
































In addition, a theoretical discussion of the dynamic response of
the amplifier is given and future work needed to make the element
useful to the system engineer is outlined.

2. LAMINAR JET AMPLIFIER CONFIGURATION AND CHARACTERISTICS

The shape of the laminar propc.:icnal amplifier is given in figure
3. This design overcomes the pressure sensitivity to bias level by a
geometrical change in the control nozzle structure and by properly
staging the supply pressures. The amplifier has single-stage pressure
gain greater than 15 (fig. 4), good saturation characteristics, and
low noise.

Figure 3. Photograph of present design of laminar proportional amplifier.
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Figure 8. Variation of jet flow characteristics with Reynolds number, vih/v.

This approximate definition of the proper operating Reynolds number
range can be used with different element depths to defin: an operating
supply pressure region for laminar jet amplifiers as is shown in figure
9. Element depths of 0.1 to 2 mm were arbitrarily selected. For the
minimum and maximum depths shown in figure 9, the ratio of maximum
to minimum supply pressure is 2500. For maximum dynamic range, the
power supplies of each successive stage must be increased by the fac~-
tor of the pressure gain so that all elements saturate simultaneously.
From figure 9, the last stage to first stage power supply ratio is
the gain of n - 1 stages. Therefore, for maximum dynamic range, the
total gain possible is 2500 times the gain per stage, or 25,000 if
the single stage gain is 10. If more pressure gain per stage is re-
guired, the element depth limits must be increased or the dynamic
range of the staged amplifier must be reduced. Operation below the
proper Reynolds number range is inefficient even though some gain
could be obtained.

The definition of an operating range for laminar amplifiers is a
significant accomplishment; fluid devices can now be staged, scaled,
tested, and analyzed in detail. Also, the problem of building staged
amplifiers is greatly simplified, since the decoupled amplifiers oper-
ate with one flow field, and this flow field operates properly within
a selected Reynolds number range.
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Amplitude response of laminar proportional amplifier.


























