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[57] ABSTRACT

A self-flushing irrigating valve formed, at least in part,
of an elastically deformable material which, when sub-
jected to differential pressures below a preselected
value, occupies an open position forming a passage for
the flushing of water therethrough; and when sub-
jected to differential pressures above a preselected
value, forms a constricted passage for trickle flow of
water therethrough. The valve, when in its trickie flow
condition, tends to effect further constriction on fur-
ther increase in differential pressure thereby tending
to produce a uniform flow rate through a range of ef-
fective pressures.

22 Claims, 31 Drawing Figures:
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1
SELF-FLUSHING IRRIGATION VALVE

~ Matter enclosed in 'he';a'i*y brackets I ] appears in the

original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

A rapidly developing form of irrigation is known as
drip or trickle irrigation. Its advantages are substantial
and are noted as follows: o
1. It uses much less water than other: irrigation sys-
tems. o - -

‘2 There is a minimal waste of the water used.

3. The water is applied rather precisely in the area
needed to minimize weed growth and in amounts which
avoid excessive wetting of surrounding soil to permit
machine cultivation without compaction of wetted soil.

10

15

4. It permits efficient use of quuid'peSticides, fumi- 59

gants and fertilizer in the system.

< .

- However, its disadvantages
are noted as follows: - i
' 1. The water must be supplied through a multitude of
" minute openings of only a few thousandths of an inch in
diameter, one or more for each plant, which are easily
clogged by equally minute particles, either mineral or
orgamic. © e )

2. To reduce clogging problems; | expensive filtering
equipment is required. |

" 3. Low pressures are required across the openings to

increase the usable size and yet produce drip or trickle

flow. This complicates the problem of uniform distribu-

noa

“tion of water to the plants. Also, low pressures and
attendant non-turbulent flow tend to promote growth
of slime in the system which aggravates the clogging
problem. - -
4. Attempts have been made to provide a flushing
cycle which will clean the drip of trickle openings;
however, because of the enormous number of such
‘openings to be flushed, this solution has, heretofore,
" been excessively expensive. -

" 'SUMMARY OF THE INVENTION

The present invention is directed to an inexpensive,.

but effective. self-flushing valve adapted to use In an
irrigation system, and is summarized as follows:

- First, to provide a self-flushing irrigating valve which
is so inexpensive that one may be provided for each
drip or trickle opening. - T

"Second, to provide a self-flushing valve which may be
mounted in any position and which, when subjected to
differential pressures below a preselected value, forms

“an open ‘passage dimensioned to permit flushing of
particulate matter, or which, when subjected to differ-

ential pressures above a preselected value, closes to

are also substantial and
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state, tends to flow at near a constant rate throughout
a wide range of pressures. 8 o

Fifth, to provide a minimal cost a self-flushing valve
which may be arranged as a single piece multiple ori-
fice valve element, permanently connected housing
members and small diameter distributor tubes extend-
ing from the valve to points of discharge.

Sixth, to provide a self-flushing valve as indicated In
the preceding object which, with a minimal number of
parts, may be arranged for mounting on a riser with
distributor tubes extending downwardly, then laterally
from the riser; or may be arranged at an end of a supply
line for extension of the distributor tubes beyond the
line; or interposed in a supply line to extend difterent
distances along the line or laterally therefrom.

 Seventh, to provide a self-flushing valve wherein

several embodiments thereof provide elastomeric tubes
normally forming a passage dimensioned to permit
flushing flow of water, and capable of constricting in
response to a predetermined differential pressure to
collapse the passage to a few thousandths of an inch,
thereby to cause drip or trickle tlow.

Eighth, to provide a self-flushing valve structure, an
embodiment of which a wall of the housing forms a
series of fixed walls each cooperating with comple-
mentary elastomeric walls to form a series of self-flush-
ing valves.

