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MODEL FOR A GYROSCOPE WITH INNER ROTORS 

CONNECTED AT 1200
Diana Cotoros1, Dumitru Nicoara1
1 Transilvania University, Brasov, ROMANIA,  e-mail dcotoros@unitvb.ro
Abstract:This paper is conceived as a follow up of the paper Model of a Dynamically Tuned Gyroscope. It deals with creating this time a model for a dynamically tuned gyroscope with  inner rotors connected at 1200. Before generating the model it seemed interesting to also create a representation of the instantaneous axis of rotation  motion, as we know the gyroscope has a  fixed point motion. The representation shows different postions of  the axis during the gyroscopic motion, using again  the Mathcad programme. Then, the model at rest was represented and after introducing the matrix of the rotation angles, we obtain the changed positions of the inner rotors and of the torsion bars, for two different situations. The transducers equipping the inner rotors will transmit the information  to the gyroscopic device they are serving and it is easier and cheaper to check their functionality using virtual models on the computer, before  the device is assembled on the aircraft.
Keywords: dynamically tuned gyroscope, device, matrix of rotation
1. INTRODUCTION
As stated in a previous paper, a dynamically tuned gyroscope may be provided with various numbers of inner rotors connected with each other by torsion bars and also to the spinning shaft. 

The present paper deals with a dynamically tuned gyroscope whose rotors are connected with elastic torsion bars located at 1200.
2. INSTANTANEOUS AXIS OF ROTATION
In this case it might be interesting to also visualize the instantaneous axis of rotation (of unit vector 
[image: image33.wmf]) for the gyroscope, used then to emphasize the finite rotation associated to a rotation B3 around the axis 
[image: image2.wmf]e

r

 of angle (. The rotation B3 was modelated using the following mathematical expression:
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(1)
where U(e) represents the skew matrix of the eigen vectors associated to the matrix B3, E is the unit matrix and s((), c(() the sinus, respectively the cosine of the angle (. 

In order to animate the systems of reference motion and materialize the trace left by the rotation axes we use the function:
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(2)
The representation we get was shown in fig.1.
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Figure 1: Instantaneous axis of rotation
3. MATHCAD REPRESENTATIONS
The same way we did for the two inner rotors gyroscope, we will first represent the model at rest. We need the rotation matrix, as follows:
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(3)
We generate now the cross – section of the shaft and the three inner rotors, using the following mathematical functions:
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The torsion bars will be expressed by the following functions:
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where the matrices A, B, C, D, E and F are provide the dimensional information for the inner rotors and the torsion bars.
The model at rest for the three inner rotors gyroscope in cross – section is shown in fig.2.
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Figure 2: Model at rest
The matrix of the rotation angles will be:
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The final rotation is given by:
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The changed positions of the rotors according to the rotations involved are expressed as follows:
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The rotated positions of the torsion bars are modelated using the mathematical functions below:
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Now we have all the necessary elements to be able to visualize the new positions of the inner rotors and torsion bars, as can be seen in fig.3.
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Figure 3: New positions of the rotors and torsion bars
We also may obtain a new visualization by changing the matrix of the rotation angles, as follows:
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The changed position of the inner rotors and torsion bars is represented in fig.4.
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Figure 4: Changed positions
4. CONCLUSIONS
This program, developed by help of Mathcad allows us to see what happens in any situation with the rotors position and also to quickly identify the unfavorable situations and avoid them. Also by visualizing the frames motion we can understand and watch the displacement of the gyroscopic rotors, regardless of the rotation angles values.
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