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Abstract 
An inertial gyroscope in engineering manifests remarkable property of maintaining its axis in a space, which nature is still not well described in classical mechanics. Researchers unsuccessfully try to explain this gyroscope peculiarity since the Industrial Revolution. New study demonstrates that origin of the gyroscope properties is more complex than presented in known publications. The action of the internal torques is generated by the centrifugal, common inertial and Coriolis forces of the rotating mass elements as well as changes the change in the angular momentum of the spinning rotor. These inertial forces are acting simultaneously and interdependently around two axes and produce eight inertial torques. The action of these inertial torques represents the fundamental principles of gyroscope theory that formulated by the law of kinetic energy conservation. Inertial forces produce resistance and precession torques acting around two axes that perpendicular to each other and demonstrate unexplainable properties. The gyroscope with one side support manifests following properties. Blocking motion around one axis this leads to deactivation of the resistance torques acting around other axis. At this situation, the running gyroscope turns dawn under action of the gravity force only. The resistance torques generated by the centrifugal and Coriolis forces of the spinning rotor do not reveal their actions that validated by tests. At the same time the precession torques are acting at the new condition. This phenomenon of deactivation of the resistance torques is the demonstration with high probability of the unknown property of inertial forces acting at condition of interdependency. The physical origin of the deactivation of the inertial forces for the running gyroscope represents the new challenge for researchers that should deeply investigate the nature of resistance torques. The inertial forces acting on the spinning disc play considerable role and new research should cover this gap in classical mechanics.
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