
        PENNSTATE      
       Department of Mechanical Engineering                  Fall 2011 

 

 

 
 

Tangle-Free Brush for a Robotic Vacuum Cleaner 

 
Overview 
The team was presented with the issue where the rotating brush from the 
Samsung Tango robot vacuum cleaner would become so wrapped with hair it 
would cause the vacuum to stop.  The sponsor asked the team to devise a new 
method of hair and dust collection where the hair did not become so readily 
tangled.  They gave an alternate goal of creating a design to allow simple and fast removal of tangled 
hair.  The team brainstormed under both categories and developed prototypes for each option. 
 

Objectives 
 To develop innovative solutions to prevent the tangling of hair and expedite the removal of hair 

 To establish strong lines of global communication and collaboration with teammates in South Korea 
 

Approach 
The design team pursued the approach listed below in the following order: 
 Clearly identified the problem statement, customer needs and objectives 

 Collected information about existing patents and existing products 

 Brainstormed individually and then brought all ideas to the table for discussion (31 concepts total) 

 Each member ranked their top 10 favourite concepts 

 The top 12 most liked concepts were presented to the sponsor for further feedback 

 Samsung selected four concepts they liked and wished for the team to further pursue 

 Two of these four concepts were investigated further, modelled with CAD software and prototyped 

 Two additional concepts were generated during the preliminary prototyping stage – these were also 
pursued, modelled and prototypes were constructed 

 Preliminary qualitative testing was conducted and showed that the retractable brush concept had 
the greatest future potential and should be pursued by Samsung 

 Further testing should be completed on the other three prototypes to determine their effectiveness 
 

Outcomes 
 The implementation of the retractable brush 

design will save the consumer an average 
of 45 seconds during the cleaning process 
and does not require scissors. 

 A combination of the vertical comb and 
spinning disks will help eliminate the need 
to clean the vacuum brush as often. 

 No other vacuums on the market have 
anything similar to these concepts, which 
means these designs are unique and set 
the Samsung Tango apart from all its 
competitors. 
 

  

 

Figure 1: Retractable brush and spinning disk prototypes 

 


