
Department	
  of	
  Mechanical	
  Engineering	
  
Individual	
  and	
  Team	
  Building	
  Exercise	
  

July	
  2013	
  
	
  
MINIMIZE	
  THE	
  USE	
  OF	
  PROSE,	
  AND	
  MAXIMIZE	
  THE	
  USE	
  OF	
  SKETCHES	
  AND	
  CALACULATIONS	
  

TO	
  SHOW	
  YOUR	
  CREATIVITY	
  AND	
  ENGINEERING	
  ABILITIES!	
  

Please	
  do	
  not	
  consult	
  any	
  references	
  nor	
  discuss	
  the	
  material	
  with	
  anyone.	
  	
  No	
  internet,	
  nothing!	
  	
  
We	
  want	
  to	
  see	
  what	
  YOU	
  can	
  think	
  &	
  do!	
  	
  THEN	
  you	
  will	
  gather	
  in	
  teams	
  and	
  review	
  each	
  

other’s	
  solutions;	
  AND	
  THEN	
  as	
  a	
  team	
  create	
  a	
  team	
  report	
  on….	
  

Background:	
  

Many	
  people	
  enjoy	
  gardening	
  and	
  that	
  often	
  requires	
  using	
  shears	
  to	
  prune.	
  	
  As	
  we	
  get	
  older	
  we	
  
often	
  have	
  more	
  time	
  to	
  garden,	
  but	
  less	
  strength.	
  	
  See	
  the	
  attached	
  patent	
  and	
  the	
  pair	
  of	
  shears	
  
provided	
  with	
  the	
  exam	
  (pictures	
  below).	
  	
  
Question	
  1:	
  1	
  point	
  

How	
  do	
  the	
  shears	
  work?	
  

Question	
  2:	
  1	
  point	
  
What’s	
  the	
  purpose	
  of	
  the	
  gears?	
  

Question	
  3:	
  	
  2	
  points	
  
If	
  10	
  N	
  of	
  force	
  are	
  applied	
  to	
  the	
  ends	
  of	
  the	
  handles	
  from	
  when	
  they	
  are	
  wide	
  open	
  (90	
  degrees	
  
apart)	
  to	
  closed,	
  what	
  is	
  the	
  range	
  of	
  motion	
  of	
  the	
  jaws	
  and	
  what	
  does	
  the	
  force	
  look	
  like	
  in	
  the	
  
middle	
  of	
  the	
  jaws?	
  
Question	
  4:	
  2points	
  

How	
  much	
  force	
  could	
  the	
  user	
  apply	
  to	
  the	
  handles	
  before	
  the	
  shears	
  break	
  (and	
  what	
  would	
  be	
  
the	
  failure	
  mode).	
  	
  PLEASE	
  DO	
  NOT	
  BREAK	
  THE	
  SHEARS.	
  
Question	
  5:	
  2	
  points	
  

The	
  patent	
  spends	
  great	
  effort	
  describing	
  how	
  this	
  design	
  enables	
  the	
  shears	
  to	
  be	
  easily	
  
manufactured	
  (note	
  where	
  they	
  are	
  made).	
  	
  Do	
  you	
  think	
  they	
  follow	
  the	
  teachings	
  of	
  the	
  patent	
  
when	
  they	
  made	
  these	
  shears?	
  

Question	
  6:	
  2	
  points	
  
Sketch	
  at	
  least	
  three	
  viable	
  concepts	
  for	
  how	
  you	
  could	
  make	
  these	
  shears	
  battery	
  powered	
  
(would	
  you	
  use	
  the	
  gears	
  and	
  handle	
  design	
  or	
  start	
  over?)	
  



	
  

	
  

	
  
























	Team Building Exercise 2013
	US5570510

