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The Fluctuating Torque Generator with Print Motor

By
Eiki OSAKI, Hiroshi SHIMIZU and Hideyuki TAMURA

The purpose of the present paper is to develop the fluctuating torque generator by the
electric machine system.

As for the fluctuating torque generator by machine system, many studies have been
performed, but this system made remarkable vibration and noise in machine parts, and it is
difficult to get optional torque waveformes.

In the electric machine system used here, to overcome this problem, the signal from the
frequency function oscillator was fed via preamplifier stage and intermedial amplifier stage
which provided voltage and current amplifier to switching circuit.

The switching circuit principally comprised the power transistors, the DC-servo motor
and the DC-power souce, and the signal from intermedial amplifier stage was connected
to the base of the power transistors.

The current of the DC-servo motor between emiter and collector of the power transistors
was controlled by the base signal.

The application of this system made the torque waveforme under continuous control in

the frequency range from DC to 1 KC/S.
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Fig. 1. Schematic diagram of the whole circuitry used here.
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Table. The electrical characteristics of the differential operational amplifier.

VOLTAGE GAIN (de open-loop)
+25C (5KQ output load) 20,000 (min.)
+25C (100KQ output load) 80, 000 {min. )
—25C to+85C (5KQ output load) 5,000 (min.)
RESPONSE (as inverting amplifier) :
Small signal unity gain-bandandwidth 1.3Me/s (min. )
Large signal (full output) 10 Ke/s (min.)
Rate limit . 0.6V/usec.
INPUT VOLTAGE RANGE
Both inputs 10V
Between inputs 5V (abs.max.)
Common mode rejection ratio (dc) 1000 : 1 (min.)
INPUT IMPEDANCE :
Between imputs (dc) 150 KQ (min. )
Common mode (d¢) 20 MQ (min.)
INPUT VOLTAGE OFFSET
Initial offset voltage Externally adjustable to zero
INPUT CURRENT OFFSET
Initial offset (257) 500nA (max.)
OUTPUT (5KQ load)
Voltage + 11V (min.)
Current + 2.2mA
POWER REQUIREMENT
Quiescent + 5 5mA at =15V
Full output (at *11 V,5KQ load-typical) + 7.7mA at +15V
(add 10% for maximum requirement) — 5.5mA at —15V
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Fig, 2. Circuit diagram of the preamplifier stage.
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Fig. 4. Circuit diagram of the switching circuit stage.
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Fig. 6. Complete circuit of the fluctuating torque generator.
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Fig. 7. Frequency characteristics of open loop (Bode diagram).
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Fig. 10. Frequency characteristics of open loop with compensatory network (Bode diagram).
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Fig. 11. Frequency characteristics of closed loop (Bode diagram).
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Fig. 15. Examples of the waveforms.
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Fig. 16. Relationship between torque and current of the DC-servo motor.
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