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sageway 11 and having an inwardly tapered lower end 
portion 22, tapering invardly to provide a space between 
the wall of the passageway 11 into which the flow con 
trol member 15 may flex upon increases in pressure act 
ing on the upstreamface of said flow control member. 
The outer wall 21 of the flow control member 15 is 

provided with a plurality of by-pass passageways 23, 23, 
shown as notches of a generally semi-circular form open 
ing to the periphery of said flow control member, for 
passing fluid at low pressures around the side of said flow 
control member. It should be understood that while the 
by-pass passageways 23 are herein shown as being gen 
erally semi-circular, that they need not be so shaped but 
may be of any form desired. 
The downstream face of the flow control member 15 is 

shown as being contoured or recessed invardly of the 
Wall thereof, to form a plurality of segmental ribs 24, 24 
extending along the periphery thereof to the by-pass pas 
sageways 23, 23, the outer margins of which ribs are 
formed by the inwardly tapered outer wall portion, 22. 
The ribs 24, 24 serve to space the contoured portion of 
the downstream face of the flow control member 15 in 
Spaced relation with respect to the shoulder 14, to accom 
modate the free passage of fluid through the by-pass pas 
sageways 23, 23 into the outlet passageway 12, upon low 
pressure conditions in the inlet passageway 11. 

Within the ribs 24, 24 on the downstream face of the 
flow control member 15 is a generally annular down 
Wardly opening passageway 25, terminating at its inner 
margins into segmental projections or ribs 26, 26 and 
into outer depending lips 27, 27 of a recessed or concave 
face 29. The recessed or concave face 29 is shown as 
being in the general form of the frustum of a cone ter 
minating at its inner margins in an annular shouldered 
Tecess 30 at the downstream side of the orifice 19. 
The segmental ribs 26, 26 and lips 27, 27 are spaced 

downwardly from the bottom portion of the flow control 
member defining the top of the channel 25 and form con 
trol edges and a valve means engageable with the shoul 
der 14 upon increases in pressure on the upstream sur 
face and sides of the flow control member 15. 

It maybe seen from the foregoing that as the pressure 
of the fluid acting on the upstream face 17 and sides of 
the flow control member 15 increases, said flow control 
member flexes in the direction of the flow of fluid through 
the orifice 19 toward the shouldered seat 14, first bring 
ing the segmental ribs 26, 26 into engagement with the 
shoulder and then bringing the lips 27, 27 into engage 
ment with said shoulder, and restricting the cross-sec 
tional area of the orifice 19 by flexure of the body of the 
flow control member into engagement with the shoulder 
19 and outwardly therealong. 

It may further be seen that as the segmental ribs 26, 
26 first engage the shoulder 14, the flow of fluid through 
the by-pass passageways will be restricted to the space be 
tween the lips 27, 27 and the shoulder 14, resulting in a 
substantial reduction in the flow of fluid through the by 
pass passageways as Well as through the central orifice 
19, and that as the pressure of fluid on the upstream face 
17 of the flow control member 15 increases further, the 
lips 27, 27 will then come into engagement with the 
shoulder or seat 14, seating against said shoulder and 
blocking the flow of fluid through the by-pass passage 
ways and then controlling the flow solelyby flexing of the 
body of the flow control member inwardly along the 
shoulder 14. 

It will be observed from this figure that in al positions 
of deformation of the flow control member 15, like 
the flow control member shown in my companion ap 
plication Serial No. 389,210 previously mentioned, that 
the orifice 19is spaced from the inlet side of the reduced 
diameter outlet passageway 12, and that the flow control 
member is never deformed into said outlet passageway. 
The flow control member rather reacts against the shoul 
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der 14 and spreads outwardly therealong in its pe 
riphery and inwardly therealong along the recessed por 
tion thereof, and at the same time flexes alongits central 
portion to reduce the cross-sectional area at the orifice 
19 upon increases in pressure. The flow control mem 
ber positively blocks the flow of fluid through the by 
pass passageways 23, 23 above certain predetermined 
pressures and then controls the flow solelly by reduction 
in cross-sectional area of the central orifice 19 as the 
pressure in the upstream face of said control member 
increases, so as to provide a uniform flow throughout 
the entire pressure range, with a reduced threshold 
presssure and a resultant free flow of fluid under low 
pressure conditions. 

