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ABSTRACT: A fluidic plate assembly comprising a series of 
abutting plates including a power nozzle plate having an input 
chamber which narrows down into a power nozzle, a control 
passageway plate having an interaction chamber with an open 
ing that registers with the power nozzle and having a plurality 
of control passageways with nozzles that open into the interac 
tion chamber, a splitter plate having a splitter which extends 
into the interaction chamber to form an output ring and hav 
ing a plurality of output passageways that register with the out 
put ring, and means connecting adjacent plates together and 
forming a tight seal. Apparatus for making fluidic plates com 
prising standard mold units for making a series of plates in 
various combinations including power nozzle plates, splitter. 
plates, and control passageway plates. 
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FLUIDICS 

BACKGROUND OF THE INVENTION 

This invention relates to fluidics, and more particularly con 
cerns plates which are adapted to be organized into fluidic ele 
ments so as to conduct a liquid or gas fluid. Further, the inven 
tion relates to plates wherein the fluid may be conducted in a 
direction other than the direction conventionally provided in 
fluidic elements, the conventional direction being parallel to 
the plane of the surfaces of the fluidic plates. 

Fluidics is a name given to a system comprising apparatus 
such as computers and controls operated by liquid or gas 
fluids which are piped throughout the system. Fluidics may 
serve as an alternative for electronics, and fluidic elements 
may be used to manipulate, regulate, or control the flow of a 
fluid in much the same manner that electrical elements such as 
resistors, capacitors, volume controls, and switches are used 
to handle the flow of electricity in electrical systems. 

Fluidic elements are less expensive than comparative elec 
tronic elements, and are less sensitive to temperature, corro 
sion, wear, breakdown, shock, and radioactivity. 

However, the design and manufacture of fluidic elements 
have presented a number of problems. For example, sealing 
between plates has always been a problem. 
Another problem has been lack of flexibility. A fluidic ele 

ment designed to do a specific job is cast and formed of a 
plastic or other material, and its components such as control 
nozzles, passageways, and power nozzles, may not be altered 
so as to adapt the fluidic element for a similar but somewhat 
different job. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of this invention to provide 
fluidic elements which overcome the problems of the prior art. 
It is another object to provide fluidic elements which convey a 
fluidic signal in a direction which is not parallel to the plane of 
the fluidic plates. 

It is another object to provide a fluidic element which is 
tightly sealed. 

It is another object to provide a plurality of standard mold 
units which may be assembled in different ways to build a 
number of different fluidic plates and elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of this invention, including its 
simplicity and economy, as well as the ease with which it may 
be adapted to existing equipment will further become ap 
parent hereinafter and in the drawings, in which: 

FIG. is a view in vertical section of three plates connected 
together to form a fluidic element, an amplifier; 

FIG. 2 is a view in top plan of the fluidic element of FIG. 1; 
FIG. 3 is a view in bottom plan of the fluidic element of FIG. 

1, 
FIG. 4 is a view in section looking in the direction of the 

lines and arrows 4-4 which appear in FIG. 1; 
FIG. 5 is an enlarged fragmentary view in section of a seal 

ing connection between fluidic plates; 
FIG. 6 is an enlarged fragmentary view in section of another 

sealing connection between fluidic plates; 
FIG. 7 is a fragmentary view in section of a fluidic system 

showing several fluidic elements; 
FIG. 8 is a schematic view of FIG. 7; 
FIG. 9 is a schematic view of another fluidic system; 
FIG. 10 is a perspective view of a mold unit adapted to form 

a power nozzle plate; 
FIG. 11 is a perspective view of a mold unit adapted to form 

a control passageway plate; 
FIG. 12 is a perspective view of a mold unit adapted to form 

a splitter plate; and 
FIG. 13 is a perspective view of various mold units placed in 

a mold tray and adapted to form a strip of various plates. 
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2 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Although specific terms are used in the following descrip 
tion for clarity, these terms are intended to refer only to the 
structure shown in the drawings and are not intended to define 
or limit the scope of the invention. 
Turning now to the specific embodiments of the invention 

selected for illustration in the drawings, there is shown in 
FIGS. 1-4 a fluidic element 21 which includes three fluidic 
plates 23, 25, and 27 having upper and lower flat surfaces that 
are substantially parallel. Fluidic element 21 is an amplifier 
made from power nozzle plate 23, control passageway plate 
25, and splitter plate 27. 
Power nozzle plate 23 has a fluid chamber 29 formed 

therein which narrows down into a power nozzle 31 that is 
shown as being rectangular in cross section but which may be 
circular. 

Control passageway plate 25 includes an interaction 
chamber 33 with a bottom opening that registers with power 
nozzle 31, and a top portion which is formed by a splitter 35 
into an output ring 37. Interaction chamber 33 is circular in 
cross section. 

