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1 
FLUSI-IING FLOW CONTROL EMITTER UNIT, 

BRIEF DESCRIPTION OF THE INVENTION 

1. Field of the Invention 
This invention relates to emitter 'units for irrigation 

uses and is particularly related to such units capable of 
providing both a ?ushing action at low input pressures 
and a discharge control action at higher output pres 
sures. 

2. Prior Art 
It has long been recognized that in irrigation, both 

surface and subterranean, it is often desirable to pro 
vide for continuous slow rate water application, i.e., in 
the range of ‘we to 10 gallons per hour, each from dis 
charge ports along a small diameter pipeline. In order 
to achieve such a controlled, low volume, continuous 
flow uniformly in a system using a number of emitters 
(or drippers) discharging from a main feed line and to 
‘minimize variations in discharge resulting from friction 
losses, topography, etc., it has been found necessary to 
maintain a relatively high main line pressure. ' 
Where ori?ce type emitters have been utilized, it has 

been necessary to use extremely small discharge open 
ings, which tend to clog during use or even during peri 
ods of non-use, particularly when they are buried for 
subterranean irrigation. To prevent clogging, it has 
been known to use emitters wherein a relativelyunob 
structed flow is permitted at low “start up" pressures 
in the main line and that gradually restrict ?ow as'the 
main line pressure increases. U.S. Pat. No. 3,546,884, 
for example, shows such an emitter. In some such de 
vices, a metering stem may be provided to project into 
and through a ?ow control orifice and the mechanical 
movement of the port and stem relative to one another 
partially eliminates clogging problems. Emitters, or 
drippers, of this type are disclosed, for example, in U.S. 
Pat. No. 3,518,831.v - 

SUMMARY OF THE INVENTION 

The emitter of the present invention is also the flush 
ing type. However, it provides for an initial high volume 
flushing ?ow, exceeding the volume of controlled ?ow 
thereafter permitted, at low line pressure and particu 
larly during “start up” of the system and does not rely 

, on mechanical interaction of a relatively movable stem 
and ori?ce although such devices can be incorporated 
into the emitter of the invention if desired. With the 
emitter of the present invention initial high volume 
flow is maintained through relatively large, fully unob 
structed ports, until the line pressure has essentially 
reached a predetermined seating pressure. Thereafter, 
the flow pattern is changed to be through a control ori 
?ce having an opening size varied inversely to the pres 
sure in the main line such that a substantially constant‘ 
discharge is maintained, even though the main line 
pressure may ?uctuate considerably. 

It is an object of the present invention to provide a 
low-cost, easily constructed emitter that has full ?ush 
ing capability at low input pressures and that will accu 
rately maintain an essentially constant discharge vol 
ume or ?ow rate during ?uctuation of the input pres 
sure Within a wide range of operating pressures. 

It is another object to provide an emitter having large 
openings and ?ow'ori?ces not subject to clogging or 
that will readily unclog during‘flushing. 
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Principal features of the invention include a housing 
having an inlet passage and at least one outlet port. A 
deformable member, having a ?ow passage means 
therethrough, is positioned between the inlet passages 
‘and outlet port._ A pressure responsive member, ar 
ranged to be acted on by liquid entering the housing, 
snaps against the deformable member to inversely 
change the size of the ?ow passage means proportion 
ately to changes in input pressure. 
Other features of the invention include a non-linearly 

acting pressure responsive member that allows essen 
tially full ?ushing ?ow until the seating pressure is 
reached. Thereafter, with only slight incremental pres 
sure increases the pressure responsive member is 
quickly and fully moved to a seated, ?ow restricting po 
sition. Means are provided to maintain the resiliency of 
the pressure responsive member and to quickly return 
it to its open ?ow position when the pressure acting 
thereon is reduced below the seating pressure. 

In one embodiment, the pressure responsive means 
comprises a Belleville spring diaphragm with a central 
passage therethrough. In other embodiments, the pres 
sure responsive member comprises a specially con 
structed diaphragm or a leaf spring having both ends or 
one end secured. 

The deformable member may comprise a single 
notched O-ring, or other partitions with notches or 
ports provided therein. The partitions are made suffi 
ciently resilient that when the pressure responsive 
member is biased against them by pressure they will de 
form to change the size of the notches or ports and will 
return to their original con?guration when the pressure 
is removed. " v 

A retainer ring provides means for preventing the 
pressure responsive available materials and is economi 
cally constructed. The. hardness’ of the deformable 
member will determine the rate of restriction of ?ow 
through the notches or ports thereof, if the other com 
ponents remain unchanged, and it is a simple matter to 
replace a deformable member with one having differ 
ent characteristics to change the flow characteristics of 
the emitter. 
Additional objects and features of the invention will 

become apparent from the following detailed descrip 
tion and drawings disclosing what are presently con 
templated as being the best modes of the invention. 

