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Introduction 
In the past five sem

esters, the S
E

E
C

S
 class of 2015 engineering students 

w
orked cooperatively w

ith the B
arber N

ational Institute, a local organization, to 
develop a m

achine to help m
entally handicapped w

orkers assem
ble bags of 

parts quickly and accurately. The bags of parts resem
ble those found in 

consum
er furniture: clear plastic bags w

ith 10 to 20 nuts and bolts used for 
assem

bly of the furniture.  The w
orkers m

ust assem
ble part kits w

ith the correct 
quantity of each part, w

hich is a repetitive and accuracy intensive process. 

D
uring the design process, the team

 took into account ease of use and safety 
of users. The project w

as truly interdisciplinary; each team
 m

em
ber's skills 

w
ere utilized in the process. A

ll team
 m

em
bers w

ere useful in basic assem
bly 

and construction. The B
arber N

ational Institute project com
pleted by the 

S
E

E
C

S
 class of 2015 is an ideal exam

ple of how
 m

ultiple disciplines can 
collaborate to solve a com

m
unity-centered problem

. 

S
takeholders and D

esign R
equirem

ents 
The follow

ing stakeholders w
ere identified early in the design process: 

1. B
arber N

ational Institute (A
dm

inistration &
 S

taff) 
2. M

entally H
andicapped E

m
ployees 

3. S
E

E
C

S
 C

lass of 2015 
 The design requirem

ents for the device w
ere determ

ined by the needs of each 
stakeholder.  E

ssential overall needs w
ere: 

  
 

S
afety    

S
im

plicity    
C

ost E
ffectiveness  

Im
proved P

roductivity 
 W

ith these requirem
ents, the team

 took great care to devise a solution that 
w

ould be easy for the m
entally handicapped w

orkers to use safety and for their 
supervisors to oversee.  S

im
plicity and productivity w

ere im
plem

ented on the 
idea that individual part selection should be clear &

 direct w
ith the user.  C

ost 
effectiveness w

as determ
ined through m

aterial analysis. 

D
esign and B

uild P
rocess 

A
fter visiting the w

orkers and their supervisors and view
ing the process that 

w
as then in use, the team

 spent tw
o sem

esters on design. The design consists 
of the follow

ing m
ajor com

ponents:   

 
 

A
rduino (com

puter)  
-   program

m
ed to light signal LE

D
s 

 
 

S
ignal Lights (LE

D
s)  -   tells the m

entally handicapped w
orkers w

hich   
 

 
 

 
 

 
 

 
 

 
 

part to put in the bag, until a kit is com
pleted 

 
 

Funnel w
/ S

w
itch 

 
- 

controls part flow
 &

 indicates part retrieval 

 
 

C
art w

/ B
in S

helving - 
provides m

obility &
 bin organization 

B
lueprint layouts of the assem

bly w
ere created by the M

echanical Engineers 
w

hile the E
lectrical E

ngineers program
m

ed &
 w

ired the electronics.  U
pon final 

assem
bly, all m

em
bers participated in the overall build of the device. 

Final P
roduct and Im

plem
entation 

The final design contains an A
rduino m

icrocontroller w
hich controls the LE

D
 

signal sequence. The handicapped em
ployee selects parts from

 the proper bin 
corresponding to the current LE

D
 signal and places them

 through the flap. The 
flap triggers a sw

itch w
hich continues the LE

D
 sequence. O

nce the kit is 
com

plete, the LE
D

s flash on and off until the reset button is pressed. A
fter it is 

pressed, the sequence m
ay begin again. 

A
fter testing w

as com
pleted, the project w

as deployed  on February 14, 2014 to 
the B

arber N
ational Institute in E

rie, PA
. The device operation w

as 
dem

onstrated to the B
arber N

ational Institute supervisors.  The team
 is currently 

aw
aiting the report of the device use in em

ployee trial runs. 
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S
upervisor program

s  
device using P

C
,         

uploads program
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A
rduino 

P
rogram
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m
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by pow

ering on the 
device 

LE
D

 signals w
hich 

part to grab 

P
art is placed 

through the flap 

Lights flash to 
signal com

pletion 
of kit 

B
utton is pressed 

to restart 
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