Control passageways 39-44 are formed in plate 25 and ex 
tend toward each other and terminate in control nozzles such 
as nozzles 45, 47 which open into interaction chamber 33 and 
direct control streams into chamber 33 to impinge upon and 
control the direction of flow of the power stream entering in 
teraction chamber 33 from power nozzle 31. 

Splitter plate 27 includes the splitter 35 which is cone 
shaped and extends into interaction chamber 33 of control 
passageway plate 25 to form output ring 37 with the cone 
shaped walls of chamber 33. Plate 27 also includes output 
passageways 38-53 which register with ring 37. 

It is to be noted that a number of the passageways in fluidic 
element 21 extend in the direction which is perpendicular to 
the plane of the plate elements 23, 25, and 27. In other words 
fluid input chamber 29, power nozzle 31, interaction chamber 
33, output ring 37, and passageways 48-53, extend in a 
direction which is perpendicular to the parallel planes of 
plates 23, 25, and 27. 
Means are provided for connecting adjacent plates together 

and forming a tight seal between the plates. Such means may 
be a male and female deforming tapered socket 54, such as is 
shown in FIG. S. Socket 54 includes a male element 55 that 
extends downwardly from plate 56 and fits into a female ele 
ment 57 in plate 58. Elements 55 and 57 are tapered so that 
there is a wedging action between the elements which causes a 
tight seal. 
Another type of sealing means is shown in FIG. 6, and com 

prises deforming ledges 59 that are formed in one plate and 
bite into the abutting plate, thereby locally deforming the 
other plate. Ledges 59 do not deform the entire abutting plate, 
but just deform it locally. 

In operation of fluidic amplifier 21, fluid is conducted to 
fluid input chamber 29 in power nozzle plate 23 and is 
directed from power nozzle 31 into interaction chamber 33 in 
the form of a fluidic stream. This power stream is impinged 
upon in chamber 33 by a control stream from one or more of 
the control nozzles such as 45 and 47 which action of the con 
trol streams on the power stream causes the power stream to 
be directed toward a section of output ring 37, and the power 
stream locks on to the sidewall of interaction chamber 33. If 
no control streams acts upon the power stream, the power 
stream is split into many streams by splitter 35 which directs a 
portion of the power stream uniformly around ring 37. 
Output passageways 48-53 conduct the output stream to 

other passageways or other fluidic elements. 
Turning now to FIGS. 7 and 8, there is shown a fluidic 

system including several fluidic elements that are intercon 
nected. 
An amplifier 61 is contained within dotted lines 63, an am 

plifier 65 is contained within dotted lines 67, and an amplifier 
69 is contained within dotted lines 71. 
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Amplifier 61 includes a power nozzle plate 73 having a fluid 
input chamber 75 that is fed by a power input passageway 77 
which extends parallel to the planes of the flat surfaces of 
plate 73. 
From fluid chamber 75, the power stream passes through 

power nozzle 79 into interaction chamber 81 where it is imp 
inged upon by the control streams emanating from control 
nozzles 83 and 85 which are formed in control-passageway 
plate 87. 
A splitter 89 extends from splitter plate 91 into interaction 

chamber 81, and output passageways 93 carry off the output 
from amplifier 61. 

Control nozzle 83 is fed by a control passageway 95 which 
connects to the output of amplifier 65, and control nozzle 85 
is fed by control passageway 97 which is fed by the output 
from amplifier 69. 

Amplifier 65 includes power nozzle plate 99 with fluid input 
chamber 101 and power nozzle 103, control passageway plate 
105 with interaction chamber 107 and control nozzles 109, 
and splitter plate 111 with splitter 113 and output 
passageways 115 and 117. Output passageway 115 connects 
with passageway 95 which feeds control nozzle 83 of amplifier 
61. Output passageway 117 connects to passageway 119 
which feeds control nozzle 121 in amplifier 69. 

Amplifier 69 includes power input passageway 123, fluid 
input chamber 125, power nozzle 127, interaction chamber 
129, control nozzles 121 and 131, splitter 133, and output 
passageways 135 and 137. Output passageways 135 feeds con 
trol passageways 97 of amplifier 61. 

Examination of FIG. 7 discloses that each fluidic plate is a 
portion of a strip of plates, with each plate adapted to contain 
various components of a fluidic element. For example, plate 
73 contains fluid input chamber 75 and power nozzle 79 
which are components of fluidic amplifier or element 61, and 
the adjacent plate of the strip contains output passageways 
135 and 137 of fluidic amplifier or element 69. 
FIG. 9 is a schematic view of another fluidic system which 

includes fluidic amplifiers 139, 141, and 143. An output 
passageway from amplifier 141 feeds one of the control noz 
zles of amplifier 139. Amplifier 143 is provided with but one 
control nozzle, while amplifier 141 has four control nozzles 
and six output passageways. One of the control nozzles of am 
plifier 141 is fed by one of the output passageways from ampli 
fier 43. 

