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						PROJECTS
					
				

				
					
						TO MAKE AT HOME:
					
				

			

			
				
					
						BUILD THESE BOTS, FROM EASY TO ASTOUNDING
					
				

				
					
						Yellow Drum Machine 
					
					
						•
					
					
						 
						Spazzi Solenoid Dance Bot
					
				

				
					
						Teleclaw Remote Gripper 
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						 Transform Toys into Real Robots
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						 Do-Not-Touch Box
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						 Treadmill Desk
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						 Portable LED Sign
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						Make this wireless
					
				

				
					
						spy bot and play with
					
				

				
					
						your dog from work.
					
				

				
					
						Page 49
					
				

			

			
				
					
						makezine.com
					
				

			

			 

			[image: 770719919.280.png]
			
			[image: 770719919.291.png]
			
			[image: 770719919.302.png]
			
			[image: 770719919.001.png]
			
			[image: 770719919.012.png]
			
			[image: 770719919.023.png]
			
			[image: 770719919.034.png]
			
			[image: 770719919.045.png]
			
			[image: 770719919.056.png]
			
			[image: 770719919.064.png]
			
			[image: 770719919.075.png]
			
			[image: 770719919.086.png]
			
			[image: 770719919.097.png]
			
			[image: 770719919.108.png]
			
			[image: 770719919.117.png]
			
			[image: 770719919.127.png]
			
			[image: 770719919.137.png]
			
			[image: 770719919.148.png]
			
			[image: 770719919.159.png]
			
			[image: 770719919.170.png]
			
			[image: 770719919.178.png]
			
			[image: 770719919.188.png]
			
			[image: 770719919.199.png]
			
			[image: 770719919.210.png]
			
			[image: 770719919.221.png]
			
			[image: 770719919.231.png]
			
			[image: 770719919.242.png]
			
			[image: 770719919.250.png]
			
			[image: 770719919.255.png]
			
			[image: 770719919.256.png]
			
			[image: 770719919.257.png]
			
			[image: 770719919.258.png]
			
			[image: 770719919.259.png]
			
			[image: 770719919.260.png]
			
			[image: 770719919.261.png]
			
			[image: 770719919.262.png]
			
			[image: 770719919.263.png]
			
			[image: 770719919.264.png]
			
			[image: 770719919.265.png]
			
			[image: 770719919.266.png]
			
			[image: 770719919.267.png]
			
			 

			 

			 

			 

			 

			 

			[image: 770719919.268.png]
			
			[image: 770719919.269.png]
			
			[image: 770719919.270.png]
			
			[image: 770719919.271.png]
			
			 

			 

			[image: 770719919.272.png]
			
			[image: 770719919.273.png]
			
			 

			[image: 770719919.274.png]
			
			 

			[image: 770719919.275.png]
			
			[image: 770719919.276.png]
			
			[image: 770719919.277.png]
			
			[image: 770719919.278.png]
			
			[image: 770719919.279.png]
			
			[image: 770719919.281.png]
			
			
				[image: 770719919.282.png]
				
			
			[image: 770719919.283.png]
			
			[image: 770719919.284.png]
			
			[image: 770719919.285.png]
			
			[image: 770719919.286.png]
			
			[image: 770719919.287.png]
			
			[image: 770719919.288.png]
			
			[image: 770719919.289.png]
			
			[image: 770719919.290.png]
			
			[image: 770719919.292.png]
			
			[image: 770719919.293.png]
			
			[image: 770719919.294.png]
			
			[image: 770719919.295.png]
			
			[image: 770719919.296.png]
			
			[image: 770719919.297.png]
			
			[image: 770719919.298.png]
			
			[image: 770719919.299.png]
			
			[image: 770719919.300.png]
			
			[image: 770719919.301.png]
			
			[image: 770719919.303.png]
			
			[image: 770719919.304.png]
			
			[image: 770719919.305.png]
			
			[image: 770719919.306.png]
			
			[image: 770719919.307.png]
			
			[image: 770719919.308.png]
			
			[image: 770719919.309.png]
			
			[image: 770719919.310.png]
			
			[image: 770719919.311.png]
			
			[image: 770719919.312.png]
			
			[image: 770719919.002.png]
			
			[image: 770719919.003.png]
			
			[image: 770719919.004.png]
			
			[image: 770719919.005.png]
			
			[image: 770719919.006.png]
			
			[image: 770719919.007.png]
			
			[image: 770719919.008.png]
			
			[image: 770719919.009.png]
			
			[image: 770719919.010.png]
			
