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Fig. 1 Concept of optical servo system using photo-fluidic interface
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Fig. 2 Structure of a tested single acting booster amplifier
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Fig. 3 Experimental equipment for booster amplifiers
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Table 1 Time constant and dead time

Input pressure Time constant Dead time

(Pa) (msec) (msec)
123 90.5 10.9
235 91.1 39.3
328 92.8 39.1
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Development of the Fluid Booster Amplifier Driven
by Low Differential Pressure
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1-1, Ridai-cho, Okayama 700, Japan
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Today a structual material of an aircraft tends to use a nonmetal material like
CFRP (carbon fiber reinforced plastic) in stead of metal material to save the weight.
Then, the electronic control circuit is more affected by electromagnetic noise, thunder,
radar and so on.

We consider that it is useful to use optical control signal in stead of electrical control
signal in such an environment. For this reason, it has been desired to realize an optical
servo system. An optical servo system is a novel control servo system in which a part
or all of the electric or electronic components of present control system are replaced
with optical components in order to break through the limit of present electronic
control system. We aim to develop the optical servo system using a photo-fluidic
interface which converts optical control signal to pneumatic or hydraulic control
signal.

We had investigated the photo-fluidic interface theoretically and experimentally.
And we developed the interface that the differential output pressure was proportional
to input optical power. However, output fluid power from the interface is too low to
drive an actuator directly. Therefore we need to develop a fluid booster amplifier
driven by very low differential pressure.

In this paper, we developed and tested two types of amplifier; single and double
acting booster amplifier. This amplifier consists of rubber film as a flapper and nozzle.
We investigated their static and dynamic chracteristics. As a result, we found that the
double acting booster amplifier was more useful to amplify very low differential
pressure. This has following advantages. 1) Drift of zero output differential pressure
is small because of a common flapper. 2) This type is less sensitive to the temperature
change because it is operated by the difference of input pressure. To construct the
optical servo system using this amplifier is our next future study.



