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Where we're going tonight


  What are we doing? / a few cautions


  Why would you want to do this?


  Getting started


  Building stuff, structural, electrical, uP, etc


  Advanced building stuff


  Going further


  Resources


  Demonstration (LROY)




What are we doing?


  Tonight's goal is to look at home brew robots, 
how to get started, and some of things they 
can turn into


  the hacking part: (for my purposes): "taking 
something and make it do something other 
than its intended purpose"




Who am I


  Some body who has an interest in all things 
mechanical, electrical, or occupied by a 
microprocessor.


  Somebody who sees a need for more hardware 
hacking and is choosing robotics as an output 
mechanism




A few words of caution tho . . .


  Don't use high voltage or high current, it will kill 
you and it will hurt (a lot) while you die.


  (anything over 50 volts | 100 mA will stop the 
ticker)


  The general public will not always appreciate 
your creations, especially in the Boston


  Things with the ability to move tend 


  to do so 




Why do you want to do this?


  Because a micro controller that runs away is 
just more fun


  Because we don't want to get up and go to the 
fridge ourselves


  Because some people get a ton of money for 
doing this


  Can you say, remote data collection?


  Because not everybody does this


  The end of the world has been delayed 
because there are not enough hardware hacks.




Do we have robots today?


  Bomb robots - $2500 to $100k


  Military loves robots and does arm them.


  Chinese have robots armed and on patrol


  The irobot company has models that mop, 
vacuum, and cleans the gutters


  CM is one of the premier robotics learning inst.




Getting started


  Things you need to have handy


  screw driver like devices (hex drivers, slotted, phillips, thors, 
etc).  lots and lots of these


  exacto knife


  soldering tools (see Snow's recommendations, heat gun)


  sharpie / pencils / notebooks


  curiosity


  cordless drill motor with drill index


  assorted screws, nuts, washers


  endless supply of broken appliances


  medical insurance / up to date tetnis shot




Advance tools


  machine shop tools

  Calibers


  Material files


  drill press with large drill index and a drill index 
chart


  small engine lath


  Microprocessor tools

  IDE


  Cables


  Power supply




Building stuff: in general


  there are a number of sources of figuring out 
how to put thing together.  (see resources)


  figuring out how to make the right size hole, be 
it round or square


  figuring out how to NOT turn your natural born 
appendages in to detachable accessories.




Building stuff:  materials


  wood - readily available, inexpensive, easy to work with, easy 
to deal with mistakes, not the strongest tho.


  aluminum - readily available, sort of expensive, not too bad to 
work with (involves skll tho), not too forgiving, strong


  plastic - readily available, as expensive as you want, easy to 
work, deals with mistakes ok, really not too strong


  steel - readily available, sort of expensive, requires skill and 
right tools to work with, not too forgiving, really strong.


  titanium - not too available, very expensive, requires skill and 
right tools to work with, not forgiving at all, they build star ships 
with this stuff.


  PVC pipe -  Proof that God loves us and wants us to be happy.




Building stuff:  electrical


  highly recommend rechargeable batteries, RC car stuff is nice, 
see resources for really good stuff tho.


  i don't recommend high current or high voltage systems for 
your robot until you know what you're doing.  very few do.


  spend some time and money getting the right wire and 
connectors please.


  figure out what heat shrink tubing is for please.  Electrical tape 
should be illegal.




Building stuff:  microprocessors


  microprocessors take robotics to the next level


  if you know nothing about microprocessors, here is your 
chance to learn.  


  eclipse has microprocessors stuff available


  recommended uP


  anything 8031 based


  68HC11 . . .


  amtel line, particularly the tiny line


  small laptops




Advanced building stuff


  Get the basics first

  Wheels that stay mounted


  Drive trains that work most of the time


  Wireless systems that don't kill others or get killed


  Next level

  Sensors / feedback


!   Vision systems


!   Bumper switches


  Implements or payloads

!   Arms that grab sodas from refrigerators




Going further


  Battle bots (www.battlebots.com)


  Robot fire fighting contest 


(http://www.trincoll.edu/events/robot/)


  Educational robotics group (k-12)

  BEST Inc (www.bestinc.org) (no cost to schools)


  US First (usfirst.org) ($6k to enter, $5k per contest 
level)


  Botball (botball.org) ( $2500 / year)




resources


  Books


  “Robot builder's bonanza”, Gordon McComb


  “Kickin' Bot: An Illustrated Guide to Building Combat 
Robots (ExtremeTech)”, Grant Imahara


  “Mechanisms and mechanical devices source book”, 
Sclater and Chironis


  People


  Grant Imahara 


  Societies


  Seattle Robot Society, http://www.seattlerobotics.org/




Resources: parts


  http://www.botparts.com/


  http://www.allelectronics.com/


  http://www.mpja.com/


  www.irobot.com




Demonstration - LROY


  Systems break out


  Microprocessor


  Radio receiver


  Motors


  Camera


  batteries




LROY specifics


  Camera – GE 45234 wireless night color camera, 
moded to use rc batteries $100


  Motors – Global motor 455A116-2, DC permanent 
magnet spur gearmotors, $115 each


  Microprocessor – BEST robotics BRAIN (BEST 
Robotics Advanced Instr. Node), 2007 version $100


  Batteries – Radio shack 9 volt, 1000 mAh (camera 
system), Generic RC car battery, 7.2 volt, 1500 mAh 
battery $10-30


  Remote control – futuba skyport T4YF $125




Last slide


  Be patient with this stuff


  Be careful


  Good stuff = expensive stuff


  Hacking – try building / moding instead of 
purchasing