THE DRAWINGS 

FIG. 1 is a side elevational view of a portion of an irri 
gation line incorporating a pair of emitters of the inven 
tion; ' 

FIG. 2, an enlarged vertical sectional view, taken on 
the line 2-2 of FIG. I; 
FIG.'3,.a typical ?ow curve for the unit shown in 

FIGS. 1 and 2; 
FIG. 4, a view like FIG. 2 but showing another em 

bodiment of the pressure responsive member used; 
FIG. 5, a view of the pressure responsive member as 

in FIG. 4, but in its relaxed state; 
FIG. 6, a view like that of FIG. 2, but showing a dif 

ferent type of pressure responsive member; 
FIG. 6a, a fragmentary vertical section, taken on the 

line 6a--6a of FIG. 6; - 

FIG. 7, a similar view, showing another arrangement 
of the emitter, utilizing the pressure responsive mem 
ber shown in FIG. 6; 
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FIG. 7a, a fragmentary vertical section, taken on the 
line 7a—7a of FIG. 7; 
FIG. 8, a top plan view of a single inlet, multiple out 

let emitter of the invention; and 
FIG. 8a, a vertical section taken on the line 8a-8a 

of FIG. 8. 

DETAILED DESCRIPTION 

Referring now to the drawings: 
In the illustrated embodiment of FIGS. 1 and 2, the 

emitter (or dripper) of the invention is shown generally 
at 10. As shown, the emitter includes a cylindrical 
housing '11 that is exteriorly threaded at both ends. A 
cap 12 is adapted to be screwed onto the threads at one 
end and the other end is adapted to be threaded into an 
interiorly threaded ?tting 13 of a liquid supply pipe 14. 
The supply pipe is connected in conventional fashion 
to a source (not shown) of liquid under pressure. When 
the emitter is used for irrigation purposes the liquid fed 
through the pipe 14 may be water having the purity of 
drinking water or relatively dirty water from canals, riv 
ers, etc. Fertilizers, herbicides, pesticides, etc. may also 
be dissolved in the water for distribution to the crops 
being irrigated. 
Cap 12 has a central, upstanding retainer ring 15 

formed therein and a ?exible O-ring 16 is adapted to 
tightly seat in the retainer ring. At least one notch 17 
is formed in the edge of the O-ring and a corresponding 
notch 18 may be formed, if desired, in the edge of re 
taining ring 15. 
A dish-shaped diaphragm 19 of the type commonly 

known as a Belleville spring has its edge securely held 
between ?at washers 20 and 21 that are clamped be 
tween housing 11 and cap 12. 

Ports 22 and 23 are provided through cap 12, outside 
of retainer ring 15, and a port 24 is provided through 
the center of diaphragm 19. 

In operation, liquid from pipe 14 enters housing 11 
and acts against diaphragm 19. So long as the pressure 
in housing 11 is not great enough to ?ex diaphragm 19, 
the diaphragm remains in essentially the solid line posi 
tion of FIG. 2, and ?ow is through the port 24 and out 
the ports 22 and 23. However, when the pressure acting 
on diaphragm 19 is suf?cient to ?ex the diaphragm the 
central portion thereof snaps almost to the plane of the 
?xed outer edge to engage the O-ring 16, as shown by 
the dotted line position of the diaphragm in FIG. 2. 
With the diaphragm seated on the O-ring there is no di 
rect ?ow from port 24 in the diaphragm to ports 22 and 
23. Instead, the ?ow is through the port 24 and into the 
space formed within O-ring 16, through the opening or 
ori?ce formed by notch 17 and the portion of dia 
phragm I9 bridging thereover and then out ports 22 
and 23. As the line pressure continues to build up, after 
?exing the diaphragm against the O-ring, the pressure 
acts on the diaphragm to push it more tightly against 
the O-ring, deforming the notch and thereby further re 
stricting ?ow therethrough in inverse proportion to the 
pressure acting on the diaphragm. 
Retainer ring 15, in addition to holding the O—ring 16 

