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ABSTRACT: A flueric ampli?er with two control ports for 
each control channel. Each control channel is split'to operate 
both ports. The control ?ow is split and applied to the power 
jet through the two separate control ports. This separate appli 
cation is called distributed control and results in greater ?ow 
recovery and pressure recovery as well as improved switching 
time. One of the control ports comprises an entrainment con 
trol port for introducing positive pressure control ?uid to the 
attachment bubble existing along the attachment wall, and the 
other one of the control ports constitutes a momentum 
exchange control port for creating a momentum impact force 
on the power stream. 
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DISTRIBUTED CONTROL FLUERIC AMPLIFIER 

BACKGROUND OF THE INVENTION 

I . Field of the Invention 
This invention relates to an improved pure ?uid ampli?er, 

and more particularly to an improved arrangement of control 
ports and control channels for use in a ?ueric ampli?er. v 

2. Description of the Prior Art 
Flueric ampli?ers in the prior art have conventionally had 

only one input port for each control channel. Certain prior art 
ampli?ers have had more than the conventional number of 
control ports (see U.S. Pat. Nos. 3,339,571 and 3,380,655), 
but not more than one control port controlled directly by a 
single control ?ow. 

SUMMARY OF THE INVENTION 

This invention is a ?ueric ampli?er in which each control 
?ow is split and applied to the power jet through at least two 
separate control ports. This separate application is called dis 
tributed control and results in greater ?ow recovery and pres 
sure recovery and improved switching time. 

BRIEF DESCRIPTION OF THE DRAWING 

The sole FIGURE is a top view of a ?ueric ampli?er accord 
ing to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The FIGURE represents a ?ueric ampli?er, especially a 
bistable ampli?er. The power jet ?ow is applied through a 
DESCRIPTION OF THE PREFERRED EMBODIMENT and ' 
enters an interaction chamber 2 through ajet nozzle area 3. 

After de?ection, accomplished in a‘ manner described 
below, the ?uid from the power jet leaves the chamber 
through either a left output channel 4 or a right output chan 
nel 5, which are separated by a splitter 6. 
As illustrated, a control stream is being applied to the 

chamber from a left primary control channel 7. Channel 7 is 
split into secondary channels 8 and 9 by a splitter 10. 

Valves 11 and 12, which may be variable, are located 
respectively in channels 8 and 9 to control the ?ueric im 
pedance of the channels 8 and 9 for proper proportioning of 
?ow between the two channels. 
The control ?ows from channels 8 and 9 enter the interac 

tion chamber through control ports 13 and 14 respectively. 
Elements 7a through 14a from the right side of the ampli?er 
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respectively correspond in description and function to ele- ' 
ments 7 through 14 from the left side of the ampli?er. 
The distance from jet nozzle 3 to power jet splitter 6 is 

preferably kept to a minimum for optimum pressure and ?ow 
recovery. 

In the operation of the ampli?er, assume that the power jet 
is locked onto the left wall of the interaction chamber. This ' 
con?guration of the jet causes a low-pressure region, some 
times called an attachment bubble, to form along the left wall. 
The low-pressure region holds the jet to the wall by maintain 
ing a pressure differential across the jet. 
When'it is desired to move the jet away from the left wall, 

?uid must be introduced from the left control to build up pres; 
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sure in the bubble region, supply the entrainment needs of the ' 
jet on the bubble side, and thus destroy the bubble. In the 
place of the bubble is left a region of higher pressure which 
tends to de?ect the jet to the right. The control ?uid for this 
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purpose is supplied through control port 14. 

Additional airv is introduced through control port 13 to 
exchange momentum with the partially de?ected power jet to 
assure that amaximum amount of the ?uid from the power jet 
is de?ected beyond splitter plate 6 into the right output.chan 
nel 5. The combined ?ow .from ports 13 and 14 acts as a wall 
in containing the power jet and directing it to the proper one 
of the output channels 4 or 5. 

Distributed control is not limited to the use of two control 
ports on each side of the interaction chamber. Three or more 
ports could be used. However, the preferred embodiment uses 
two ports for relative ease of construction. 

Although the preferred use of the improved control is in a 
bistable ampli?er, it would be obvious to use it in a propor 
tional ?ueric ampli?er. 

Although the invention has been described in terms of van 
ampli?er having left and right sides and two output channels, 
the invention would also be useful in a three-dimensional am 
pli?er having more than two sides. 

While the invention has been particularly shown and 
described with reference to a preferred embodiment thereof, 
it will be understood by those skilled in the art that various 
changes in form and details may be made therein without de 
parting from the spirit and scope of the invention. 

Iclaimi 
l.vln a ?ueric ampli?er of the wall attachment type having - 

input means for admitting a ?uid input power stream into an 
interaction chamber, attachment walls downstream of said 
inlet and on opposite sides of said chamber and separate out 
put channels leading from the chamber downstream of said at 

. tachment walls, the improvement comprising: 
groups of longitudinally‘ aligned control ports opening up 
, into said chamber upstream of said attachment wall on 

opposite sides of the power stream with each output 
channel lying on diametrically opposite sides of the power 
stream from respective group of control ports effecting 
movement of said power stream into the same, 

at least one upstream control port on each side of said 
chamber comprising an entrainment control port for in 
troducing positive pressure control ?uid to the at 
tachment bubble existing along the attachment wall and 
at least one control port on the same side of said chamber 
and downstream of said entrainment control port con 
stituting a momentum exchange control port for creating 
a momentum impact force on the same side of said power 
stream, , 

a common primary control channel for independently sup~ 
plying control ?uid and secondary control channels 
separately connecting the control ports for each group to 
its primary control channel to simultaneously supply con 
trol ?uid to said chamber through said entrainment con 
trol port and said momentum exchange control .port. 

2. An ampli?er according to claim I wherein said groups of 
control ports number two and open up into said chamber on 
diametrically opposite sides thereof. 

3. An ampli?er according to claim I wherein each of the 
secondary control channels includes a variable ?ueric im 
pedance for control of the amounts of ?uid ?ow in each 
secondary channel. 

4. An ampli?er according to claim 3 wherein said groups of 
control ports are two in number and said groups of control 
ports and said output channels are diametrically opposite each 
other. ' 