Ninth, to provide a self-flushing valve, an embodi-
ment of which has a ported valve face and a flap mem-
ber normally clearing the valve face for flush flow of
water, the flap member being subject to differential
water pressure to close upon the disk and form there-

~with a drip or trickle passage.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a longitudinal sectional view showing an
assembly of one embodiment of the self-flushing 1rri-
gating valve. | |

FIG. 2 is an end view thereof with the distributor
tubes omitted. - | -

FIG. 3 is a transverse sectional view thereof taken
through 3—3 of FIG. 1 with the self-flushing valves
shown in end elevation. L

FIG. 4 is an enlarged end view of one of the self-
flushing valves in its normal or flushing condition.

~ FIG. § is a longitudinal sectional view thereof taken

50
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form a passage dimensioned to effect drip or trickle

flow. |

Third, to provide a self-flushing valve which, by
choice of an elastomeric or rubber-like material having
preselected physical properties and dimensions such as
~ wall thickness the valve can be deésigned to have a
~ predeterminéd rate of drip or trickle flow; for example,
" if desired, the rate of flow may be held to a gallon per

hour or less or arranged to flow at several gallons per
hour. S
" Fourth, to provide a self-flushingvalve, which may be
so arranged that, after assuming its drip or trickle flow

60

through 5—5 of FIG. 4.

- FIG: 6 is a longitudinal sectional view corresponding

to FIG. 5 showing the valve in its
condition. o x
FIG. 7 is a transverse sectional view taken through
7__7 of FIG. 6 also showing the trickle condition.
FIG. 8 is a further enlarged fragmentary sectional
view taken within circle 8 of FIG. 7 showing particu-
larly the portions forming the trickle bore. |
FIG. 9 is a similar enlarged fragmentary sectional
view taken within circle 9 of FIG. 8.
FIG. 10 is an enlarged fragmentary end view showing
a modified embodiment of the self-flushing valve.
FIG. 11 is an enlarged end view showing another

collapsed or trickle

embodiment of the self-flushing valve.. -

65

FIG. 12 is a fragmentary end view of a further em-
bodiment of the self-flushing valve shown in its flushing
condition. - s - | -

FIG. 13 is a similar fragmentary end view showing the

- valve in its trickle condition. |

FIG. 14 is an end view of a modified assembly of the

~ self-flushing irrigating valve with a portion in section.
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- FIG. 15 is a longitudinal sectional view thereof taken
through 15—15 of FIG. 14 as lt appears joined to the
end of a riser.
"FIG. 16is a longltudlnal view thereef modified to fit

at the end of a horizontal supply line for disposition of S

distributor tubes in extended relation, and indicating by
broken lines the manner in which it may be 1nstalled
mtermedlate the ends of a supply line.

FIG. 17 1s a longitudinal sectional view thereof also
arranged for installation intermediate the ends of a
supply line wherein the number of self-ﬂushlng valves
are doubled. |

FIG. 18 1s a fragmentary side view of a supply line
shewmg a single self-flushing Valve unit prOJectmg
- therefrom. | - |

FI1G. 19 is a transverse sectional view thereof taken
through 19—19 of FIG. 18. |

FIG. 20 1s a perspective view showing an embodl—
ment of the self-flushing valve formed as an extrusion.

FIG. 21 is a longitudinal sectional v1ew of an ex-
truded valve fitted on a mountmg pin. o

FIG. 22 1s a similar sectional view showing a molded
valve having an end sleeve and also fitted on a mount-
mg pIn. - -

FIG. 23 is an enlarged fragmentary transverse sec-
tional view taken through 23—23 of FIG. 25 of the type
of valve assembly shown in FIG. 14, but showing a
modified embodiment of the self-flushing valve ele-
‘ments in which a portion of a housing.wall forms a part
of each valve unit, the valves belng shown in their ﬂush-
lng condition. -

FIG. 24 15 a fragmentary transverse seetlonal view
thereof taken through 2424 of FIG. 25 showing the
valves in their trickle condition.