			[image: 770719919.011.png]
			
			[image: 770719919.013.png]
			
			[image: 770719919.014.png]
			
			[image: 770719919.015.png]
			
			[image: 770719919.016.png]
			
			[image: 770719919.017.png]
			
			[image: 770719919.018.png]
			
			[image: 770719919.019.png]
			
			[image: 770719919.020.png]
			
			[image: 770719919.021.png]
			
			[image: 770719919.022.png]
			
			[image: 770719919.024.png]
			
			[image: 770719919.025.png]
			
			[image: 770719919.026.png]
			
			[image: 770719919.027.png]
			
			[image: 770719919.028.png]
			
			[image: 770719919.029.png]
			
			[image: 770719919.030.png]
			
			[image: 770719919.031.png]
			
			[image: 770719919.032.png]
			
			[image: 770719919.033.png]
			
			[image: 770719919.035.png]
			
			[image: 770719919.036.png]
			
			[image: 770719919.037.png]
			
			[image: 770719919.038.png]
			
			[image: 770719919.039.png]
			
			[image: 770719919.040.png]
			
			[image: 770719919.041.png]
			
			[image: 770719919.042.png]
			
			[image: 770719919.043.png]
			
			[image: 770719919.044.png]
			
			[image: 770719919.046.png]
			
			[image: 770719919.047.png]
			
			[image: 770719919.048.png]
			
			[image: 770719919.049.png]
			
			[image: 770719919.050.png]
			
			[image: 770719919.051.png]
			
			[image: 770719919.052.png]
			
			[image: 770719919.053.png]
			
			[image: 770719919.054.png]
			
			[image: 770719919.055.png]
			
			[image: 770719919.057.png]
			
			[image: 770719919.058.png]
			
			[image: 770719919.059.png]
			
			[image: 770719919.060.png]
			
			[image: 770719919.061.png]
			
			 

			[image: 770719919.062.png]
			
			 

			[image: 770719919.063.png]
			
			 

			[image: 770719919.065.png]
			
			[image: 770719919.066.png]
			
			[image: 770719919.067.png]
			
			[image: 770719919.068.png]
			
			[image: 770719919.069.png]
			
			[image: 770719919.070.png]
			
			[image: 770719919.071.png]
			
			[image: 770719919.072.png]
			
			[image: 770719919.073.png]
			
			[image: 770719919.074.png]
			
			[image: 770719919.076.png]
			
			[image: 770719919.077.png]
			
			[image: 770719919.078.png]
			
			[image: 770719919.079.png]
			
			[image: 770719919.080.png]
			
			[image: 770719919.081.png]
			
			[image: 770719919.082.png]
			
			[image: 770719919.083.png]
			
			[image: 770719919.084.png]
			
			[image: 770719919.085.png]
			
			[image: 770719919.087.png]
			
			[image: 770719919.088.png]
			
			[image: 770719919.089.png]
			
			[image: 770719919.090.png]
			
			[image: 770719919.091.png]
			
			[image: 770719919.092.png]
			
			[image: 770719919.093.png]
			
			[image: 770719919.094.png]
			
		

		
			
				
					
						Tough,
					
				

			

			
				
					
						yet 
					
					
						inspiring.
					
				

			

			
				
					
						Visually stunning and incredibly tough, Corning
					
					
						®
					
					
						 Gorilla
					
					
						®
					
					
						 Glass is changing 
					
				

				
					
						the face of television. It allows manufacturers to create slim, edge-to-edge 
					
				

				
					
						displays that dissolve the boundaries between the viewer and action. And 
					
				

				
					
						its outstanding optical clarity helps bring pictures to life. Corning Gorilla 
					
				

				
					
						Glass enables advanced television designs that you never dreamed possible. 
					
				

				
					
						Where will it go next?
					
				

				
					
						                                                           Start innovating at
						 CorningGorillaGlass.com
					
				

			

			
				
					
						©
					
				

			

			
				
					
						2011
					
				

			

			
				
					
						 Corning Incorporated. All rights reserved.
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						Save 20% on these kits from the pages of Make!
					
				

				
					
						Visit
						 
						makershed.com
						 
						and enter coupon code MAKEIT*
					
				

			

			
				
					
						MAKE Volume 23
					
				

			

			
				
					
						MAKE Volume 15
					
				

			

			
				
					
						MAKE Volume 19
					
				

			

			
				
					
						MINI FUME EXTRACTOR 
					
				

				
					
						[JMBUN07] $35
					
				

				
					
						Solder safely in small spaces 
					
				

				
					
						with this fume extractor.  
					
