
Machines and Mechanisms



https://www.amazon.com/addi-990-2-addi-Express-Professional-Knitting/dp/B000XT3OPG



Dobby Loom





https://www.youtube.com/watch?v=HPQbKTJPsU4



What is a Machine?





Basic` Machines



Fl	dl	=	Fe	de



Work and Energy
Energy converted to work  

■ Force x Distance 

■ Torque x Angle 

Transforming power 

■ Change force: Fout / Fin 

■ Change distance or speed: dout / din  

Mechanical advantage



IS	VS	=	IP	VP		
VS	=	NS/NP	VP





Gears

Transmission 
Change speed and power

Clock 
Change rate of motion



Pulleys

Lathe - Change cutting speed





Kinematic Chains 

Linkages and Mechanisms



Franz Reuleaux (1829-1905)

Reuleaux believed that 
machines could be 
abstracted into chains of 
elementary links 
called kinematic pairs. 
Constraints on the machine 
are described by 
constraints on each 
kinematic pair, and the 
sequence of movements of 
pairs produces a kinematic 
chain.



Converting Motion
Linear to rotary 

■Windmill 

■Water wheel 

■Steam/Combustion engine 

Linear to rotary 

■Piston and engine crank



Boulton-Watt Steam Engine

https://en.wikipedia.org/wiki/Watt%27s_linkage



Slider Crank

Three revolute joints (R) and one prismatic joint (P)









Leo Dorst's Lego Peaucellier Cell



Michael Gasperi's Lego Rack and Pinion Steering



Pantograph





Four-Bar Linkage

https://en.wikipedia.org/wiki/Four-bar_linkage



Thang's 2700 Animated Mechanical Mechanisms



Cams

https://en.wikipedia.org/wiki/Cam



Clock of the Long Now Foundation



Automata





Cylinder Music Box



Washing Machine Sequencer (1970ish)

https://en.wikipedia.org/wiki/Cam_timer





What is a Machine?



From: Computation: Finite and Infinite Machines

Finite-State Machine
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Videos 

■Mechanical computers 

Web sites 

■http://507movements.com 

■ Thang's animations