FIG. 25 1s a fragmentary lengltudlnal sectional view
thereof taken through 25-25 of FIG. 23. o

FI1G. 26 1s an enlarged fragmentary transverse sec-
tional view taken through 26—26 of FIG. 27, and
showing a further modified self-flushing valve assembly
essentlally the type shown in FIG. 14. | |

FIG. 27 is a fragmentary longitudinal sectional view
thereof taken through 27—27 of FIG. 26, showing a
valve by solid lines in its flushing flow condition, and by
dotted lines in its trickle flow condition. =

FIG. 28 1s a further enlarged fragmentary sectmnal
view taken within circle 28 of FIG. 27 and showmg a
valve 1n 1ts trickle flow condition. |

FIG. 29 1s a still further enlarged fragmentary sec-
tional view taken within circle 29 of FIG. 28 but offset
rearwardly of the plane represented by FIG. 28. -

- FIG. 30 1s an enlarged fragmentary sectional view

taken through 30—30 of FIG. 14 and 1I]ustrates an

antl-syphen valve 1n-its closed condition.

FIG. 31 1s a'similar sectional view showing the anti-
syphon valve in its open position. -

The term “trickle” used herein to describe ﬂow from
the self-flushing valve is intended to include “drip”;
that is, under trickle flow condition the valve may be
designed to discharge water at a fraction of a gallon per
hour; or may be designed to discharge water at several
gallons per hour. - |

Reference is first directed to the embodlment shown
in FIGS. 1 through 8. Each self-flushing valve 1 herein
lllustrated is formed of elastomeric material, the speci-
fications of which may vary to meet specific conditions
of use. The self-flushing valve is tubular and, in the
construction illustrated, is essentially triangular in cross
section forming three side walls 2 which define obtuse
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V’s 3 and are joined by acute apices which, externally,
may be rounded as indicated by 4, but internally, pref-
erably form relatively sharp apices 5. Also, internally
the obtuse V’s 3 are preferably sharp in their normal
condltlen as it seems this produces a Iower trlckle flow
rate, as will be deserlbed later. -

A set, in this case six, self-flushing valves are molded
In a ring and extend in parallel relation from an inte-
gral, common disk 6. The disk is provided with a set of
outlet apertures 7 centered with respect to each corre-
sponding valve. While the angle defined by each obtuse
V 3 may vary, an included angle of 150° seems ade-
quate. If the radius of each apex 5 is one- elghth inch,
the circular space defined by the apices 3 is approxi-
mately one- s1xteenth inch in dlameter quite adequate
for self-l ushmg operation.

Referrmg to FIGS. 1, 2 and 3, the set of self-ﬂushmg
valves is received in a cup shaped housing member 8
having a flat end wall 9 and a cyhndrleal side wall 10.
The end wall 1s provided with a ring of outlet apertures
11 which are aligned with the apertures 7 and are,
preferably, the same diameter. Externally, the end wall
1s provided with an extension 12 having sockets 13 of
larger diameter than the apertures 11 and registering
therewith. The sockets receive distributor tubes 14

which may be cemented therein. Extruded plastic tub-

ing about one-eighth inch in outside diameter and pro-
viding a bore about one-sixteenth inch in dlameter IS
suitable.

The construction shown in FIGS. 1, 2 and 3 may be
used at the end of a garden hose. For tl'llS use a second
housing member 15 is provlded having an internally
screwthreaded end 16 to receive a hose fitting and
terminating at a partition 17 having a central aperture
18 and supporting a washer 19, Beyond the partition,

“the housing member 15 is reduced in diameter to fit

within the wall 10 of the housing member 8 and en-
gages the periphery of the disk 6. The housing members
are preferably formed of plastic material which may be
Joined by cement. Should it be desired, however, the
heusmgs may be joined by a screwthread connection.
Also, in place of the screwthreads 16, the housing
member 1§ may be arranged for connection by an
adhesive to a conventional plastic pipe.

Operation of the self-flushlng irrigating valve is as
follows: .