FIGS. 10 through 13 illustrate the apparatus for forming the 
fluidic element components, such as power nozzle plates and 
control plates. Standard mold units are provided which may 
be combined in various ways to form plate strips. The use of 
standard mold units for the components provides flexibility to 
the designer of the fluidic system. 

FIG. 10 is a view in perspective of a mold unit adapted to 
form a power nozzle plate and includes mold base 145 with its 
power nozzle-input chamber boss 147, and a cover member 
149. Boss 147 is shown as being four sided in horizontal sec 
tion, but it may be circular in horizontal section, if desired. 

FIG. 11 is a view in perspective of a mold unit adapted to 
form a control-passageway plate and includes mold base 151 
having bosses 152-156 for forming five control passageways 
and nozzles. A cover member 157 has a depending boss 159 
which forms the interaction chamber in the control 
passageway plate. Boss 159 is shown as being four sided in 
horizontal section, but it may be many sided or circular. 
To form the power nozzle plate, liquid plastic or the like is 

poured between mold base 145 of FIG. 10 and cover member 
149 and is allowed to set. Then cover member 149 is removed 
and the formed power nozzle plate is removed from base 45. 

Similarly, in FIG. 11, to form a control-passageway plate, 
liquid plastic or the like is poured onto the mold base 151. 
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4. 
Cover member 157 is then placed on top of the plastic with 
boss 159 projecting therein. After the plastic has hardened, 
base 15 and cover member 157 are removed. 

FIG. 12 is a view in perspective of a mold unit adapted to 
form a splitter plate, and includes mold base 161 having a 
splitter cavity 163 formed therein adgi 165, 167 extendin upwardly therefrom. Splitter cavity 163 may be cone SESS 
and a greater number of pins may be used, depending on the 
number of output passageways desired. Splitter cavity 163 
forms the splitter of the splitter plate, and pins 165 and 167 
form the output passageways. A cover member 169 is pro 
vided, and the splitter plate is formed by pouring liquid plastic 
or the like onto base 161 and covering the liquid plastic with 
cover member 169 until the plastic has set. Then base 161 and 
cover member 167 are removed. If desired, pins 165 and 167 
may depend from cover member 169 instead of extending up 
wardly from base 161. 

FIG. 3 is a view in perspective of various mold units placed 
in a mold tray 171, and illustrates how the mold units may be 
used to form a strip of fluidic plates containing various com 
ponents of fluidic elements. 
The method of making a strip of fluidic plates comprises the 

steps of placing in the tray 171 in a desired configuration a 
number of standard mold units adapted to form the com 
ponents of fluidic elements, covering the mold units with a 
molten or a liquid plastic or the like, allowing the plastic to 
harden to form a strip of fluidic plates, and removing the strip 
from the tray. 

In making the fluidic plate strips, they may be made of 
plastic by an injection molding process, or the plastic may be 
poured into the tray, or it may be extruded therein. Of course, 
molten metal may be used if desired, as may other materials. 
The provision of standard mold units of components of 

fluidic elements allows the fluidic system designer considera 
ble flexibility in construction of his system. 

I claim: 
1. A fluidic plate assembly forming a fluidic element com 

prising a series of abutting plates, fluidic element components 
formed in each plate and extending in a plane perpendicular 
to the plane of the plates, said components forming said fluidic 
element, and means connecting adjacent plates together and 
forming a tight seal, whereby the components of a fluidic ele 
ment may be changed by changing the component plates. 

2. The fluidic plate assembly of claim i, wherein said fluidic 
element components include an input passageway formed in 
and extending through one plate in a plane perpendicular to 
the plane of said plate, a pair of output passageways separated 
by a splitter and connecting to the input passageway and 
formed in and extending through another plate in a plane per 
pendicular to the plane of said another plate, and a pair of 
control nozzles formed in and positioned so as to direct a con 
trol fluid into fluid passing through the input and output 
passageways. 

3. The fluidic plate assembly of claim 1, wherein said plates 
include a power nozzle plate having an input chamber formed 
in and extending in a plane which is perpendicular to the plane 
of said power nozzle plate and which narrows down into a 
power nozzle, a control-passageway plate having an interac 
tion chamber formed in and extending in a plane which is per 
pendicular to the plane of said control-passageway plate and 
with an opening that registers with the power nozzle and hav 
ing a plurality of control passageways with nozzles that open 
into the interaction chamber, and a splitter plate having a 
splitter which extends perpendicularly from the splitter plate 
into the interaction chamber to form an output ring and hav 
ing a plurality of output passageways that register with the out 
put ring. 


