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Garden Fresh Vegetables grows 

approximately 3,000,000 pounds 

of tomatoes annually in a 10 acre 

greenhouse.  

The tomatoes are picked as 

they start to turn orange and 

placed into grey crates.  

The crates are taken into a 

cooled room where the tomatoes 

are run through a sorting        

machine that sorts them by size 

and color.  

A worker flips the crates over 

quickly to dump the tomatoes 

onto a conveyor that feeds the 

sorting machine.  

The impact of the tomatoes quickly hitting the conveyor 

belt causes damage to the tomatoes.  Approximately 3% 

(or 90,000 pounds) of tomatoes are damaged annually 

from the dumping process.  The estimated loss from the 

damage is $76,500. 
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The maximum deflection and the von Mises stress for the weight bracket 

were analyzed to determine if failure would occur. 

The outer belt is tensioned using  a 200 pound weight.  Finite Element Analysis 

was used to determine if the bracket could support the weight. 

3-D Prototype Model  

The design utilizes two food grade conveyor belts to sandwich the crates and lift 

them around an arc.  The crates are loaded by a worker onto a motorized roller 

conveyor that feeds the crates into the bottom of the machine.  Once the crate 

reach the top of the arc, another conveyor system removes the empty crates and 

sends them back to the worker.  The tomatoes remain on the inner conveyor 

which feeds into the sorting machine.  
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Optimization  
�x�� Cost savings from reduced damage exceeds 
$51,000/year  

�x��  The crate emptying process is ergonomically 
friendly  

�x�� All major machine components can be purchased 
from local hardware stores, Grainger, or     
McMaster -Carr allowing for quick repairs in case 
of  breakdowns  
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