| NTERNAL POST FLOW CONTROL BACKGROUND OF THE

I NVENTI ON The present invention relates to a flow

control device, and in particular to a flow control

devi ce which has an internal Jpost in a passage channel

whi ch, in cooperation withlan annular flexible nember

defines a control gap between the annul ar flexible

menber and t heINTERN 4B PQSEFROWCONIRQOL t he

internal post .to provide flow control under a range
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In the particular applications shown in the above-noted patents, flow control under
varying line pressure may not be of sufficient importance to warrant a control
responsive to pressure variations. For example, U.S. Pat. No. 1,657,663 discloses a
device adapted to control the flow of a lime emulsion or solution used for flotation in
minerals separating apparatus, U.S. Pat. Nos. 3,072,151 and 3,095,175 are directed to



In the particular applications shown in the

above-noted patents, flow control under varying |line

pressure nmay not be of sufficient inportance to

warrant a control responS| ve to pressure variations.
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includes an outer peripheral portion and the outer peripheral portlon is of greater
thickness than the inner edge. The outer peripheral portion of the annular flexible
member is typically retained in a housing while the inner edge is free to deflect axially
when subjected to a certain threshold pressure flow. The term “retained” as used herein
refers to the outer portion being disposed in the housing such that it is not displaced




menber is rotationally symretrical around a centra

| ongi tudi nal axis extending through the passage

channel . In accordance with a nore specific aspect of
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Referring to FIG. 1, the flow control assembly is indicated generally at 10 and includes
a housing 12, an annular flexible member 14 and an internal control post 16. The
annular flexible member 14 includes a deflectable inner edge 18 which defines a
passage channel 20. The passage channel 20 extends axially along a central
longitudinal axis 22 of the flow control assembly 10. The cross-section of the passage
channel 20 varies along the central longitudinal axis 22. Furthermore, as described in
more detail below, the cross-section of the passage channel 20 changes in response to



FIG 4 is a graph illustrating flow control neasured

for a particular enbodi nent of the invention.
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Referring to FIGS. 1, 2 and 3, control post 16 is shown as disposed in the flow control
assembly 10 adjacent to the downstream side of the annular flexible member 14. The
central post 16 extends longitudinally from an upstream end portion 28 to a
downstream base portion 30. The cross-sectional area of the internal post 16 generally
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14. Accordingly, the annular flexible nmenber 14 shoul d
provide the necessary durability and be capable of
providing the required flexibility to maintain flow
control over a wi de range gi pressures. The annul ar
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cross;chﬁgn et the pasqag@ dlepmnelR0 dgfiped bythe internal post 16 and the inner
edge 18 of the annular flexible member 14 has a substantially annular cross-section.

Modifying the cross-sectional area of the flow control from circular to annular enables
the flow control of the present invention to maintain a relatively constant or controlled
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end portion 28 of the internal post 16 is shown as
being a relatively flat surface, the upstream end
portion 28 could just as well be rounded or conical in
shape. Al though the upstre end portion 28 could
extend beyond the annul ar f1exible nmenber in the
upstrean1d|rect|on i n accordance with particular
flowras slystrated dyshe gaph oR§ R4 FHG- tilustiatss theBew eprfrol measured
forpgrarticuar 281boflinént of thegrresght ipwerttions i s di sposed
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ousi ng urt I nclu an annul ar groove 34 whi ch
receives the outer peri pheral portion 24 of the
annul ar flexible nmenber 14. The defl ectabl e i nner edge
18 of the annular flexible nmenber 14 and the outer

peri phery of the internal post 16 define a control gap
36 therebetween. In use, the flow control assenbly 10
provi des controlled flow under a range of pressures.
At |low pressures, the deflectable inner edge 18 of
the annul ar flexible nenber 14 maintains its position
and fluid flow through the passage channel 20 and the
control gap 36 is mamintained with the control gap 36
at its maxi num open condition. As the pressure is

i ncreased, the deflectable inner edge 18 of the
annul ar flexible nmenber 14 deflects axially
downstream t hereby reducing the control gap 36 as the
defl ectabl e i nner edge 18 approaches the outer

