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ABSTRACT OF THE DISCLOSURE 
A fluidic element in which a stream of fluid medium 

directed between an emitter and a collector is alternate 
ly maintained in a laminar or constrained turbulent mode 
of operation to obtain a sensible pressure recovery dif 
ferential at the collector to control other fluidic elements 
or pressure or flow responsive devices. A plurality of 
fluidic elements is formed in a plate-like member which 
is combined with a channeled circuit layer such that 
a plurality of these layers can be stacked one upon 
another to form integrated fluid logic circuits for achiev 
ing highly complicated control functions. 

Cross references 
This invention is related to the inventions discolsed in 

copending patent applications Ser. No. 554,463, filed in 
the name of Robert F. O'Keefe, Ser. No. 564,305, now 
abandoned, filed in the names of Thomas Germaine and 
Robert F. OKeefe, and Ser. No. 632,619, filed in the 
name of Robert F. O'Keefe, all assigned to the assignee 
of this application. 

Summary of the invention 
This invention relates generally to improvements in 

fluids devices, and more particularly to improved means 
in such devices which permit the interconnection of a 
large number of devices in a unitary composite assembly 
to form integrated fluid logic circuits. 
A fluid element of the type utilized in the present in 

vention comprises generally an emitter and a collector 
between which a stream of fluid under pressure is normal 
ly maintained, the emitter and collector being disposed 
at opposite ends of a substantially closed fluid interaction 
chamber. At least one control port is disposed adjacent 
to the emitter in position to direct a stream of fluid 
into the first mentioned stream in such manner as to 
change the mode of operation of the latter from laminar 
to constrained turbulent. 

In the laminar mode of operation, a relatively high 
degree of pressure recovery is obtained at the collector, 
whereas in the constrained turbulent mode of operations 
a relatively low degree of pressure recovery is obtained 
at the collector, the differential between the two de 
grees of pressure recovery being readily sensible, either 
by mechanical devices or by other similar fluidic ele 
ments. The fluidic element is provided with a venting 
means which communicates with ambient atmosphere 
and through which the fluid escapes when the fluidic 
element is in the turbulent mode of operation. 

Heretofore, fluidic elements generally of the type above 
described, and others similar thereto, have been formed 
in relatively thin plate-like members by means of ap 
propriately shaped grooves and bores in the plate-like 
member so as to produce a usable device. It is also 
known to provide a plurality of substantially identical 
spaced apart fluid elements which can be interconnected 
in order to provide a wide variety of fluid logic circuits 
capable of performing any desired control function. 

These prior devices have generally fallen into two 
different categories, in that they either have incorporated 
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2 
a plate-like circuit layer having channels therein for 
permanently interconnecting two more of the fluidic ele 
ments, or they have been provided with means for con 
necting external fluid conducting conduits selectively and 
changeably to portions of the fluidic elements in order to 
form a desired fluid logic circuit. 
A significant limitation of these prior art fluidic de 

vices is that in both of the above-described types, pro 
vision is made, on at least one of the broad faces of 
the plate-like member and/or a sealing cover member, 
for external connection to fluid conducting conduits which 
extend from a source of pressure fluid to one portion 
of the plate-like member, and from other portions there 
of to pressure responsive devices or to other fluidic 
elements. Thus, it has been impossible prior to the present 
invention to stack a plurality of individual plate-like 
members one upon another, each incorporating a plural 
ity of fluidic elements, in order to achieve a composite 
assembly unit making up an integrated fluid logic circuit. 
Another factor which has prevented achievement of 

Such a composite assembly unit is the fact that the vent 
ing means which is necessary for the fluidic element to 
operate in the constrained turbulent mode has likewise 
been provided in one of the broad faces of the plate 
like member or cover member, thereby requiring that 
Such broad face be exposed to ambient atmosphere. 
These and other limitations of prior art fluidic devices 

have been eliminated by the present invention, the 
principles of which are illustratively embodied in a 
fluidic element generally of the type described above. 
Thus, there is a plate-like member which the grooves 
constituting the venting means for the fluidic element 
are extended to the edge of the plate-like member while 
remaining generally within or adjacent to the plane of 
the surface of the plate-like member, thereby communi 
cating with atmosphere at the said edge of the plate 
like member rather than by means of bores extending 
laterally through the thickness of the plate-like member. 
By so venting the fluidic element, or a plurality of them, 
any member of such plate-like members can be stacked 
one upon another to form an integrated fluid logic cir 
cuit device. 

