University of Virginia Advancements in the Measurement of Density and Viscosity


Magnetic levitation for precision measurements was pioneered by Jesse W. Beams in the 1920’s.  One primary goal at this time was, through the use of mirrors and high speed, low friction rotors, to split the photon.  In addition to that experiment, Beams utilized the magnetically levitated rotor to measure the gravitational constant, G, to a greater degree of precision than had previously been achieved, as well as to perform viscosity measurements on gasses by observing the rate of angular deceleration of the rotor.  An explanation of the history of the high speed rotor he developed and of the gravitation measurements that he later went on to conduct with it is included in a symposium lecture presented by Ritter and Jones in 1983.


Beams’ basic design of an object suspended magnetically through the use of and LED-photodiode control system was first applied to density measurements in the 1950’s.  The system used then is a similar system to the one used here, in which solenoids are placed above and below a buoy resting in a bath of the liquid to be analyzed, and their current is controlled by a photodiode placed opposite an LED.  Three articles released by Beams during his work on the magnetic densimeter in the 1960’s have been included in the reference section.
,
,


Rogers C. Ritter carried on the experiments in the 1980’s.  His primary contribution to the existing setup was the realization that magnetic levitation could be applied to viscosity measurements, not through angular rate of deceleration, but rather through driven, damped oscillations.  Many of the developments made by Ritter and Beams are discussed in the two symposium lectures given in 1983 and included in the reference section.1,
  Ritter also produced some of the first publications concerning the use of the magnetic densimeter instrument for viscosity measurements.
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