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[57] ABSTRACT

A fluidic pulse and flow divider which has a single
input and a plurality of outlet channels which commu-
nicate with the input and are disposed at an acute
angle with respect to the fluid flow in the entrance

. section to provide a plurality of fan-outs exiting

toward one side of the device. The combined area of
the outlets is equal to the area of the entrance flow
straightening section to eliminate reflection of waves.
The area of the entrance section itself is smoothly re-
duced before each successive outlet channel by an
amount equal to the area of the preceding output
channel.

8§ Claims, 2 Drawing Figures
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1
FLUIDIC PULSE AND FLOW DIVIDER

RIGHTS OF GOVERNMENT

The invention described herein-may be manufac-
tured, ‘used, and licensed by or for the United States
Government for governmental purposes without the
payment to me of any royalty thereon.

‘BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to fluidic devices and, more
particularly, to a fluidic device that divides a fluid sig-
nal into equal pulses.

2. Description of the Prior Art

In synchronous fluidic circuits, it is often necessary
to have a fluid signal at many stages of the circuit at es-
sentially the same time. An example of this would be
the clock pulse required in a fluidic shift register. Even
flow division and transmission of a fluidic signal is ac-
complished by means of devices known as fluidic pulse
and flow dividers. ' '

The first flow dividers'were constructed in the form
ofa Y. A typical Y splitter is shown in FIG. 2 of United
States Pat. No. 3,340;884. The bottom leg of the Y is
generally designed to be long enough to serve as a flow
straightening section to obtain a uniform flow profile.
This ensures that the splitter divides the wave and flows
equally between the two upper legs. To prevent the re-
flection of waves, the combined area of the upper two
legs of the Y was made equal to the area of the single
lower leg of the Y. Therefore, reflection of the fluid
‘waves was prevented inasmuch as a constant area was
presented to the wavefronts as they progressed through
the device. Additional fan-out was achievable simply
by attaching additional Y sections. However, each flow
divider had to straighten the flow into a uniform profile
prior to dividing it. Another example of the prior art
with respect to stacking Y sections is suggested in
United States Pat. ‘No. 3,282,297. Others have sug-
gested the possibility of constructing an axis-symmetric
device to provide equal wave and flow division of four
times and eight times with only one straightening sec-
tion. However, such a three-dimensional device does
not lend itself to adaptation to essentially one-
dimensional fluidic circuits in common usage.

It is therefore one object of the present invention to
provide a fluidic pulse and flow divider in which equal
multiflow division in essentially one plane is provided
for use in fluidic circuits.

A further object of the present invention is to provide
a fluidic pulse and flow divider for use in synchronous
fluidic circuits in which a plurality of outlet pulses can
be provided to many stages of a fluidic circuit at essen-
tially the same time by utilizing a single inlet section
flow divider.

A further object is to provide a pulse and flow divider
which requires only a single straightening entrance flow
section for a plurality of output channels in.an essen-
tially planar fluidic configuration.

SUMMARY OF THE INVENTION

Briefly, in accordance with the invention, a fluidic
pulse and flow divider is provided which comprises a
constant depth input channel for receiving a steady
fluid flow and a plurality of constant depth output
channels located downstream of the receiving portion
of the input channel. While the devices of the present
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invention may be considered to be essentially planar,
the constant depth of the devices is of a finite dimen-
sion and the term “‘area’ is therefore used in conjunc-
tion with the description thereof. The area of the input
channel as that term is used in the specification and the
claims, is the area of a section normal to the longitudi-
nal axis of the input channel and the area of an output
channel is the area of a section normal to the ongitudi-
nal axis of an output channel. Each of the output chan-
nels is located at the same acute angle with respect to
the axis defining the flow path of the incoming fluid
flow. Also, the area of the input channel is essentially
equal to the combined total area of the output chan-
nels. The width of the flow straightening input channel
is smoothly reduced before each successive outlet
channel by an amount equal to the width of the preced-
ing output channel.

BRIEF DESCRIPTION OF THE DRAWINGS

The specific nature of the invention as well as other
objects, aspects, . uses, and advantages thereof will
clearly appear from the following description from the
accompanying drawing, in which:

FIG. 1 is a sectional schematic view of a device con-
structed according to the principles of the present in-
vention; and :

FIG. 2 is another schematic of a preferred embodi-
ment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In order to obtain an equal multiflow division in es-
sentially one plane for use in fluidic circuits, the de-
vices in FIGS: 1 and 2 were constructed according to

- the following principles:
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‘1. The area of the entrance section/input channel was
made essentially equal to the total area of the com-
bined outlet channels;

2. The entrance section/input channel was made of
sufficient length to provide a uniform flow profile for
the incoming fluid waves;

3. The outlet channels are disposed at an acute angle
with respect to the flow in the entrance section/input
channel;

4. The downstream edge of each outlet channel
projects into the entrance section/input channel one
half the width of the output channel; and

5. For constant depth channels, the width (area) of
the entrance section/input channel is smoothly reduced
by an amount equal to the width (area) of the preced-
ing outlet channel prior to the next outlet.

