
Dr. Yuh-Yuan Shyy 

 

Scientist/Sr. Engineer/IT Management 

Seed Science Center 

Iowa State University, Ames, Iowa USA 

 

 

 

192 Seed Science Center, email: yshyy@iastate.edu 
 

Gravity Separation 



Gravity Separation – Gravity Table 
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Oliver GT LMC GT Forsberg GT 

• Undesirable seed and contaminants are often so similar to 

the “good” seeds in size, shape, and surface textures that 

efficient separations cannot be achieved. 

• Contaminating seeds or materials differing from the crop 

seed in test weight or specific gravity can be separated with a 

Gravity Separator/Table. 

 

 



Gravity Separation - Fluidization 
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Gravity Separation – Principles 
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 Fluidization (Water vs Air?): Mixture is vertically stratified 

so that the heavier seeds are at the bottom and the lighter 

seeds are at the top. 
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Gravity Separation – Principles 
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 Separation: The light seeds are fluidized on a cushion of air 

and flow almost like a liquid, they flow toward the discharge 

end because of the downhill slope.  And the heavier seeds 

move uphill with deck motion. 
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Gravity Separation – Rules 
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 Rule 1.  Particles of the same size but differing slightly in 

specific gravities can be separated. 

 

 

 Rule 2. Particles of the same specific gravities but differing in 

the size will be graded according to the size of the particles. 

 

 

 Rule 3. Particles differing in specific gravities and also 

differing in size cannot be efficiently separated! 



Gravity Separation – Machine 
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1. Feed hopper 

4. Base and Frame 

3. Air Chest 

2. Porous Deck 
7. Seed Discharge System 

5. Fan(s) 

6. Drive System 
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Gravity Separation – Parts 
1. Feed Hopper: Seed flow from a surge bin to a feed hopper 

which meters a uniform stream of seed onto the corner of 

the deck opposite the discharge side.  The feed hopper is 

adjustable for different feed rates. 

 

2. Porous Deck: The deck is a lightweight removable and 

interchangeable frame which provides the surface on which 

seeds are separated.  The deck is covered with a porous 

material such as cloth, wire screen, perforated sheet which 

allows air to pass through. 
1 
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Gravity Separation – Parts 

(c) Seed Science Center, ISU/Dr. Shyy/May 2012 9 

3. Air Chest:  It is an airtight, shallow, boxlike plenum 

chamber mounted inside the frame and beneath the deck. 

Air pressure built up in the air chest forces air up through 

the porous deck. 

 

4. Base and Frame: The  base section is bolted to a solid 

foundation to keep the machine from shaking (walking 

machine?) The frame provides structural support for all 

other parts of the machine 

3 
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Gravity Separation – Parts 
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5. Fan(s):  One or more fans pull air from outside the machine and 
force it into the air chest. Pressure and vacuum gravity 
separators operate on the same principle, but the fan is mounted 
_______ (where?) 

 

6. Drive System: The upper part of the air chest to which the deck 
is attached is mounted on rockers which allows it to rock back 
and forth with the deck.  The speed of the motion can be 
controlled by a variable speed drive. 

 

7. Discharge System: The banking rails 

       hold the seeds on the deck until they 

       reach the discharge end.                                          

5 and 6 
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Gravity Separation – Controls 
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Gravity Separation – Adjustments 
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Gravity Separation – Adjustments 
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Chestnuts

Empty HullsSheller Output

Seed Science CenterSeed Science Center

Confectionary Chestnuts Gravity Light Gravity Heavy

Gravity Deck Configuration

Two common deck shapes

Trapezoidal Rectangular

Seed Science CenterSeed Science Center

Two common deck shapes
• Rectangular deck
• Long path for light seed
• Popular for seed applications

• Trapezoidal or Triangular deck
• Long path for heavy seed
• Used for applications that need 

heavy product separation

Rectangular Deck Examples

Oliver Mfg Cimbria Heid

Current Design

Seed Science CenterSeed Science Center
• Images provided by the respective manufacturers listed

Oliver Mfg

Oliver Mfg Crippen Mfg

Cimbria-Heid

Arrow Corporation Modified Deck

•Inlet

Trapezoidal Deck Examples

Forsberg Triple/S Dynamics

LMC

Seed Science CenterSeed Science Center
• Images provided by the respective manufacturers listed

Forsberg

LMC

Sutton & SteeleWestrup

Gravity Separator Adjustments
Trapezoidal, Adj. Pitch Posts
• Feed Rate
• Air Volume
• Eccentric Speed
• Deck Elevation
• Deck Run-off
• Feed End and Cull Post Pitch

Rectangular, Multiple Fans
• Feed Rate
• Air Volume
• Eccentric Speed
• Deck Side Slope
• Deck End Slope
• Variable Airflow Levels

Seed Science CenterSeed Science Center

• Feed, End, and Cull Post Pitch
• Discharge Dividers

• Eccentric Displacement is also 
adjustable on a few machines, 
and is used to help compensate 
for seed size variations

• Variable Airflow Levels

• Discharge Dividers

Discharge Adjustment Ideas
Based on Quality Requirements 
• Typically based on Test Weight
• Limit can be based on actual 

values or other methods such as 
percent of overall range or 
transition points

Extra

Heavy

Stratification

Seed Science CenterSeed Science Center

Possible Sampling Locations:

• Overall range between light and 
heavy samples

• Overall fraction average
• Lightest or heaviest portion 

within each fraction LightHeavy Medium

Same separation results can be achieved with different adjustments, it is an ART! 

  



Gravity Separation – Deck Surface 
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Gravity Separator Middling Alternates

• Run Middling with Heavy Seed

• Store & Rerun Middling Later

• Return to Gravity Surge Bin

• Return to Cleaner (soybeans)

• Return to Lower Side of Deck

Seed Science CenterSeed Science Center

Return to Lower Side of Deck

• Reclaim using Second Gravity

• Color Sorter or Belt Separator

*** Minimize middling percentage to increase net 
system capacity and reduce mechanical damage ***

Gravity Deck Material Selection
• Deck surface is critical for traction 

needed to convey seed up deck slope

• Deck opening size must prevent 
plugging of deck openings

• Use Proper Mesh Size for Product
• 8 or 10 Mesh - large seeds

12 h b / h t

Seed Science CenterSeed Science Center

• 12 mesh – soybean/wheat
• 16 mesh – small grains
• 30 mesh – small seeds
• Cloth deck – very small seeds

• Urethane coatings for large seeds
• High Wear Applications
• Better Traction, Lower Shake Speed

• Riffle strips may be 
used for large seeds

Maintenance Issues – Deck Material 

New Deck

• Clean deck with compressed air periodically
• Inspect deck for worn mesh or riffle strips
• Check deck for loose or bent parts
• Intake screens should be cleaned & inspected

• Store extra decks carefully to prevent damage

Seed Science CenterSeed Science Center

Worn Deck

Any Questions?

Seed Science CenterSeed Science Center



Gravity Separation – Automation 

(Dr. Shyy’s US Patent) 
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Gravity Separation – ISU Video 
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Questions? 
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