When the water supply is shut off, the self-ﬂushmg
valve assumes the ﬂushmg condition shown in FIGS. 4
and 5. When the water is first turned on, the valve
rematns in its flushing condition until the water pres-
sure reaches a preselected value whereupon the valve

.suddenly collapses, as indicated in FIGS. 6 and 7, to
-form a trickle passage 20 as indicated in FIGS. 7 and 8,

in 1dealized form. The walls of the trickle passage are
formed in the region of the apices 3; however, some

stretching takes place in this region obllteratlng the

Initial sharp edge.

- The size of the trickle passage depends on several
factors, such as:

1. The physneal properties of the elastomeric material

‘comprising the valve. Highly flexible soft material hav-
1ng low shore hamess will form a smaller passage than

a material having greater shore hardness. It is well
known that rubber, synthetic rubber and elastomeric
plastic materials may be compounded to provide a wide
range of properties. For example, a soft material may

- produce a trickle flow of a half gallon per hour;
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whereas a less soft material may produce a trickle flow
of several gallons per hour. |

2. The wall thickness of the valve.

- 3. The length of the valve. Longer valves do not
collapse throughout their length; that is, their outer
ends may remain open as indicated in FIG. 6. However,
- 1if the length is shortened so as to terminate at hine 21.or
22 in FIG. 6, the end itself will be in a collapsed state.
- Once the valve has collapsed to its trickle flow condi-
tion, some further compression will occur depending
on the pressure causing the valve to take on the charac-
teristics of a constant flow valve. Stated otherwise, at
any pressure above the critical pressure at which the
valve collapses to its trickle flow condition, the flow
tends to compensate for pressure change. The ten-
dency is toward increase in flow with decrease 1n pres-
sure. However, by proper choice of the physical prop-
erties of the material comprising the valve, a virtually
constant flow condition 1s feasible. -

The embodiment of the irrigating assembly as shown
in FIGS. 1, 2 and 3 is coupled to a hose and the distrib-
utor tubes, which may be of different length, are placed
so as to terminate adjacent corresponding plants. If
required, a pair or more of distributor tubes may water
a single plant. As the flow may be essentially constant,
the volume of the water received is proportional to the
length of time of the irrigating cycle irrespective of
pressure, thus eliminating the different flow rates due
to difference in elevation.

Reference is now directed to FIG. 9. To increase the
rate of flow under trickle conditions, appropriate por-
~ tions of the mutually engaging inner surfaces of the
valve walls 2 may be provided with one or more minute
grooves 23. To aid in producing a constant flow. condi-
tion, the side margins of each groove may project from
the wall surface and thus tend to crush, as indicated by
<24, reducing the effective area of the groove as external
pressure if increased. If desired, the aplces S, which
tend to become rounded when the valve is In 1ts drip or
trickle condition, may have complementary projections
which fill the trickle passage 20, or nearly so, so that
the grooves 23 become the principal trickle passages.

Reference is now directed to FIG. 10. If for any given
shore hardness of the elastomeric material, a larger
drip or trickle passage is desired, each wall may be
increased in thickness toward its midline as indicated
by 24, If the side margins or apices 3 are not increased
in thickness, this can be accomplished without appre-
ciable change in the critical pressure at whlch the valve
collapses to its trickle condition.

‘Reference is now directed to FIG. 11, which discloses
a four-sided self-flushing valve 25 which functions es-

sentially the same as the valve 1. While the number of

sides could be further increased, the area of each side
is reduced for a given overall size tending to reduce 1ts

sensitivity to pressure.
Reference is now directed to FIGS. 12 and 13, which

disclose a two-sided self-flushing valve 26. In this case,
‘the walls are normally convex and collapse to a mutu-
ally engaging flat condition. In order to provide a
trickle passage, one or both surfaces may be provided
with a channel 27. More than one channel may be
provided and have normally protruding marginal walls
“capable of being resiliently compressed, as indicated in
discussing FIG. 9, so as to provide an essentially con-
stant flow. A two-sided valve 26, made of the same
material as the valve 1, tends to close to drip or trickle
flow condition at a lower critical pressure. While the
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walls of the valve 26 are shown as curved, they may

