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Prototype	
  

Fall	
  Semester	
  Final	
  Design	
  
•  15	
  parts	
  with	
  assembly	
  
•  4	
  DOF	
  
•  Adjustable	
  neck	
  
•  Pulley	
  housed	
  internally	
  
	
  

	
  

	
  

	
  

Spring	
  Semester	
  Final	
  Design	
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Background	
   Design	
   Simulation	
  &	
  Testing	
  
About	
  our	
  Sponsor	
  
Harmar	
   is	
   an	
   innovation	
   and	
   design	
   leader	
   that	
   is	
   dedicated	
   to	
  
helping	
   individuals	
   enhance	
   their	
   mobility,	
   independence,	
   and	
  
quality	
   of	
   life.	
   Their	
   wide	
   range	
   of	
   accessibility	
   and	
   mobility	
  
solutions	
  are	
  all	
  built	
   to	
  offer	
   the	
  highest	
  quality,	
   reliability,	
   and	
  
value.	
  
	
  
	
  
	
  
	
  
	
  

Needs	
  Assessment	
  
Currently,	
  there	
  is	
  a	
  need	
  to	
  provide	
  a	
  solution	
  for	
  individuals	
  in	
  
Europe	
  who	
  transport	
  themselves	
  in	
  smaller	
  vehicles.	
  The	
  task	
  is	
  
to	
   design	
   a	
   lightweight	
   inside	
   lift	
   to	
   compete	
   in	
   the	
   European	
  
market.	
  
	
  

Objectives	
  
•  Fit	
  into	
  popular	
  European	
  vehicles	
  
•  Standard	
  fold	
  down	
  option	
  
•  Capacity	
  of	
  60kg	
  (≈	
  130	
  lbs.)	
  
•  Static	
  load	
  test	
  of	
  180	
  kg	
  (≈	
  390	
  lbs.)	
  
•  Adjustable	
  arm	
  height	
  and	
  length	
  
•  Permanent	
  installation	
  in	
  vehicle	
  

	
  

Initial	
  Concepts	
  
Design	
  A:	
  Fork-­‐lift	
  inspired;	
  Too	
  bulky 	
  	
  
Design	
  B:	
  Traditional	
  crane	
  design;	
  Need	
  for	
  tube	
  bender	
  
Design	
  C:	
  Drawer-­‐like	
  design;	
  Too	
  complex	
  (bearing	
  sliders)	
  
	
  
	
  
	
  
	
  
	
  
	
  

	
  (a) 	
  (b) 	
  (c)	
  
	
  

Initially,	
  pre-­‐approved	
  by	
  
sponsor.	
  However,	
  after	
  
review	
  from	
  European	
  
subdivision,	
  certain	
  
modi^ications	
  were	
  suggested.	
  
	
  

90°	
  Support	
  

Sleeved	
  Hinge	
  

Telescoping	
  Legs	
  

Low	
  Motor	
  

0.52	
  in	
  

503.73	
  MPa	
  

COMSOL	
  Multiphysics	
  ®	
  

No.	
  of	
  Elements	
  
28,204	
  

33	
  total	
  parts	
  
	
  

Three	
  subsystems:	
  
•  Base	
  
•  Post	
  
•  Arm	
  

Operation	
  manual	
  
created	
   to	
   assist	
  
user	
  with:	
  
•  Wiring	
  
•  Installation	
  
•  Maintenance	
  

Standard	
  fold-­‐down	
  option	
  

Team	
  19	
   Team	
  19	
  Senior	
  Design	
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