FIG. 1 illustrates one embodiment of the device of
the present invention. Input channel 16 is comprised of
a constant area receiving portion 22 to the left of chan-
nel 24 and a tapered output portion to the right of
channel 24. The receiving portion which is an initial
straightening section, is constructed to provide a uni-
form flow and pressure profile. Five outlets 12, 14, 16,
18 and 20 are disposed at an angle 8 to the incoming
fluid flow. The outlet openings 24, 26, 28, 30 and 32
are tapered at an angle a with respect to the horizontal
axis. The taper angle a is chosen to provide the desired
projection of the downstream sides 13, 15, 17, and 19
of each outlet and simultaneously to reduce the en-
trance area smoothly by an amount equal to the area
of the preceding outlet channel before the next outlet.
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This input channel/entrance area is similarly reduced
for each successive outlet.

In operation, when a fluid wave enters the straighten-

ing section 22 in the input channel 10 of the device, the
wavefront becomes uniform across the channel width.
A small portion of the wave extends and is removed at
the first outlet channel 12, which lowers the pressure
in the remaining wavefront. Since the outlet channels
are disposed at an acute angle to the fluid flow and de-
fine a decreasing width tapering section, the section of
the taper 13 will reconstitute the wave to its previous
condition, and another small portion of the wave will
be removed at the next outlet channel 14. This process
repeats itself with the end result being each outlet
channel having an equal pressure and flow wave exiting
therefrom. In a device constructed according to the
principle enunciated hereinabove the dimensions
shown in FIG. 1 were chosen as follows:
x = 1.5 inches; y = 0.25 inches; the projected width of
each outlet was 0.05 inches; the width of each taper-
forming section was 0.1 inches; §=45°% and a= 18°.
The depth of the inlet and outlet channels was a con-
stant 0.040 inches. :

Depicted in FIG. 2 is another device built according
to the above enumerated specifications. Five outlet
channels 52, 54, 56, 58 and 60 were provided at an
acute angle of 45° to the direction of the fluid flow.
Provided at the output of each outlet channel were
hose fittings 80 to facilitate connections to the remain-
der of the fluidic circuitry. In the device of FIG. 2, the
design criteria involving the downstream edge of each
outlet being projected into the entrance section one
half the width of the outlet channel becomes more
clear. For example, the width A of outlet channel 52
was constructed to be 0.1 inches and the width C,
which constitutes the portion of the inlet wave that will
be diverted through outlet channel 52, was constructed
to be equal to 0.05 inches, whereas the width B was de-
signed to be 0.1 inches. From the foregoing, it is more
easily seen that each downstream edge 62, 64, 66, and
68 projects into the entrance section one half the width
of each outlet channel. Moreover, it is more easily un-
derstood that the width (area) of the entrance section
is smoothly reduced by an amount equal to the width
(area) of each preceding outlet channel prior to the
next outlet channel. The foregoing specifications en-
sure that the wave will be reconstituted to its previous
condition, thereby eliminating reflections and provid-
ing equal pressure and flow outlets from each output
channel.

It will be appreciated that unequal pulse and flow di-
visions proportional to the area of the outlets can be
made using the same principles, and therefore I do not
desire to be limited to the exact details of construction
shown and described, for obvious modifications will
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occur to a person skilled in the art.
I claim as my invention:
1. A fluidic pulse and flow divider, which comprises:

a. a constant depth input channel having a receiving
portion which has a constant area along its length
for receiving a steady fluid flow and an output por-
tion;

b. a plurality of constant depth output channels lo-
cated at said output portion of said input channel;

c. each of said output channels juxtaposed at the
same acute angle with respect to the axis defining
the flow path of said steady fluid flow; and

d. said constant area of said receiving portion of said
input channel being essentially equal to the com-
bined total area of said plurality of output chan-
nels.

2. The fluidic pulse and flow divider of claim 1
wherein the area of said output portion of said input
channel is smoothly reduced before each successive
outlet channel by an amount equal to the area of the
preceding output channel.

3. The fluidic pulse and flow divider of claim 2
wherein the portion of each output channel that defines
the downstream edge thereof projects into said output
portion of said input channel a distance equal to one-
half the width of said output channel.

4. The fluidic pulse and flow divider of claim 2
wherein the shape of the areas of said input and output
channels is rectangular.

5. The fluidic pulse and flow divider of claim 4
wherein one wall boundary of said output portion of
said input channel is co-linear and a continuation of
one wall boundary of said receiving portion of said
input channel while the other wall boundary of said
output portion comprises a plurality of sections sepa-
rated by said output channels, said other wall boundary
of said output portion being at an oblique angle to the
other wall boundary of said receiving portion.

6. The fluidic pulse and flow divider of claim §
wherein said output channels are also juxtaposed at
said oblique angle with respect to said other wall
boundary of said receiving portion.

7. The fluidic pulse and flow divider of claim 5
wherein said output channels are juxtaposed at a differ-
ent oblique angle than said oblique angle with respect
to said other wall portion of said receiving portion.

8. The fluidic pulse and flow divider of claim 7
wherein said different oblique angle is such that the
downstream edge of each output channel projects into
said output portion of said input channel a distance

equal to one-half the width of said output channel.
* * * * *
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