In another aspect of the present invention, the com 
posite assembly unit is provided with one or more chan 
neled circuit layers which interconnect the fluidic ele 
ments, the circuit layer being composed of a resilent ma 
terial so as to function both as the circuit layer and as a 
sealing layer, thereby avoiding the necessity of supple 
mental sealing layers or gaskets between other rigid 
members of the composite assembly. 

It is accordingly, an object of the present invention to 
provide a fluidic element having an operative configura 
tion such that a venting means forming a part of the 
fluidic element is not obstructed and communicates with 
ambient atmosphere although the fluidic element is sub 
stantially completely isolated from ambient atmosphere. 

It is another object of the present invention to pro 
vide a fluidic device in which a fluidic element is formed 
in a surface of a body member having a peripheral edge, 
and a venting means forning a part of the fluidic ele 
ment terminates at the peripheral edge for communica 
tion with ambient atmosphere although opposite surfaces 
of the body member adjacent the fluidic element are 
isolated from ambient atmosphere. 

It is still another object of the present invention to 
provide a fluidic device in which at least one plate-like 
body member is provided with a plurality of fluidic ele 
ments and a resilient circuit layer is combined with a 
plate-like member to provide a fluid logic circuit sealed 
from atmosphere except at desired points. 

It is yet another object of the present invention to pro 
vide a fluidic device in which a plurality of fluidic ele 



3,495,608 
3 

ment plates and circuit layers are stacked one upon 
another to form unitary composite assemblies having 
an integrated fluid logic circuit. 
These and other objects and advantages will be more 

readily apparent from an understanding of the following 
detailed description of preferred embodiments of the 
present invention when considered in conjunction with 
the accompanying drawings in which: 

FIG. 1 is a plan view, with intermediate portions 
broken away, of fluidic device constructed in accordance 
with the principles with the present invention; 
FIG. 2 is a fragmentary plan view on an enlarged scale 

of the fluidic element utilized in the device of FIG. 1; 
FIG. 3 is a plan view of a portion of the device illus 

trated in FIG. 1; 
FIG. 4 is a plan view of the circuit layer of the de 

vice illustrated in FIG. 1; 
FIG. 5 is a fragmentary sectional view taken on the 

line 5-5 of FIG. 2; 
FIGS. 6 and 7 are schematic cross sectional views 

illustrating respectively two modified embodiments of the 
instant invention. 

Detailed description 
Referring now to the drawings and particularly to FIGS. 

1 and 2 thereof, the fluidic device 10 comprises a gen 
erally flat and substantially rectangular plate-like member 
12 which is grooved and perforated as hereinafter more 
specifically described to provide a plurality of substan 
tially identical fluidic elements 14 formed in a surface 16 
of the plate-like member 12. 
As best seen in FIG. 2, each of the fluidic elements 14 

comprises an elongate fluid interaction chamber 20 through 
which the fluid is adapted to pass in either a laminar or 
constrained turbulent mode of operation. An emitter in 
let port 22 is disposed at one end of the interaction cham 
ber 20, and a collector outlet port 24 is disposed at the 
opposite end thereof. The interaction chamber is provided 
with at least one and preferably a plurality of control 
inlet ports 26 which communicate laterally with the inter 
action chamber adjacent the emitter port 22. 
Each fluidic element 14 is provided with a main fluid 