peri phery of the internal control post 16. Fl ow
through the annul ar passage channel 20 adjacent the
internal post 16 is thus progressively reduced as the
defl ectabl e i nner edge 18 of the annular flexible
menber 14 deflects and narrows the control gap 36.
The flow control of the present invention is capable
of regulating flow over a wide range of pressures
typically fromabout 10:1, but could be used at even
hi gher ratios by adjusting the size of the passage
channel 20 defined by the annular flexible nmenber 14
and nodifying the shape of the internal control post
16. The flow control of the present invention may
provi de substantially constant flow over various
pressure ranges, such as fromabout 15 to 150 psi,
fromabout 12 to 120 psi or fromabout 5 to 100 psi.
Al t hough the constant flow provided by the flow
control is not particularly limted, the flow
controls will typically provide a flow rate of from
about 0.63 to about 10 gpm (gallons per mnute). In
accordance with certain aspects of the present

i nvention, the passage channel defined by the inner
edge 18 of the annular flexible nenber 14 has a
substantially circular cross-section and the passage
channel 20 defined by the internal post 16 and the

i nner edge 18 of the annular flexible nenber 14 has a
substantially annul ar cross-section.




Modi fyi ng the cross-sectional area of the flow control
fromcircular to annular enables the flow control of
the present invention to maintain a relatively
constant or controlled 6 flpow as illustrated by the
graph of FIG 4. FIG 4 illustrates the flow control
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9. The flow control of claim 1 wherein the passage channel defined by the inner
edge of the annular flexible member has a substantially circular cross-section.

10. The flow control of claim 9 wherein the passage channel has a substantially
annular cross-section as defined by the internal post and the inner edge of the annular
flexible member.

11. The flow control of claim 1 wherein the upstream end portion of the internal
post is disposed downstream of a plane transversely bisecting the annular flexible
member. -



7. The flow control of claim5 wherein the elastoneric
material is an elastonmer having a hardness range from
about 3 to 100. 8. The flow control of claim1 wherein
said flow control provides 8wbst antially constant
fl ow over a pressure range of fromabout 5 to 100 psi.
9. The flow control of claiml1l wherein the passage
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to control flow of a fluid through said flow control
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member, wherein said annular flexible member and said internal post are disposed in
said passageway and the annular flexible member is rotationally symmetrical around
the central longitudinal axis; the internal post extending longitudinally from a solid
upstream end portion to a downstream base portion wherein the internal post cross-
sectional area increases from the upstream end portion to the downstream base portion,
the annular flexible member and internal post defining a control gap therebetween
wherein the deflectable inner edge of the annular flexible member deflects axially
under increasing fluid pressure thereby reducing the control gap.




than the inner edge. 16. The flow control assenbly of
claim 15 wherein the housing conprises an annul ar
groove and the outer peripheral portion of the annul ar
flexible menber is positioned within said annul ar
groove. 17. The flow control assenbly of claim 14
wherein said annular flexible memher is. forped from
19an éThedlayreentiol helerm 4P whein therde8optel)pinnst edge mncludes a
radégdlypniveidhyextendiogisimg havi ng a | ongitudinally
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axi al under |ncrea3|ng fluid pressure thereby
redu0|ng the control gap. 90 19. The flow control of
claim 18 wherein the defl ectable inner edge includes a
radially inwardly extending rim 20. A flow control
assenbly conprising: a housing having a |ongitudinally
ext endi ng passageway therethrough with a centra

| ongi tudi nal axis; and a flow control disposed in the
passageway of said housing wherein the flow contro
conprises: an annular flexible nenber having a

defl ectabl e i nner edge wherein the annular flexible
menber is rotationally symretrical around the central

| ongi tudinal axis and a solid internal post disposed
downstream of the annul ar flexible nmenber, said flow
control including a fl ow passage of alterable
cross-section, said fl ow passage having a first
cross-section as defined by the defl ectable inner edge
of the annular flexible nmenber and a second
cross-section as defined by the defl ectable inner edge
of the annular flexible nenber and an outer periphery
of the internal post, said first cross-section being
substantially circular and said second cross-section
bei ng substantially annular wherein the deflectable

i nner edge of the annular flow nenber deflects axially
under increasing fluid pressure thereby altering said
second cross-section to control flowof a fluid
through said fl ow control assenbly.