comprise angularly related ﬂat portions in the manner

of the walls 2.
Reference 1s now dlrected to FIGS 14 and 15. If a

‘greater number of self-flushing valves 1, 24 or 26 1s

desired in an assembly, they may extend from aring 28
of the desired diameter and having appropriately lo-
cated apertures 7. For purposes of illustration, a ring of
sixteen valves is illustrated. The ring fits within an an-
nular-housing 29 having an end wall 30, a radially inner
wall 31 and a radially outer wall 32. As in the first
described embodiment, the end wall 30 1s provided
with a ring of outlet apertures 11. Also, the end wall 30
includes an annular extension-12 having sockets 13 of
larger diameter than the apertures 11 so as to receive
distributor tubes, similar to the tubes 14.

The housing 29 receives a cover 33 having a cylmdn—
cal wall which fits inside the outer wall 32 and 1s ce-
mented thereto. Within the inner wall 31 1s fitted and
cemented a plastic riser tube 34 for connection to an
irrigation system. In this case the distributor tubes ex-
tend downwardly along the riser tube, then radially to
the desired points of discharge. '

If it is desired to arranged distributor tubes so as to
extend beyond the supply tube, the cover 33 may be

provided with a tubular extension 35 into which a sup-
ply tube 36 may be cemented, as shown in FIG. 16, and
_the inner wall 31 may be closed by a plug 37. If the

assembly is desired to be used intermediate. the ends of
a supply line, a second tube 36 may be substituted for
the plug 37 as indicated by broken lines in FIG. 6. Still

further, two housings 29 may be placed end-to-end and

connected by a sleeve 38, as shown in FIG. 17.
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Reference is now directed to FIGS. 18 and 19. In

- some cases, a single valve may be encased. This 1s ac-

complished by providing a small circular base 39 for
the valve 1 or its equivalent having a single aperture.
The base'is received in a cylindrical outer shell 40
having an end closed except for a perforation 41 com-
municating with a distributor line socket 42, if a distrib-
utor line is needed. Cemented in the outer shell 1s an
inner shell 43 which retains the periphery of the base
39. The common ends of the shells have confronting
flanges 44 and 485. ~

One manner of use of the single valve assembly 1s to
mount the assembly in the wall of a plastic tube 46
which may be flexible or rigid. Initially the tube is open
and prowded with a series of perforations to receive a
series of inner shells 43 over which the outer shells 40
are fitted. The shells are cemented together and the
flanges 44 and 45 are cemented to the tube 46. The
tube itself may be closed in various manners; for exam-
ple, the tube may be an extrusion with interlocking
margins 47 and 48 which are cemented or heat fused
together. | |

Reference 1s now directed to FIG. 20 which illus-
trates an extruded valve 49 having a cross section simi-

lar to the valve 1. This construction is intended to be

fitted over a tubular mounting boss 50, shown in FIG.
21.

Reference is dlrected to FIG. 22 whlch 1llustrates a

"self-ﬂushmg.valve 51 which may take the form of the

previously described valve, but which is joined to a
cylindrical base 52 so as to fit over a cylindrical boss
53.

Reference is now dlrected to FIGS. 23, 24 and 25.