inlet line 28 which communicates with an inlet manifold 
30, the latter extending substantially the length of the 
plate-like member 12, as best seen in FIG. 1. An inlet 
point 32 is provided in the manifold 30 for introduction 
of fluid under pressure from any suitable source. Each 
control port 26 is connected by means of a groove 34 
with an inlet point 36 whereby fluid may be introduced 
into the interaction chamber 20 in a manner more par 
ticularly described herein below. Also the collector port 
24 is connected by means of an outlet groove 38 with 
an outlet point 40 which in turn is connected, as more 
fully described below, to other fluidic elements or to pres 
sure responsive control devices. 
The fluidic element 14 is provided with a venting means 

which extends away from the fluidic element in a manner 
to communicate with ambient atmosphere while the fluidic 
element 14 as a whole is essentially isolated from am 
bient atmosphere. Thus, the fluidic element is provided 
with at least one and preferably a pair of grooves 42 
which communicate with the interaction chamber 20 ad 
jacent to the collector port 24, and extend away from the 
interaction chamber generally in the direction of fluid flow 
therethrough but laterally of the outlet point 40. The 
grooves 42 extend to an edge 44 of the body member of 
the plate-like member 12 and there terminate, as indi 
cated by numeral 46, to communicate with ambient at 
mosphere. 
The individual fluidic element above described operates 

in the following manner: a pressure fluid introduced at 
the inlet point 32, in a manner fully described below, flows 
through the inlet manifold 30 and the main fluid inlet 
line 28 and enters the interaction chamber 20 in the form 
of a laminar jet, The fluid jet impinges on the collector 
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4. 
port 24 with a relatively high velocity which allows a 
relatively high degree of pressure recovery; output flow 
proceeds through the outlet groove 38 and outlet point 40 
to a point of use. The amount of flow and the degree of 
pressure recovery are determined by downstream load 
conditions. Unused flow proceeds out through the vents. 

If a control fluid is introduced at any one of the inlet 
points 36, it flows through the connecting groove 34 and 
is discharged through the corresponding control port 26 
into the interaction chamber 20, this control fluid having 
the effect of changing the fluid jet issuing from the emitter 
port 22 from laminar to constrained turbulent. In this 
mode of operation, the fluid from both the emitter port 
22 and the control port 26 is vented to atmosphere via 
the groove 42 and venting outlet 46. The fluid jet from 
the emitter port now impinges on the collector port 24 
with relatively little velocity and corresponding low pres 
sure recovery. By introducing fluid through one of the 
control ports, the condition of the fluidic element has been 
effectively changed from “on” to "off.” 
The mode of operation of the fluidic element is changed 

from constrained turbulent back to laminar merely by 
terminating the discharge of control fluid into the inter 
action chamber 20, thereby effectively again changing the 
condition of the fluid element from 'off' to "on.' 
The fluidic device 10 illustrated in FIG. 1 incorporates 

a plurality of substantially identical fluidic elements 14 
arranged in spaced parallel relationship. Each fluidic ele 
ment is independent of all others on the plate-like mem 
ber 12 except for the venting means, in which the grooves 
42 for each element extend divergently away from the in 
teraction chamber 20 on opposite sides of the output point 
40 to a location where the grooves 42 for any two ad 
jacent fluidic elements merge, as indicated by the numeral 
42a in FIG. 2. From this point to the edge 44 of the plate 
like member 12, the grooved portion 42b is common to 
the adjacent fluidic elements, with the exception of the 
fluidic elements disposed at either end of the plate-like 
member. By this construction the maximum venting ca 
pacity is obtained with a minimum amount of grooves 
being formed in the surface 16. 
The fluidic element device as illustrated in FIG. 1 can 

