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Through Gannon University’s Scholars of Excellence in Engineering and Computer Science 

(SEECS) program funded by a National Science Foundation S-STEM grant, a group of seven 

juniors has cooperated with the Barber National Institute (BNI) of Erie PA to create an 

employee-based service device.  The device was designed to be implemented into the work flow 

structure of the BNI to improve the efficiency of their kit assembly process.  The kits assembled 

include: screws, nuts, bolts and other pieces that are sealed in plastic bags.  The employees 

assembling these are autistic and mentally handicapped personnel.  

Current processes of kit assembly at the BNI have one employee per work station.  The work 

station is a standard table (30'' W x 60'' L x 29'' H) with boxes of the various parts needed for 

each kit, a separate bin with plastic bags, and a laminated template of the kit placed on the table.  

The laminated templates are black silhouettes of the parts needed for a single kit on a white 

background.  The employees then look through the various part boxes and match each part with 

the correct silhouette.  Upon matching all of the silhouettes, one plastic bag is taken, and the 

parts are scooped into the bag.  The employee then takes the kit to the supervisor assigned at 

each station to be reviewed.  This assembly process is relatively slow and it is difficult to 

maintain accuracy. 

The proposed device is called the Part Indicator Light-signaling Electronic (PILE) device.  It 

consists of eight shelved bins from which parts can be selected, eight corresponding LED strips, 

and the Arduino microcontroller.  The supervisor runs a kit template program on a computer and 

uploads the file to the Arduino, which controls the LED signal sequence.  A lit LED strip 

indicates that a single part should be taken from that corresponding bin.  The part is then dropped 

through a flap, which funnels the part into a plastic bag.  The flap motion actuates a switch, 

which advances the Arduino to the next LED in the signal sequence.  Upon completion of the 

signal sequence, the array of LED strips will slowly flash on and off until the device is reset by 

using the reset button on top of the flap. The reset button allows the user to repeat a kit only; a 



new kit can be uploaded by a supervisor at any time in the process.  The completed kit assembly 

can then be removed by means of a slide out panel and the plastic bag replaced. 

With this device, the means of accuracy are transferred from the employees to the Arduino.  

Instead of focusing on multiple parts at once as in the previous process, there is only one target 

an employee must now engage: the LED signal.  The speed and accuracy of the assembly 

process for employees at the BNI is thus improved. 