in place, also limits the extent of compression of the O 
ring by the diaphragm and keeps the center of dia 
phragm 19 from inverting such that it would not have 
the natural tendency or resiliency to return to the posi 
tion shown in solid lines in FIG. 2. 
The O-ring is preferably made of a suitable rubber, 

nylon or resinous material having resilient characteris 
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4 
tics, and the hardness of the O-ring will determine the 
extent of closing of the notch 17 as the diaphragm is 
pressed thereagainst by pressure in the housing 11. 
A notch 17, of the type shown in FIG. 2, forms with 

the seated diaphragm '19 an ori?ce that regulates ?ow 
from port 24 to ports 22 and 23. The notch is a pre 
ferred ori?ce forming structure since, should the ori 
?ce become clogged, it will be immediately cleaned out 
as soon as the pressure acting on diaphragm 19 is suffi 
ciently reduced and the diaphragm moves away from 
the O-ring. ’ 

Other restricted openings can be provided instead of 
notch 17, and other partition arrangements between 
the port 24 and ports 22 and 23 can be used in lieu of 
O-ring 16. For example,,a specially constructed ring 
partition having a hole or slot therethrough could be 
used to give the desired control, but the notch is pre 
ferred because it is less apt to become and remain 
clogged. 
With the diaphragm spring of FIGS. 1 and 2, it has 

been found that a typical discharge curve of the emitter 
of the invention is as shown in FIG. 3. As shown, with 
the unit tested, the diaphragm is spaced from the O 
ring and is in its relaxed position until a pressure of just 
under 4 pounds per square inch develops on the dia 
phragm, at which time approximately 7 1/2 gallons per 
hour of water is being discharged from the emitter 
ports 22 and 23. As the pressure on the diaphragm 
changes from just under to just over 4 pounds per 
square inch, the diaphragm seats on the O-ring and the 
?ow through the emitter falls off to about 1.2 gallons 
per hour. Thereafter, as the pressure on the diaphragm 
increases from just above 4 pounds per square inch to 
30 pounds per square inch, the discharge gradually in 
creases from 1.2 gallons per hour to 3 gallons per hour. 
This discharge rate is maintained even as the line pres 
sure acting on the diaphragm increases to 60 pounds 
per square inch. It is apparent that since a constant dis 
charge rate can be maintained over such an extended 
pressure range, many emitters, FIG. 1, can be used on 
a supply line and very little, if any, ?ow rate change will 
occur due to friction losses, topography changes, etc. 
of a line having a sufficiently high input head pressure. 
It is also apparent that the initial high ?ow rate, i.e., 7 
1/2 gallons per hour through the large ?ow openings will 
wash obstructing particles from the emitter ports and 
purge the O-ring notch 17 before the regulated control 
through the notch 17 is initiated. 

It is also possible to use a specially constructed, pre 
stressed diaphragm to regulate ?ow through the emit 
ter. Thus, as shown in FIG. 4, a resilient diaphragm 30 
can be used in place of the diaphragm 19 previously 
disclosed. In this embodiment, a resilient diaphragm, 
made of rubber or the like, has a central portion 31 
with a central port 32 therethrough. A thick edge por 
tion 33 surrounds central portion 31 and is angled out 
wardly therefrom so that when it is positioned the cen 
tral portion will be pre-stressed and taut. The dia 
phragm 30 is secured by rotating edge portion 33 into 
the plane of portion 31 and clamping it between hous 
ing 11 and cap 12, thereby stretching the central por 
tion 31 across a ring 34 formed on cap 12. Ring 34 is 
concentric with retainer ring 15 and surrounds the 
ports 22 and 23. 

In operation of the embodiment shown in FIG. 4, 
?ow is through port 32 and ports 22 and 23 until suf? 
cient pressure acts on the central portion 31 to force it 
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against retainer ring 15. At this time, flow is through 
port 32 and notch 17 and then through ports 22 and 23. 
As pressure acting on diaphragm 30 increases over that 
necessary to seat the diaphragm on the retainer ring the 
diaphragm deforms into and restricts flow through 
notch 17. Thus, the flow through the notch is regulated 
and the size of the ori?ce formed by the notch and the 
diaphragm is governed by the pressure on the dia 
phragm and is made smaller as the pressure increases 
and the diaphragm distorts into the notch. 

In FIGS. 6, 6a, 7 and 7a, there are shown embodi 
ments vof the invention wherein the pressure actuated 
diaphragm is replaced by a pressure actuated reed or 
leaf spring. ' 

In the embodiment of FIGS. _6 and 6a, a leaf spring 
40 is clamped at one end between the housing 11 and 
cap 12. The spring 40 is wide enough to fully cover the 
resilient O-ring l6 and is positioned to be directly in the 
path of a port 41 through a partition 42 covering the 
end of housing 11 and clamped between the housing 
and cap 12. 