be used in a wide variety of ways depending principally 
on the type of fluid logic circuit desired. The principal 
advantage of providing the venting terminal for the fluidic 
elements along an edge of the plate-like member or ele 
ment plate, in which the fluidic elements are formed is 
to facilitate the stacking of one element plate upon an 
other so that a composite unitary assembly can be made 
up which contains many more fluidic elements than are 
available on a single element plate. For example a deci 
mal counter might require a circuit logic made up of fifty 
individual fluidic elements, which could require several 
element plates stacked one upon another and intercon 
nected by circuit layers as more particularly desired be 
low. 
FIG. 5 illustrates the manner in which a typical com 

posite assembly might be made up to form a portion 
an integrated circuit. Specifically, the element plate 12 is 
shown in cross section, with the surface 16 containing the 
fluidic element grooves uppermost. A relatively thin elon 
gate sheet 50 of Mylar or other suitable relatively incom 
pressible but flexible plastic is disposed on the surface 16 
of the element plate 12. The sheet 50 as seen in FIG. 3, 
is provided with suitably positioned apertures 52 and 54 
which permit communication between selected points of 
the fluidic elements and a circuit layer 56 described be 
low. The function of the flexible sheet 50 is to seal the 
upper or grooved surface of the element plate 12 in the 
event that the latter is not perfectly flat when a rigid 
circuit layer is used, and to prevent the circuit layer from 
being depressed into the grooves of the fluidic element 14 
if the circuit layer 56 is formed of a resilient material. 
The circuit layer 56 is disposed on the flexible sheet 50 

and is provided with suitable channels and bores which 
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effectively define a predetermined fluid logic circuit which 
will communicate between at least two individual fluid 
elements 14. Thus, the circuit layer 56 illustrated in FIG. 
4 is provided with a pair of bores 60 and 62 which are 
connected by a channel 64, and another pair of bores 66 
and 68 which are connected by a channel 70. The bores 
and channels above described form a relatively simple 
fluid circuit for a flip-flop which is shown for illustrative 
purposes only, the operation of which is explained below. 

Disposed on the circuit layer 56 is a cover or sealing 
layer 72, which may be a relatively thick layer of a suit 
able rigid plastic, this layer serving to seal all of the chan 
nels provided in the circuit layer except at specified loca 
tions where communication must be obtained between the 
fluidic elements 14 and external sources or end points in 
the overall circuit. 

All of the layers above-described are provided with 
suitably located holes 74 (FIGS. 1, 3 and 4) through 
which rivets (not shown) may be inserted to maintain the 
assembly together. 
A significant feature of the present invention is the 

fact that the circuit layer 56 is preferably made of a 
relatively soft resilient material, for example, rubber. 
Thus the layer 56 functions now only as a circuit layer 
but also as sealing layer or gasket, thereby eliminating 
the need for additional gaskets otherwise necessary if the 
circuit layer 56 is made of a rigid of noncompressible 
material. 
To fluid logic circuit illustrated in FIGS. 3, 4 and 5 

would operate in the following manner when provided 
with appropriate external connectors as described below. 
By superimposing FIG. 3 on FIG. 1, and FIG. 4 on FIG. 
3, it will be seen that the holes 54 in the flexible sheet 
50 align with the outlet points 40a and 40b of the first 
and second fluidic elements 14 on the element plate 12, 
and the holes 52 align with the control inlet points 36a 
and 36b of said fluidic elements. The holes 60 and 66 
of the circuit layer 56 respectively align with the holes 
54 of the flexible sheet 50, and the holes 62 and 68 
repsectively align with the holes 52. Thus communica 
tion is obtained between the outlet point 40a of the first 
fluidic element with the control inlet point 36b of the 
second fluid element, and between the outlet point 40b 
of the second fluidic element and the control inlet point 
36a of the first fluidic element, 
A usable output from the fluidic elements may be 