It will be understood that modifications and varia 
tions may be efected in the present invention without 
departing from the scope of the novel concepts thereof. 

I claim as my invention: 
1. A flow control device for maintaining a substan 

tially uniform fluid delivery rate over a wide range of 
pressure variations comprising a casing having a pas 
sageway leading therethrough, a shoulder in said passage 
way facing the upstream side thereof, a resilient annular 
flow control member in said passageway, the inner mar. 
gins of which define a flow orifice, a by-pass passage 
way in said flow control member, leading therethrough 
and opening to the periphery thereof and accommodating 
the fiow of fluid along the side of said flow control 
member under low pressure conditions, said flow con 
trol member also having a downstream face spaced from 
said shoulder inwardly of the periphery thereof, and 
flexing downwardly into engagement with said shoulder 
radially inwardly of said by-pass passageway and moving 
radially inwardly along said shoulder upon increase in 
pressure on the upstream face thereof, and having seal 
ing engagement with said shoulder to block the flow 
of fluid through said by-pass passageway upon increases 
in pressure on the upstream face thereof. 

2. A fluid control device for maintaining a substan 
tially uniform fluid delivery rate over a wide range of 
pressure variations comprising a casing having a pas 
sageway leading therethrough a shoulder in said passage 
way facing the upstream side thereof, a resilient annular 
flow control member in said passageway seating against 
said shoulder, the open portion of which forms a flow 
orifice, said flow control member having a concave 
face portion on the downstream side thereof with a 
recess defining the outer margins of said concave face 
portion and forming. a fluid passageway channel, a cen 
tral orifice communicating with said concave face por 
tion, and a by-pass passageway opening to the periphery 
thereof and extending axially therealong, for by-passing 
fluid at low pressure through said channel fluid passages, 
and said flow control member engaging said shoulder 
inwardly of said channel upon increases in pressure on 
the upstream face thereof, and having sealing engage 
ment with said shoulderto block the flow of fluid through 
Said by-pass passageway at predetermined high pressure 
ranges. 

3. In a fluid flow control device for maintaining a 
substantially uniform fluid delivery rate over a vide 
range of pressure variations comprising a casing having 
a passageway leading therethrough, a shoulder in said 
passageway facing the upstream side thereof, a resilient 
anular flow control member in said passageway, the 
inner margins of which define a flow orifice, said flow 
control member having a recessed face on the down 
stream side thereof and having spaced ribs extending 
along the outer margin thereof and spacing said face 
from Said shoulder and accommodating said recessed 
face to flex downwardly into engagement with said 
Shoulder upon increases in pressure to restrict the cross 
sectional area of said central orifice without deforming 
Said flow control member beyond the face of said shoul 
der, and means affording flow resistance to said flow 
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orifice for low pressure conditions comprising a plu 
rality of by-pass passageways leading through said flow 
control member and opening to the periphery thereof 
into said shoulder through said ribs, for accommodating 
the by-pass of fluid around the periphery of said flow 
control member at low pressure conditions, and said 
flow control member flexing into engagement with said 
shoulder and sealing thereagainst to block the passage 
of fluid through said by-pass passageways upon predeter 
mined increases in pressure. 