In operation of the embodiment of FIGS. 6 and 6a, 
liquid from line 14 enters housing 11 and discharges as 
a jet through port 41, impinging against the spring 40. 
While the pressure in housing 11 is suf?ciently low the 
jet will not have suf?cient impact force to overcome 
the inherent resilient positioning of the leaf spring and 
the incoming water will merely flow around the spring 
and out the emitter discharge port 43. . , 
Emitter discharge port 43 goes through cap 12 and, 

5 

unlike the previously disclosed discharge ports 22 and _ 
23, is within the retaining ring 15 and O-ring 16. 
When the pressure in housing 11 has increased to a 

seating pressure determined ‘by the resiliency charac 
teristics of leaf spring 40 the jet through port 41 has 
sufficient impact .force to drive the spring against the 
O-ring as shown in FIG. 6a. The differential pressure of 
the incoming ?uid, acting on the spring and the down 
stream pressure is then suf?cient to hold it seated on 
the O-ring until the pressure in the housing 11 again 
drops below the seating pressure. 
Controlled ?ow is permitted through the ori?ce 

formed between notch 17 and the spring and as the 
pressure in housing 11 increases and presses the spring 
against the O-ring the ori?ce size vwill be reduced, 
thereby maintaining a substantially constant flow 
through the notch and to discharge port 43, in the 
manner previously described. 

It will be apparent that while the spring 40 is shown 
angled and as having one end secured, that other 
bowed or straight spring structures could be used and 
that both ends of the spring used could be secured, with 
the spring arranged to bridge the O-ring when little or 
no impact force is applied and to be moved against the 
O-ring when the impact force has increased suf? 
ciently. 
As shown in FIG. 7, the same concepts involving use 

of a leaf or reed spring, impact driven against a 
notched, resilient valve seat can be used in a tubular 
housing of slimmer pro?le than the housing 11 hereto 
fore described. 

In FIG. 7, the housing, shown generally at 50, in-_ 
cludes an inlet through-bore 51 and a parallel blind 
bore 52. A cap 53 is threaded onto housing 50 and 
closes the open end of blind bore 52 and one end of 
through-bore .51. A discharge port 54 extends through 
the wall of blind bore 52 and an O-ring 55, notched at 
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6 
56 surrounds port 54 and is held in place by a retainer 
ring 57. 
A leaf spring 58 has one end inserted into a slot 5? 

provided therefor below bore 52 and the other end is 
angled away from but adapted to completely overlie 
the O-ring 55. A port 60 extends through the wall 61 
between bores 51 and 52 such that liquid entering bore 
51 passes through port 60 to strike the spring 58. As in 
the previously described embodiment, water entering 
bore 51 at a pressure below the seating pressure of the 
spring does not create a jet with sufficient impact to 
move the spring against O-ring 55. However, when the 
seating pressure is reached the jet has sufficient impact 
force to move the spring against the O-ring where it is 
held by the inlet pressure acting on the spring. 

It will be apparent that other blind bores, not shown, 
could as well be spaced radially around bore 51 and 
that pressure responsive, impact receiving springs, inlet 
bores, outlet bores and notched partitions such as O 
ring 55 could be provided each blind bore in the same 
manner as‘ has been described. One common parti 
tioned housing can be used to form all of the bores and 
the clustered construction will allow controlled flow in 
a plurality of directions, from a single liquid feed. 

7 It is also possible to use a single pressure responsive 
member to control flow through a plurality of outlets. 
As shown for example in FIGS. 8 and 8a, there is pro 
vided a tubular housing 70, exteriorly threaded at both 
ends so that one end can be threaded into a main liquid 
supply line and such that a cap 71 can be threaded onto 
the other end. Cap 71 has a plurality of discharge'ports 
72 through the end thereof and each port opens into a 
space between adjacent ones of partitions 73 (four 
such partitions being shown) that extend from the end 
of cap 71 and radially between an O-ring retainer 74 
and a ?at washer 75 positioned inside cap 71. 
A dish-shaped, Belleville spring-type diaphragm 76 

has its outer edge held between washer 75 and a washer 
77 and the washers are clamped between housing 70 
and cap 71. An O-ring 78 is positioned within O-ring 
retainer 74 and has a notch 79, aligned with a notch 80 
in the O-ring retainer, for each space formed between 
adjacent partitions 73. The edges 73a of partitions 73 
are shaped to just receive and engage the diaphragm 
when the diaphragm seats against the O-ring in the 
same manner described in connection with the embodi 
ment of FIGS. 1 and 2. In this embodiment, however, 
initial high volume, low pressure ?ow will be through 
port 81 in the center of diaphragm 76, over and past 
the O-ring notches 79 and out the discharge ports 72. 
Continued pressure on the diaphragm will distort each 