obtained by providing bores in the cover plate 72 which 
are aligned with the bores 60 and 66 in the circuit layer 
56, these bores being indicated by the numerals 80a and 
80b in FIG. 5. These bores may be provided with any 
suitable means, such as bosses, to which external fluid 
conducting conduits may be attached. Similarly, the sev 
eral layers shown in FIG. 5 may be provided with bores 
which will be aligned with the main pressure fluid inlet 
point 32 in FIG. 1 so that such fluid will be supplied 
through the manifold 30 to the fluidic elements 14. 
Assuming now that pressure fluid is flowing through 

the main inlet lines 28 of the first and second fluidic ele 
ments, and that fluid flow through the first interaction 
chamber 20a has been established in the laminar mode 
of operation, a relatively high degree of pressure recov 
ery will be obtained at the outlet point 40a and fluid will 
flow through the aligned bores 54 and 60, the groove 64, 
the aligned bores 62 and 36 and enter the interaction 
chamber 20b as a control stream, thereby maintaining 
the jet of fluid flowing through the interaction chamber 
20b in a constrained turbulent mode. At the same time 
a substantial portion of fluid will flow through the outlet 
bore 80a to be utilized in conjunction with any desired 
pressure responsive control function. Thus the first fluidic 
element is effectively "on' and the second fluidic element 
is effectively “off.” 

This condition is maintained until such time as a con 
trol fluid signal is put into the interaction chamber 20a 
through any one of the three remaining control fluid 
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6 
ports 26 via an appropriate external connection, such 
as a series of bores through the several layers above 
described which communicate with one of the control 
inlet points other than point 36a. Such a control fluid 
jet in interaction chamber 20a will change the main fluid 
jet therethrough from laminar to constrained turbulent 
thereby terminating the flow of fluid from outlet point 
40a both to the external connection and to the interaction 
chamber 20b. The latter has the effect of permitting the 
constrained turbulent fluid flow in interaction chamber 
20b to return to laminar, thereby providing fluid flow 
from outlet point 40b both to an external connection via 
the bore 80b and to the interaction chamber 20a through 
the channel 70, thereby providing a substantial control 
fluid jet in interaction chamber 20a to maintain the main 
fluid jet therethrough in a turbulent mode of operation. 
The first fluidic element is now effectively “off” and the 
second fluidic element is effectively "on.' 

This condition can only be again reversed by applying 
an input control fluid signal to the interaction chamber 
20b through an appropriate connection from an external 
source to one of the control inlet points of the second 
fluidic element other than point 36b. 
The composite unitary assembly as thus far described 

may be utilized in the manner just described, or with a 
more complicated fluid circuit associated therewith. How 
ever, by appropriate rearrangement of the several layers 
of the composite and by providing appropriate intercon 
nections therebetween together with appropriate external 
connections, a very wide variety of fluid circuits may be 
obtained which will provide extremely complicated con 
trol functions. 

Referring to FIG. 6, one arrangement is shown wherein 
an element plate 100 is provided which has fluidic ele 
ments formed in its upper face 102. Disposed on the 
upper face 102 is a sheet 104 of flexible material having 
a predetermined pattern of holes (not shown), and dis 
posed on the flexible sheet 104 is a first resilient circuit 
layer 108 having holes and channels in one surface there 
of which define a predetermined circuit or circuits which 
now interconnect at least two or more of the fluidic ele 
ments formed in the surface 102. A second resilient cir 
cuit layer 110 is disposed directly on the upper face of 
the first resilient layer 108, the second layer also having 
holes and channels in one surface thereof which define 
a predetermined fluid logic circuit or circuits which inter 
connect either portions of the fluid circuits of the first 
layer with other portions thereof or directly with selected 
portions of fluidic elements in the plate 100. A cover or 
sealing layer 112 is disposed on the upper circuit layer 
110 to seal the assembly from atmosphere. The cover 
member 110 would, of course, be provided with suitable 
connections for external conduits as described above 
depending on the type of fluid circuit provided in the 
circuit layers and the cotnrol functions thereby achieved. 