__’ ‘The valve assembly here shown is an alternative to the

valve as shown in FIGS. 14 through 17, and utihzes
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modifications of the housings 29 and 33. In this em-
bodiment, the cylindrical wall of the cover housing 33
forms a part of each self-flushing valve. More particu-
larly, the cover housing 33 is provided with a cylindri-
cal wall 51, the inner surface of which is provided with
a plurality of axially extending ribs 52 each defining an
obtuse angle corresponding to the angle 3 of the valve
1. - -
In place of the set of valves 1, a set of self-flushing
valves 53 are formed in part by a single, essentially
cylindrical wall 54 of elastomeric material conironting
the wall §1 and completed by the ribs 52. More specifi-
cally, the wall 54 is provided with a radially inwardly
converging pair of wall strips 35 confronting each rib
52. Each wall strip is formed of two obtusely related

portions and thus are similar to the walls 2 of the valve
1, including the obtuse angles 3. Each pair of converg-
ing strips 85 also form a rounded apex 4 and internal
apex 5. Each pair of wall strips 55 and corresponding
rib 52 forms a flushing passage similar to that of a valve
1 as shown in FIG. 23. The wall 54 1s molded integrally
with a ring 56 similar to the ring 28. The ring 1s pro-
vided with exit apertures 7 in alignment with the flush-
Ing passages.

The flushing valves 53 function the same as the
valves 1; that is, below a preselected critical pressure
differential between the pressure internally of the
valves 53 and the surrounding chamber, the valves
remain in their flushing condition. At the critical pres-

sure they close as shown in FIG. 24 to form trickle

‘passages 20 which, in this case, it will be noted are
tangent to the radially outer margins of the apertures 7.

Reference is now directed to FIGS. 26 through 29.
The embodiment of the valve assembly here illustrated
is also related to the construction shown in FIGS. 14
through 17. An annular housing 56 is provided, corre-
sponding to the housing 29. The housing 56 includes an
annular base wall forming in part an annular valve face
57 having a ring of valve ports 58 corresponding to the
apertures 7. At one radial side is a channel 39 which
receives a rim 60 of elastomeric material to which is
integrally attached a set of radially directed flap valves
61 which are molded to the rim in such a manner as to
be biased in an upwardly inclined position over corre-
sponding ports 58. The flap valves are quite close to-
gether so that flushing flow through the valve ports will,
when the pressure differential overcomes the biasing
force in the hinged connections with the rim 60, snap
the flap valves shut. Conversely, when the pressure
differential drops below a critical value, the flap valves
return to their flushing condition.

Formed in the valve face 57 are one or more trickle

channels 62 which have, preferably, obtusely related
walls so as to be relatively broad with respect to their
depth. This configuration enables the flap valve to
depress therein in proportion to line pressure as indi-
cated in FIG. 29 to effect a constant flow condition.
However, this same effect 1s accomplished to some
degree as the flap valves 61 are depressed into the valve
ports 58, as indicated in FIG. 28. Alternatively, the
trickle passage or passages may be formed 1n the flap
valves and constant flow control may be attained as
discussed in connection with FIG. 9.

It should be noted that the representatmns in the
drawings of the trickle passages or channels need to be
exaggerated in order to be illustrated, as they represent
passages which may have an effective diameter as small
‘as 0.005 inches for flow in the order of a gallon per

10

15

20

235

30

35

40

45

50

35

60

635

8

hour at a line pressure in the order of 50 pounds per
square inch, and range upward to 0.030 inches depend-

ing on the number of gallons per hour desired..

- Reference is now directed to FIGS. 30 and 31 which
illustrates a modification of FIG. 14 in which a ring of

anti-syphon valve ports 63 are arranged in the base 30

under the base ring 28. The base ring 1s yieldable to

negative pressure in the valve to deflect upwardly and

open the anti-syphon valves. Thus, with minimal in-
crease in cost an anti-syphon effect may be attained,
eliminating the need for separate anti-syphon valves.