I of the notches 79 to provide regulation of flow through 

55 
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each such notch into the space formed by the dia 
phragm, the cap and adjacent partitions 73 and out the 
discharge ports 72. The discharge curve through each 
outlet port 72 could be essentially as shown in FIG. 3. 
While not shown, it should be apparent that a ?exible 
hose or other such structure can be connected to one 
or more of the ports 72 to convey the liquid passed 
therethrough to a desired point of use, either above or 
below ground. 
Although a preferred form of my invention has been 

herein disclosed, it is to be understood that the present 
disclosure is by way of example and that variations are 
possible, without departing from the scope of the here 
inafter claimed subject matter, which subject matter I 
regard as my invention. 
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I claim: 
1. A ?ushing, ?ow control emitter unit comprising 
a housing; - 

an inlet to said housing; 
an outlet from said housing; 
a partition in said housing and between said inlet and 

said outlet; 
a restricted passage across said partition; 
pressure responsive means in the housing between 

said inlet and said outlet, said pressure responsive 
means being normally spaced from the partition, 
whereby flow from the inlet to the outlet is over 
said partition and said pressure responsive means 
being arranged to be actuated by a seating pressure 
at the inlet to seat on the partition, whereby flow 
from said inlet to said outlet is only through the re 
stricted passage across said partition. ' 

2. An emitter unit as in claim 1, wherein 
the partition is of deformable material. 
3. An emitter unit as in claim 2, wherein 
the partition is an O-ring; and 
the restricted passage comprises a notch in the sur-' 

face of the O-ring on which the pressure responsive 
means seats. 

4. An emitter unit as in claim 3, wherein 
the pressure responsive means comprises 

a dish-shaped, Belleville spring-type diaphragm 
having a central port therethrough. 

5. An emitter unit as in claim 1, wherein 
the pressure responsive means comprises 
a dish-shaped, Belleville spring-type diaphragm hav 

ing a central port therethrough. 
6. An emitter unit as in claim 1, wherein 
the pressure responsive means comprises a resilient 
diaphragm with a central port therethrough. 

7. An emitter unit as in claim 6, wherein 
the housing includes a ring over which the resilient 
diaphragm is pre-stressed. 

8. An emitter unit as in claim 1, wherein 
the pressure responsive means comprises a leaf 
spring biased away from the partition; and 
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8 
means forming an ori?ce in the inlet, in alignment 
with the spring, whereby liquid entering the inlet 
passes through the ori?ce to impinge on the spring. 

9. An emitter unit as in claim 1, including a plurality 
of outlets from said housing, each exiting from a sepa 
rate compartment, and a partition and pressure respon 
sive member between each outlet and the inlet and a 
restricted passage across each partition. 

10. A flushing, ?ow control emitter unit as in claim 
1, including a plurality of outlets, wall means forming 
with the partition and the housing, a separate compart 
ment for each outlet, and a restricted passage across 
the partition at each compartment, whereby said pres 
sure responsive member seats on the wall means and 
the partition. 

11. A ?ushing flow control emitter unit comprising 
a tubular housing having one end adapted to be con 
nected into a' liquid supply line; 

a cap closing the other end of the housing; 
a dish-shaped, Belleville spring-type diaphragm hav 

ing a central port therethrough and its peripheral 
edge sealingly clamped between the housing and 
the cap; 

an O-ring retainer projecting from the cap into the 
housing to proximate the plane of the edge of the 
diaphragm; 

an O-ring in the retainer and projecting from the cap 
slightly beyond the retainer; 

a notch in the O-ring at the side opposite the cap; and 

an outlet port through the cap, outside of the O-ring 
retainer, whereby partial inversion of the dia 
phragm seats the diaphragm on the O-ring. 

12. A ?ushing ?ow control unit as in claim 11, 
wherein 

the O-ring is resilient whereby the notch deforms in 
response to pressure actuation on the diaphragm 
seated thereon. 

* * * * * 