FIG. 7 illustrates another arrangement of the parts in 
which the element plate 200 is an intermediate layer of 
the composite assembly. Thus, the element layer 200 has 
fluidic elements formed in its upper surface 202, and a 
flexible sheet 204 is disposed on said surface, the flex 
ible sheet have holes formed therein at predetermined 
locations. A first circuit layer 206 having a predetermined 
pattern of channels and holes formed therein is disposed 
on the flexible layer 204 so as to interconnect several 
fluidic elements. A cover member 208 is disposed on the 
circuit layer 206 and may be provided with suitable con 
nections to external conduits as described above. 
Another circuit layer 210 is disposed on the lower sur 

face 212 of the element plate 200, the circuit layer 210 
also being provided with bores and channels in a prede 
termined pattern to provide a fluid circuit or circuits 
batween selected portions of two or more fluidic elements. 
It will be understood that the element plate 200 must 
now be provided with bores through the plate at all 
fluid inlet and outlet points which interconnect with any 
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holes in the lower circuit layer 210. Finally, another 
cover layer 214 is provided on the lower surface of the 
circuit layer 210 in order to seal the composite assembly 
from atmosphere. 
The lower cover plate 214 may also be provided with 

bores for connection to external conduits, if desired, or 
the lower circuit layer may be utilized only to intercon 
nect several fluidic elements, with all connections to ex 
ternal conduits being made through the upper cover mem 
ber 208. 

It should be noted that it is functionally immaterial 
which surface of the circuit layer or layers the intercon 
necting channels are formed in, whether facing the ele 
ment plate or away from it, except that this factor may 
determine whether or not it is necessary to employ a 
sheet of the flexible but incompressible plastic between 
a circuit layer and the element plate. For example, in 
the FIG. 6 embodiment, if the circuit layers were dis 
posed such that the channeled faces of both layers were 
adjacent, another flexible material sheet would be neces 
sary between the circuit layers to avoid undesired com 
munication betwen various portions of the circuits. This 
sheet would be in addition to the sheet 104 which is neces 
sary to prevent the resilient material of the circuit layer 
108 from being depressed into the fluid elements. 

It will now be apparent that the several layers may be 
arranged in a number of different ways, and that they 
may be stacked one upon another in repeated sequences 
in order to provide a degree of complexity or duplicity 
in circuit arrangement for the most complicated of con 
trol functions. This is achieved by providing all intercon 
necting circuitry within the circuit layers so that external 
connections, except at the end plates, are avoided, and 
also by providing for venting all of the individual fluidic 
elements along an edge of the element plate so that the 
broad surfaces of the plates can be isolated from atmos 
phere and placed in intimate contact with other layers in 
the composite assembly. 

It will be apparent from the foregoing that there is 
provided a fluidic element and devices thereof which 
achieve the above-mentioned objects and advantages and 
avoid the limitations of prior art structures. 

I claim: 
1. A fluidic device comprising 
(A) a body member having opposed substantially 

planar surfaces and a peripheral edge, 
(B) one of said surfaces having a plurality of grooves 
formed therein effectively defining a fluidic element, 

(C) said fluidic element having an elongate interac 
tion chamber, an emitter inlet port communicating 
with one end of said chamber, a collector outlet port 
communicating with the other end of said chamber, 
a control means operatively coupled with said one 
end of said chamber to control the condition of fluid 
flow through said chamber between laminar and con 
strained turbulent modes, and a venting outlet means 
communciating with said other end of said chamber 
for exhausting fluid from said chamber to ambient 
atmosphere, 

(D) said venting means being defined by a pair of 
grooves formed in said one surface of said body 
member which extend away from said chamber gen 
erally in the direction of fluid flow through said 
chamber but laterally of said collector means to said 
peripheral edge of said body member for communi 
cating with ambient atmosphere whereby when the 
fluid flow through said chamber is in said turbulent 
mode the fluid exhaust from said chamber through 
both said grooves simultaneously, and 

(E) means disposed on said one surface of said body 
member for sealing all said grooves from ambient 
atmosphere on said one surface of said body member. 

