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The Analysis of the Vibration Reduction Effect of the Impedance Roller
in Tape Transport System
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ABSTRACT

The longitudinal vibration of the tape in the tape transport system influences the performance of
the magnetic tape-recording system. Generally it is controlled by a passive method with impedance
roller which is easy to implement and cost-effective. Therefore the effect of the impedance roller in
reducing the tape vibration was analyzed in this paper. The practical tape transport system was
modelled mathematically as a mass-spring system. Both simulation and experimental study were
carried out in order to show the vibration reduction effect of the impedance roller.
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Fig. 1 Schematic diagram of the tape transport system
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Table 1 Moment of inertia of the supply reel part

Tape Supply reel Holder + Torque Supply reel Equivalent mass
(2hI:) Mass(g) Moment of limiter moment radius of of supply reel
inertia(gcm®) of inertia(gcm?) rotation(mm) part(g)
Empty 22.6 183.7 9.767 13.0 1145
1/4 43.5 252.3 9.767 22.8 56.3
1/2 64.3 397.8 9.767 29.2 48.0
3/4 85.2 634.5 9.767 35.3 51.8
Full 106.0 928.5 9.767 40.0 58.6
Table 2 Moment of inertia and equivalent mass of the impedance roller
\ 515 @15
Impedance @10 @12 75 o 25 B
roller 25 25 ; i T T
type T T T T [N : :
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J and I ! : : I ] | |
| | | |
Mtq { 1 1 1 | 1 ! Il
X 210 27
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