4. In a fluid flow control device for maintaining a 
substantially uniform delivery rate over a wide range 
of pressure variations comprising a casing having a 
passageway leading therethrough, a shoulder in said 
passageway facing the upstream side thereof, a resilient 
annular flow control member in said passageway seating 
against said shoulder, the inner margins of said flow 
control member defining a central fluid flow orifice, 
said flow control member having a recessed face facing 
said shoulder and spaced from said shoulder and having 
a generally frusto-conical recess extending inwardly with 
in the body of said flow control member into said cen 
tral flow orifice, and a downwardly opening channel 
spaced outwardly from said frusto-conical recess, the 
outer margins of said frusto-conical recess projecting from 
the downstream face of said flow control member de 
fined by said channel and flexing into sealing engage 
ment with said shoulder upon increases in pressure there 
on, to block the passage of fluid past the sides of said 
flow control member upon predetermined high pressure 
conditions, and means affording flow assistance to said 
central fluid flow orifice comprising a plurality of by 
pass passageways extending axially along the margin of 
said annular flow control member into said channel for 
the free flow of fluid along the sides of said flow control 
member through said passageway at low pressure con 
ditions. 

5. In a fluid control device for maintaining a substan 
tially uniform delivery rate over a wide range of pres 
sure variations comprising a casing having a passage 
way leading therethrough, a shoulder in said passageway 
facing the upstream side thereof, a resilient annular 
flow control member in said passageway seating against 
said shoulder, the inner margins of said flow control 
member defining a central fluid flow orifice, by-pass 
passageways extending along a periphery of said flow 
control member and opening to the interior thereof, 
said flow control member having a recessed portion on 
the downstream face thereof, in the general form of an 
annular channel facing said shoulder and having spaced 
ribs extending from the inner margins of said channel 
in a downstream direction with a generally frusto-conical 
recess extending inwardly from said ribs having outer 
lip portions in the spaces between said ribs and termi 
nating radially inwardly from said ribs and extending 
in a downstream direction from the portion of said 
low control member forming the base of said channel, 
a lesser distance than said ribs, said channel accommo 
dating the by-pass of fluid through said by-pass passage 
ways at low pressure conditions, said ribs flexing into 
engagement with said shoulder to Testrict the passage 
of fluid through said by-pass passageways upon increases 
in pressure, and said lips positively blocking the flow 
of fluid through said by-pass passageways upon certain 
other predetermined increases in pressure and accom 
modating the control of the flow of fluid solely by re 
stricting the cross-sectional area of said orifice by flexing 
said flow control member into engagement with and out 
wardly along said shoulder. 

6. In a flow control device for maintaining a sub 
stantially uniform delivery rate over a wide range of 
pressure variations comprising a casing having a passage 
way leading therethrough, a shoulder in said passageway 
facing the upstream side thereof, a resilient flow control 
member in said passageway seating against said shoul 

der, at least one axial passageway extending along the 
outer wall of said flow control member and opening to 
the periphery thereof, said flow control member hav 
ing a recessed central portion spaced from said shoulder 

5 and having communication with said axial passageway, 
and flow control lip portions depending from said re 
cessed central portion, and moving toward said shoulder 
upon increase in pressure on said flow control member 
to restrict the passage of fluid through said axial passage 
Way. 

7. In a flow control device for maintaining a sub 
stantially uniform delivery rate over a wide range of 
pressure variations comprising a casing having a passage 
way leading therethrough, a shoulder in said passageway 
facing the upstream side thereof, a resilient flow control 
member in said passageway seating against said shoul 
der, at least one axial passageway extending along the 
outer Wall of said flow control member and opening 
to the periphery thereof, said flow control member having 
a recessed central portion spaced from said shoulder 
and having communication with said axial passageway, 
and having spaced ribs spaced inwardly from the outer 
edge of said flow control member and facing in a down 
stream direction, and lip portions in the spaces between 
Said ribs and extending toward said seat a lesser distance 
than said ribs, said ribs flexing into engagement with 
Said shoulder to restrict the passage of fluid through 
Said axial passageway and said lip portions further re 
stricting the flow of fluid through said axial passageway 
upon certain other increases in pressure. 