2. A fluidic element as set forth in claim 1 wherein 
said grooves extend divergently away from said cham 
ber on opposite sides of said collector outlet port and 
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8 
terminate at said peripheral edge of said body at spaced 
apart locations therealong. 

3. A fluid device comprising 
(A) an elongate body member having opposed substan 

tially planar surfaces and a peripheral edge, 
(B) one of said surfaces having a plurality of grooves 
formed therein effectively defining a plurality of sub 
stantially identical spaced apart fluidic elements, said 
fluidic elements being generally elongate and ar 
ranged in parallel relationship to each other, 

(C) each of said fluidic elements having an elongate 
interaction chamber, an emitter inlet port communi 
cating with one end of said chamber, a collector out 
let port communicating with the other end of said 
chamber, a control means operatively coupled with 
said one end of said chamber in position to control 
Said chamber for exhausting fluid from said chamber 
between laminar and turbulent modes, and a venting 
outlet means communicating with said other end of 
said chamber for exhausting fluid from said chamber 
to ambient atmosphere. 

(D) said venting means for each fluidic element be 
ing defined by a pair of grooves formed in said one 
surface of said body member which extend away 
from said chamber generally in the direction of fluid 
flow through said chamber but laterally of said col 
lector means to said peripheral edge of said body 
member for communicating with ambient atmosphere 
whereby when the fluid flow through said chamber is 
in said turbulent mode the fluid exhausts from said 
chamber through both said grooves simultaneously 
and is vented to atmosphere from all said fluidic ele 
ments along a common edge of said body member, 
and 

(E) means disposed on said one surface of said body 
member for sealing all said grooves from ambient 
atmosphere on said surface of said body member. 

4. A fluidic device as set forth in claim 3 wherein said 
plurality of fluidic elements are disposed on said elon 
gate body member in spaced substantially parallel rela 
tionship, and wherein said venting grooves of each fluidic 
element are formed to merge with the adjacent venting 
grooves of adjacent fluidic elements at a location spaced 
from said other end of said chamber, each venting groove 
being common to two adjacent fluidic elements beyond 
said location. 

5. A composite assembly unit for defining a plurality 
of interconnected fluidic elements, said unit comprising: 

(A) a relatively thick fluidic element plate having up 
per and lower surfaces, said upper surface being 
grooved so as to at least partially define a plural 
ity of separate fluidic elements, 

(B) a relatively thin sheet of flexible but relatively 
non-compressible plastic material disposed over said 
grooved upper surface of said plate, said sheet hav 
ing holes therein at predetermined locations so as 
to effectively communicate with selected portions of 
said 'fluidic elements, 

(C) a relatively thick circuit layer of resilient compres 
sible rubber-like material disposed over said flexible 
sheet, said circuit layer having a plurality of circuit 
channels formed only in the face of said layer op 
posite from said flexible sheet and having bores ex 
tending through said circuit layer which communi 
cate with said channels and with said holes in said 
flexible sheet whereby said circuit channels together 
With said bores and said holes in said flexible sheet 
effectively define a predetermined fluid circuit be 
tween at least two of said fluidic elements, and 

(D) Securing means for securing said plate, flexible 
sheet and circuit layer together. 

6. A composite assembly unit as set forth in claim 5 
further including a second circuit layer of resilient ma 
terial disposed on said first mentioned resilient layer, said 
Second circuit layer having a plurality of closed circuit 
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channels formed therein which operatively interconnect at 
least some of said fluidic elements in a predetermined 
ac. 

7. A composite assembly unit as set forth in claim 5 
further including a second circuit layer of resilient ma 
terial disposed on the side of said fluidic element plate 
opposite from said flexible sheet, said second circuit layer 
having a plurality of closed circuit channels formed there 
in which operatively interconnect at least some of said 
fluidic elements in a predetermined manner. 
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