the aniount of product being fed onto the base member), product fed onto 

the base member 110 can accumulate in the basin of the base member 110 until one or 

more gate members are opened/reopened to permit distribution of the product from the 

base member 110. 
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Various configurations for opening and closing gate members 170 can be used. 

For example, each gate member 170 can be mounted and/or coupled to a gate air cylinder 

200, which is configured to move gate member 170 downward to reveal gate opening 175. 

Alternatively, gate member 170 can be slid open in another direction (e.g., upwards or 

sideways) and/or configured to move between an open and closed position in other ways, 

such as by pivoting about a hinge member. 

Because the gate members can be opened and closed independently, at any given 

time one or more gate members can be in an open position while other gate members are in 

a closed position. In addition, it may be desirable to allow a gate member to be operable in 

a partially opened position. The position of the gate members (opened, closed, or partially 

opened) can be dynamically varied during a sorting process {i.e., while product is being 

sorted fi-om the base member). 

In certain embodiments, the gate member can be partially opened in order to permit 

a sampling of product (e.g., specific-sized and/or shaped product) to pass through the gate 

opening. A so-called "partially opened" gate member can also include a gate member that 

is configured with one or more openings in the gate member to allow product to pass 

through the gate member when it is in an otherwise "closed" position. Thus, instead of 

being a gate member that is movable to a certain position to expose a gate opening, such a 

gate member would have one or more openings in the gate member itself. Such openings 

could be used to grade or otherwise sort product. For example, the openings could be 

sized to allow only product having certain characteristics to pass through the openings. 

Thus, for example, such gate members could be used to "weed-out" smaller-dimensioned 

French fiies fi-om a sorting processing that involved the distribution of larger-sized French 

fries. 

To the extent that the figures identify dimensional specifications (in inches), these 

dimensions are merely illustrative. It should be noted that the dimensional specifications 

can vary depending on the product that is distributed. In fact, the optimal dimensional 

specifications of the device can vary significantly for a single product type (e.g., French 

fries) in view of natural variation of potatoes and commercial preferences for different 
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sizes and cuts of French fries. For example, FIG. 6 illustrates an embodiment where the 

distribution system 100 has a distance of about 24 inches between an inner wall and an 

outer wall of the base member, and a height of about 8 inches from the lowest portion of 

the base member 110 to the top of the side wall 120. 

FIG. 7 is similar to FIG. 6; however, the gate member 170 extends further up the 

side wall 120. The location and size of the gate member 170 can vary depending on the 

product that is to be sorted. In addition, if the product that is being distributed is non-

imiform (in size and/or shape) and the goal is to provide a random distribution of product, 

the gate member 170 is preferably large enough to capture product from the base member 

110 at various product depths. For example, French fries can come in various 

sizes/lengths and it can be preferable to obtain a random distribution of sizes and shapes to 

send down each conveyor. However, vibration of the base member 110 tends to cause 

smaller parts to move to the bottom of an accumulated amount of product. Thus, over 

time, the vibration of the base member 110 causes smaller French fries to migrate to the 

bottom of the pile. Thus, it is preferable that the opening be configured to capture product 

from various levels of stratification, and not just from the bottom. Referring to FIG. 8, for 

example, it can be seen that several layers (levels) of product 210 (e.g., French fiies) can 

be adjacent the closed gate member 170 at a time. Thus, if the gate member 170 is opened, 

product at the bottom of the product pile and product that is higher up can simultaneously 

enter into the gate opening, providing a substantially random distribution of product 

delivered to each conveyor. 

Referring to FIGS. 4, 7, and 8, to facilitate product distribution to the gate 

members, the main floor portion of base member 110 can be sloped relative to a horizontal 

plane. As discussed above, this slope preferably is less steep or "shallower" than the slope 

of product directing member 160. In addition, if desirable, the floor of the base member 

110 can have one or more changes in slope. For example, in an exemplary embodiment, a 

lip portion 185 of the base member floor can be located adjacent the gate member and 

outer wall and can have a slope that is greater than the slope of the rest of the base member 

110. Thus, for example, while the base member may generally have a slope of less than 
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about 20 degrees, the lip portion may have a slope of greater than 20 degrees, or, more 

preferably, between about 20-40 degrees relative to a horizontal plane. Such slope 

variations can allow product to move more efficiently from the base member througli one 

or more circumferentially arrayed gate members. 