				

				
					
						Includes all the parts you  
					
				

				
					
						need – even the fan!  
					
				

				
					
						Soldering required.
					
				

			

			
				
					
						USELESS MACHINE 
					
				

				
					
						[MKSB023] $25 
					
				

				
					
						What does this machine do? 
					
				

				
					
						It turns itself off. You turn it 
					
				

				
					
						on again, it turns itself off 
					
				

				
					
						again. Great for hours of use-
					
				

				
					
						less fun for the whole family. 
					
				

			

			
				
					
						AIR ROCKET KIT
					
				

				
					
						[MKRS1] $50
					
				

				
					
						Shoot paper rockets hun-
					
				

				
					
						dreds of feet into the air! 
					
				

				
					
						Includes parts for the rocket 
					
				

				
					
						launcher, plus templates for 
					
				

				
					
						rocket design. Whooooosh!
					
				

			

			
				
					
						MAKE Volume 26
					
				

			

			
				
					
						MAKE Volume 26
					
				

			

			
				
					
						MAKE Volume 22
					
				

			

			
				
					
						GALVANIC SKIN 
					
				

				
					
						RESPONSE (GSR) KIT
					
				

				
					
						[MSGR01] $25 
					
				

				
					
						Make a truth meter circuit 
					
				

				
					
						and measure your reaction. 
					
				

				
					
						Try it on your friends (or  
					
				

				
					
						enemies). It’s a great way  
					
				

				
					
						to get to know someone!
					
				

			

			
				
					
						MOTION-SENSITIVE 
					
				

				
					
						CAMERA PARTS KIT
					
				

				
					
						[MKS1] $40 
					
				

				
					
						Use this kit with your IR 
					
				

				
					
						remote-ready digital camera 
					
				

				
					
						to take amazing wildlife  
					
				

				
					
						pictures, then flip a switch  
					
				

				
					
						to take time-lapse photos!
					
				

			

			
				
					
						PENDULUM  
					
				

				
					
						CHALLENGE KIT
					
				

				
					
						[MSPC01] $26 
					
				

				
					
						Can you stop the pendulum 
					
				

				
					
						at the bottom? This game 
					
				

				
					
						features 15 LEDs arranged in 
					
				

				
					
						an arc to simulate the path 
					
				

				
					
						of a swinging pendulum.
					
				

			

			
				
					
						DISCOVER DIY KITS, TOOLS, BOOKS, AND MORE AT
					
					
						 
						»
						 makershed.com
					
				

			

			
				
					
						* offer valid through 8/31/11
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						ON THE 
					
				

				
					
						COVER
					
				

			

			
				
					
						Make:
						 
						Volume 27
					
				

			

			
				
					
						49
					
				

			

			
				
					
						42
						:
						 Yellow Drum Machine
					
				

				
					
						Build a musical bot that drives around making wicked beats 
					
				

				
					
						on found surfaces. By Frits Lyneborg
					
				

			

			
				
					
						49
						:
						 Roomba Recon
					
				

				
					
						Turn an old Roomba vacuum robot into a web-controlled, 
					
				

				
					
						wireless remote surveillance vehicle. By Raymond Caruso
					
				

				
					
						with Evin Papowitz
					
				

			

			
				
					
						THE SPY WHO VACUUMED: 
					
					
						Hacked with a 
					
				

				
					
						router and webcam, this Roomba spies via the internet. 
					
				

				
					
						Creative direction by Sean DallasKidd. Photography
					
				

				
					
						by Garry McLeod. Prop styling by Tietjen Fischer.   
					
				

			

			
				
					
						56
						: 
						Spazzi: A Solenoid-Powered Dancebot 
					
				

				
					
						Make a cute robotic bobble-head that dances to your music, 
					
				

				
					
						and even makes some of his own. By Marek Michalowski 
					
				

			

			
				
					
						62:
						 Teleclaw: Remote Robot Gripper 
					
				

				
					
						Use a TV remote and dollar-store parts to grab and release 
					
				

				
					
						small objects from afar. By Gordon McComb
					
				

			

			
				
					
						56
					
				

			

			
				
					
						66
						:
						 Teaching Old Toys New Tricks
					
				

				
					
						Convert toys into surprisingly capable robots using a 
					
				

				
					
						Bluetooth-connected brain. By DJ Sures
					
				

			

			
				
					
						74
						:
						 Welcome, Robot Overlords!
					
				

				
					
						A look at the latest projects and parts in hobby robotics.
					