&. In a flow control device for providing a substan 
tially constant rate of flow under vide variations in 
Pressure, a casing having a flow passageway therethrough 
and having an upstream facing seating surface in said 
passageway, and a resilient flow control member in said 
passageway, said flow control member having first pas 
sageway means therethrough afjording a flow path con 
tinuously open in both low and high pressure ranges, 
Said flow control member being deformable under pres. 
sure in said high pressure range to vary the flow area 
of Said first passageway means inversely with pressure to 
provide substantially constant rate of flow therethrough 
in said high pressure range, said flow control member 
having Second passageway means afjording a flow path 
Open in said low pressure range to provide flow in adai 
tion to the flow through said first passageway means in 
Said low pressure range to overcome excessive restriction 
of flow by Said flow control member in said lov pressure 
range, said flow control member having a portion con 
trolling flow through said second passageway means, said 
flow controlling portion being spaced from said seating 
surface in said low pressure range and moving under the 
influence of pressure on said flow control member to 
engage said seating surface in said high pressure range 
andshut-offlow through said second passageway means. 

9. In a floy control device for providing a substantially 
constant rate of flow under wide variations in pressure, 
a casing having a flow passageway therethrough and 
having an upstream facing seating surface in said pas 
sageway, and a resilient flow control member in said 
passageway, said flow control member having first pas 
sageway means therethrough afjording a flow path con 
tinuously open in both low and high pressure ranges, the 
flow area through said first passageway means being of 
such a size that in said low pressure range said flow 
control member restricts flow through said first passage 
way means to a rate Smaller than said substantially con 
stant rate of flow, said flow control member afjording 
increasing flow with increasing pressure through said first 
passageway means ais the pressure is increased through 
said low pressure range until said substantially constant 
rate of flow is reached at the beginning of said high pres 
sure range, said flory control member being deformable 
under pressure in said high pressure range to vary the 
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pressure to provide said. substantially constant, rate of 
flows-through said first passageway means. in said, high 
pressure - range, said flow. control memberhaving. second: 
passageway means afjording aflow.path openin said. 
low pressure rangeto provide-flow.inaddition to the flov 
through said first passageway means in said low pressure 
range. to counteract the restricting of flow through said 
first passageway means by said flow control member and 
tendito bring. total flow, up to said substantially constant 
rate in said lov pressure range, said flow control mem 
berhavingaportion controlling flow.through said second 
passageway means, said flow controlling. portion being 
spaced from said seating surface in said low pressure 
range and movingtoward said seating surface under the 
influence of pressure on said flow control memberas the 
pressure is increased through Said lov pressure range to 
decrease. the flow area through said second passageway 
means as the pressure is. increased through said low 
pressure range and provide decreasing flow with increas 
ing pressure through said second passageway means to 
counteract increasing flow with increasing pressure 
through said first passageway means in said lov, pressure 
range; and tend, tomaintain said substantially constant 
rate of flow in said lov.pressure range, said flow, con 
trolling portion moving into, engagement with said seating. 
surface in said high pressure range to shut-off flow 
through said second passageway means. 

10. A filów control device for providing a substantially 
constant rate of flow under: wide variations sin pressure, 
comprising a housing having a flow.passageway leading 
therethrough having a shoulder therein facing in an up 
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stream direction, a resilient flov control disk seated on 
said Shoulder and having a central orifice leading there 
through deformable upon increasesinº pressureto provide 
a substantially constant rate of flow through said pas 
sageway: under increasing pressure above a low pressure 
range, said disk ha ving second passageway means, spaced 
radially-outivardly from said central orifice capable of 
passing fluid in said low pressure range in addition to 
that passing through said central orifice to overcome ex 
cessive restriction of flow through said flow passageway 
in said casing by Said disk in said low pressure range, 
said flow control member having a portion facing said 
shoulder and moving tovard said shoulder upon increases 
in pressure for reducing. flow through said second pas 
sageway means as pressure increases through said lov 
pressure range to provide said substantially constant rate 
of flow through said housing as pressure increases through 
said low pressure range and blocking the flory through 
said second.passageway means in a pressure range above 
said low pressure range, soley by the resiliency of said 
disk. and the pressure of fluid acting thereon. 
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