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In case 1/2/3, we could use either a D.C or A.C to achieve the same effect.  In 
either case, the free movable coil in the central would oscillate back and fro in 
its range of movement. This could be consider as Double Oscillation in 
electromagnetic field: The strength of magnetic field experience by the central 
coil is changing through the whole oscillation, i.e. Oscillation of strength of 
magnetic field within oscillation of magnetic polarity of the power-supplied EM 
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coil.

Just like in Double Oscillation in the case of gravity field, instead of a fixed g 
across the whole period of oscillation, g is involve in a series of iteration to 
alter the later value of itself. Physically speaking, gravity cause the oscillation 
of the pendulum; however, the special structure of that invention allow the 
effect of oscillation to feedback into the mechanism with the effect of altering 
the gravity experience by pendulum. Thus we have strength of gravity at one time 
altering strength of gravity at another time. Thus if we start the pendulum in a 
different position(somewhere between the point of highest and lowest potential 
energy), the oscillation of gravity itself would follow a different path.

Compare that to the thought experiment I propose here. The EM coil with 
electrical supply would first magnetize. Magnetic polars thus appeared in both 
end. Then the magnetic current it emit would enter into the other coil(s) to 
produce magnetic current(s) opposing its entry. i.e. The magnetic polarities of the 
other coil(s) would be identical to the first-magnetized EM coil. Since the 
central coil is movable within a range, mutual induction would cause it to move 
away from the first-magnetized coil; thus the movable would experience a magnetic 
field varied because of the source and its only reaction to the source. i.e. It is 
the case which the reaction of middle coil is feedback into the mechanism to 
alter the later reaction.

Detail mathematical analysis is necessary. However, we can made some tentative 
conclusion here(Ideal case, no friction):
Liken the 'Falling-Magnet-in-the-coil' question, the ratio of mass/inductance of 
the movable coil is the critical factor here. If the ratio is below a critical 
value, the effect of 'double oscillation' would be fast, strong and dramatic but 
the oscillation would be within a shorter range. i.e. The variation introduced by 
the movement of middle coil completely alter the whole picture of interaction 
between itself and the first-magnetized coil. The gravitational inertia of the 
movable coil has little retardation effect on Double oscillation at all. 
  On the contrary, if the ratio is above that threshold. The greater 
gravitational inertia of the movable coil has limited the effect of Double-
Oscillation. The reaction would be slower, less dramatic and within a greater 
range. In both cases, I suspect that the oscillation of oscillations of the 
middle/movable coil would follow a simple formula. 