				

			

			
				
					
						80:
						 Robots of Maker Faire
					
				

				
					
						The robots ran rampant in San Mateo, Calif., this year.
					
				

			

			
				
					
						Columns
					
				

				
					
						11
						: 
						Welcome: Building Robots That Play
					
				

				
					
						Can a machine be playful? Can it entertain us, even mimic us? 
					
				

				
					
						By Dale Dougherty
					
				

			

			
				
					
						SPAZZI: 
					
					
						A bouncy, solenoid-powered robotic
					
				

				
					
						character from the makers of Keepon.
					
				

			

			
				
					
						66
					
				

			

			
				
					
						12:
						 Reader Input
					
				

				
					
						Jacobean joinery, zinc fumes, space pods, and stealth networks.
					
				

			

			
				
					
						15:
						 
						Maker’s Calendar
					
				

				
					
						Events from around the world. By William Gurstelle 
					
				

			

			
				
					
						16: 
						In the Maker Shed
					
				

				
					
						The kit that launched 3,100 new electronics makers.
					
				

				
					
						By Dan Woods
					
				

			

			
				
					
						26
						: 
						Tales from the Web
					
				

				
					
						Building a MAKE video network. By Gareth Branwyn
					
				

			

			
				
					
						27
						: 
						Making Trouble
					
				

				
					
						Pneubotics: Walking bouncy castles. By Saul Griffith
					
				

			

			
				
					
						TOY HACKS: 
					
					
						DJ Sures shows you how to make 
					
				

				
					
						interactive robots out of common toys.
					
				

			

			
				
					
						28
						:
						 Country Scientist  
					
				

				
					
						Startups: Origins of the PC revolution. By Forrest M. Mims III
					
				

			

			
				
					
						Vol. 27, July 2011. MAKE (ISSN 1556-2336) is published quarterly by O’Reilly Media, 
					
				

				
					
						Inc. in the months of January, April, July, and October. O’Reilly Media is located at 
					
				

				
					
						1005 Gravenstein Hwy. North, Sebastopol, CA 95472, (707) 827-7000. SUBSCRIP-
					
				

				
					
						TIONS: Send all subscription requests to MAKE, P.O. Box 17046, North Hollywood, 
					
				

				
					
						CA 91615-9588 or subscribe online at
						 
						makezine.com/offer
						 
						or via phone at (866) 
					
				

				
					
						289-8847 (U.S. and Canada); all other countries call (818) 487-2037. Subscrip-
					
				

				
					
						tions are available for $34.95 for 1 year (4 quarterly issues) in the United States; 
					
				

				
					
						in Canada: $39.95 USD; all other countries: $49.95 USD. Periodicals Postage Paid at 
					
				

				
					
						Sebastopol, CA, and at additional mailing offices. POSTMASTER: Send address 
					
				

				
					
						changes to MAKE, P.O. Box 17046, North Hollywood, CA 91615-9588. Canada 
					
				

				
					
						Post Publications Mail Agreement Number 41129568. CANADA POSTMASTER: 
					
				

				
					
						Send address changes to: O’Reilly Media, PO Box 456, Niagara Falls, ON  L2E 6V2
					
				

			

			
				
					
						31:
						 Make Free: Moral Suasion
					
				

				
					
						Four horsemen of the 3D printing apocalypse.
					
				

				
					
						By Cory Doctorow
					
				

			

			
				
					
						Family fun project
					
				

			

			
				
					
						2
					
				

			

			
				
					
						Make
						:
						 makezine.com/27
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						By: Forrest M. Mims III
					
				

				
					
						The year is 2021, and the Federal Panel of Obsolete Technology (PØT) has banned the
					
				

				
					
						manufacture, sale and use of manually adjustable (analog) potentiometers, trimmers
					
				

				
					
						and the like. Only digitally-programmable potentiometer technology may be 
					
				

				
					
						manufactured and used. Consultant Leo Smith is an analog old timer with a thriving
					
				

				
					
						business designing workarounds for circuits that would work much better if "old 
					
				

				
					
						fashioned" analog components banned by the PØT were still available. How did Leo
					
				

				
					
						design a rotary style, continuous (no steps) volume control for a 
					
				

				
					
						children's portable radio without breaking the law? 
					
				

				
					
						See if you are correct at
						 
						w w w . J a m e c o . c o m / u n k n o w n p o t
						. 
					
				

				
					
						Order Your Free Catalog
					
				

				
					
						www.Jameco.com/Catalog
					
				

				
					
						1-800-831-4242  
					
					
						| 
					
					
						www.Jameco.com
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