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The pressure dependence of resonance impedance of a wristwatch oscillator made it possible to estimate ambient gas

pressures from 1 atm to 1 Pa. A thermometer-type oscillator provides a practical basis for compensating thermal varia-

tion of the intrinsic impedance and lowers the minimum detectabale pressure to 10 mPa. Based on the theory of the

gauge, a digital data processing method was developed for an 8-bit microprocessor to realize automatic pressure indica-

tion with errors of less than around 10% in a full pressure range for any gas with given values of mass and viscosity cons-

tant. By utilizing the pressure dependence of the resonance frequency and the impedance, automatic discrimination of

hydrogen from air was successfully demonstrated.
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Fig. 2. Circuit diagram of the quartz friction vacuum gauge.
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Fig. 3. Temperature dependence of the intrinsic im-
pedance Z, and resonance frequency measured for
the themometer-type oscillator.
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Fig. 4. Fluctuaition of the intrinsic impedance Z; at
constant temperature under a pressure of less than

1X107*Pa.
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Fig. 5. Pressure dependence of the impedance incre-

ment AZ for six gases.
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Fig. 7. Variation of the intrinsic impedance Z, due

to switching of the thermal compensation function.
The pressure and temperature are the same as in
Fig. 6.
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Variation of the pressure indication during stepwise pumping down for different gauge temperatures.
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Fig. 11. Comparison of the calculated and measured
values of the impedance increment 4Z as a function
of the pressure. Solid lines are given by calculation,
and the plots by measured values.
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Fig. 13. Pressure dependence of resonant frequency
f and increment AZ of resonant impedance for
nitrogen and hydrogen gases.
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Fig. 14, Variation of the frequency, impedance and
pressure indication during introduction of hydrogen
after evacuation.
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