If desired, the distribution system can also be configured to sort and/or grade 

product based on size, shape, and/or other physical characteristics that lend themselves to 

selective sorting. Thus, for example, if it is desirable to obtain smaller samples of the 

product contained in the base member, the gate members can be configured so that product 

is drawn from a lower portion of the side wall. As discussed above, smaller samples tend 

to move to the bottom of the accumulated product during vibration and, therefore, by 

positioning a gate member closer to the bottom of the accumulated product, smaller sized 

samples of product can be selected from the accumulated product (at least until the supply 

of smaller sized product is depleted from the base member). Alternatively, the size and/or 

shape of the gate members can vary within a single distribution system. Thus, only certain 

size/shape product would be able to pass through the opening associated with each gate 

member, thereby sorting the product by size/shape while distributing it to other processing 

stations. 

FIG. 9 illustrates another embodiment of a base member 110 that is capable of 

circulatory vibration as described above. Base member 110 is substantially circular, with 

twelve sides (facets) and six gate openings 175 spaced radially around the base member 

110. Each gate opening 175 can have a width which is somewhat smaller than the width 

of each facet. In this embodiment, each gate and gate opening is substantially flat like the 

side (facet) with which it is associated. In an alternative embodiment, the side of base 

member 110 can be continuously curved (like a circle or oval) and each gate can have an 

arcuate shape to conform generally to the curvature of the side. 

Product that is to be distributed in accordance with the system described herein can 

be processed in various manners before reaching the distribution system 100. For 

example, pre-distribution processing can take place upstream of conveyor 180. Such 

upstream processing station can include, in the case of French fiies, food processing 
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stations such as cutting and/or freezing stations and various conveying mechanisms. After 

leaving tlie upstream processing station, product can be delivered to the radial distribution 

system 100 for distribution to one or more downstream processing stations (not shown), 

such as weighing and packaging stations. 

In one application of the present system, raw products (such as whole potatoes, or 

uncooked/imfrozen French fiies) can be delivered to a distribution system 100 and then 

fiirther processed at downstream processing stations after being radially distributed as 

discussed herein. These fiirther processing stations could include, for example, in the case 

of potatoes or French fries, cutting machines, frying machines, fi-eezer machines, and/or 

packaging machines 

As discussed above, in conventional linear distribution systems (so-called "run-

arovmd" systems), product that reaches the end of the linear conveyor without entering into 

an open gate is then dropped onto several linear conveyors to change the conveying 

direction of the product and return the product to the beginning of the linear conveyor. In 

contrast, when product is fed into the radial distribution systems described herein, product 

accimiulates imtil it leaves the base member via an open gate. Thus, the radial distribution 

systems described herein do not require complex and lengthy run-around systems to re­

cycle product for distribution. Product can be intentionally accumulated for a limited 

period of time (a few minutes for example depending on the rate of product flow and size 

of the base member) by closing all the gates or quasi-accumulated by closing enough gates 

such that the rate of product in flow exceeds the rate of product out flow. This has several 

benefits. The radial distribution systems described herein eliminate the multiple drop 

points that "run-around" systems require to re-cycle product. Minimizing the number of 

drop points reduces damage to product during distribution. Also, radial distribution 

system can be more easily cleaned using "clean-in-place" (CIP) technology since it is a 

relatively compact system. 

Although the embodiments above discuss using the radial distribution system to 

send product along a conveyor to a packaging station, it should be understood that the 

distribution system can be used to send product to other kinds of downstream processing 
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stations. Thus, the distribution system can be used to distribute any type of product to a 

downstream processing station for any useful purpose. For example, the system could be 

used to distribute whole potatoes to a downstream cutting station. 

In view of the many possible embodiments to which the principles of the disclosed 

invention may be applied, it should be recognized that the illustrated embodiments are 

only preferred examples of the invention and should not be taken as limiting the scope of 

the invention. Rather, the scope of the invention is defined by the following claims. We 

therefore claim as our invention all that comes within the scope and spirit of these claims. 
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