HOW  TO  TRAVEL  IN  SPACE

It was February 7, 1984.  Navy Captain Bruce McCandless II, an astronaut aboard Challenger’s 41-B mission, became the first person to walk untethered in space.  He became the first human satellite by performing a feat no astronaut had ever attempted.  He stepped into space without being fastened to a line.

McCandless maneuvered up to 320 feet away from Challenger.  He was elated not only because he had reached the summit of his 18 years as an astronaut, but also because of the successful performance of the $10 million backpack that he had helped to create.  The 335-pound backpack is called a Manned Maneuvering Unit (MMU).  An astronaut can up on the MMU and remove it unassisted at a special flight support station in the space shuttle.

The MMU is powered by 24 nitrogen gas thrusters which are activated by hand controllers.  These controllers, located at the end of the MMU’s extendable arms, give an astronaut the luxury of moving in any direction.  As the gas escapes from a thruster in one direction, the reaction moves the MMU in the opposite direction.

The MMU operates according to Newton’s Third Law of Motion which says:  “To every action there is an equal and opposite reaction.”
Action and reaction are complementary.  You can’t have one without the other.  Remember, these two forces of action and reaction act on different bodies.

Consider a jet engine, for example.  Hot gases rushing out the tail pipe cause a reaction that thrusts the jet through the sky.  In a jet or rocket, the MASS of the gas escaping out the exhaust multiplied by its VELOCITY equals the MASS of the jet multiplied by its VELOCITY in the opposite direction, or in formula form:

mV = Mv

little mass x BIG VELOCITY = BIG MASS x small velocity

exhaust gas x BIG VELOCITY = JET x small velocity

It may seem strange, but the mass or weight of the gas streaming out of the tail pipe multiplied by its speed is equal to the mass of the jet multiplied by its speed forward.
Taken from:  J. Weston Walch’s Everyday Science:  Real-Life Activities