In a previous comment referring to the valve 1, it was
noted a 1/16 inch flushing port is provided in a 1% inch
valve. It should be noted that the side walls 2 are, dur-
ing low pressure flushing periods, outwardly expand-
able to pass large particles. Thus, if the apertures and
distributor line passages downstream of the valve are
made, effectively, as large as the expanded valve tube,
materially larger particulate matter can be passed
through the self-flushing valve. |

While particular embodiments of this invention have
been shown and described, it is not intended to limit
the same to the details of the constructions set forth,
but instead, the invention embraces such changes,
modifications and equivalents of the various parts and
their relationships as come within the purview of the
appended clalms |

I claim:

1. A self-flushing valve for dlsposmon In a chamber
the chamber being subjected periodically to fluid under
pressure whereby, on initiation of a pressure period,
the fluid pressure progressively rises from a mimimum
pressure to a maximum pressure and, on termination of
the pressure period the fluid pressure progressively
falls from 1ts maximum pressure to the minimum pres-
sure, the self-flushing valve comprlsmg

a. means forming an exit port in the chamber and, on
flow of fluid therethrough, creating in its vicinity, a
region of reduced pressure;

[ b. and valve means including at least one flexible
wall formed of elastomeric material having a first
surface subjected to the fluid pressure in the cham-
ber as supplied thereto, and an opposing surface
exposed to the pressure as reduced in the vicinity
of the exit port;

c. the wall being yieldably biased, when the differ-
ence between the chamber pressure and reduced
pressure 1s below a predetermined value to occupy
a position permitting flushing flow of liquid
through the exit port and outlet;

-~ d. the wall being movable, when the difference be-
tween sald pressures exceeds said predetermined
value, to throttle the exit port;

e. and the wall, when in its throttling position defin-
Ing at least in part, a trickle passage forming an
entrance to the exit port. }

b. and a tubular valve means including confrontmg
wall elements defining an exit end and an entrance
end displaced axially from the exit end, the interior of
the valve means being exposed to said region of re-
duced pressure and including opposed wall elements,
at least one of which is formed of elastomeric mate-
rial adapted to occupy a first position forming with
the other wall elements, an axially extending flush
passage discharging through the chamber exit port,
and a second position collapsed toward the other wall
elements to form therewith a trickle passage of sub-
stantially reduced cross-sectional area;
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c. the flexible wall element being responsive to increase
of the pressure differential in the chamber and the
flush passage above a predetermined value to cause
movement of the wall element from its first position
to its second position thereby converting the flush >
passage to a trickle passage; |

d. the flexible wall element exerting a counterforce,
when in its second position, tending to return the

 wall element to its first position, and being movable
from its second position to its first position upon
reduction of the pressure differential in the chamber
and trickle passage beiow said predetermined value.

2. A self-flushing valve as defined in claim 1,

wherein: - B -

[ a. the wall is part of a tubular member extending
into the chamber from the exit port and providing
a plurality of said walls forming, when in their bi-
ased condition, a flushing passage preceding the

~exit port, and mutually collapsible to form said
trickle passage.] I

a. a plurality of flexible wall elements are provided and
are mutually collapsible to form said trickle passage.

3. A self-flushing valve as defined in claim 1,

wherein: o
a. the valve means includes a rigid wall element con-

fronting the flexible wall element, L the X said wall

elements L being complementary 1 complementing
each other to form the flushing passage or the

- trickle passage. A

[ 4. A selfflushing valve as defined in claim 1,
wherein: o |
a. a valve seat surrounds the entrance end of the exit
port, . | |

~ b. the wall is a flap member biased to an angular

- position, clearing the valve seat for flushing flow of 35
fluid and yieldably movable into engagement with
~ the valve seat to throttle the exit port; ‘

~ ¢. and the trickle passage is a groove defined between

the flap and the valve seat when the flap is in its
- throttling position. ] |
5. A self-flushing valve as
wherein: o -
~a. [ portions of the 1 said flexible wall element L of
the trickle passage are contrictable 1 is yieldable in
~ direct response to increasing pressure in the cham-
ber above said predetermined value L thereby
" tending J to maintain a substantially constant rate
of trickle flow through the outlet over a relatively
wide range of pressure variations in the chamber.
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“defined in claim 1,
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6. A self-flushing valve for controlling flow from a 0 -

periodically pressurized fluid system wherein fluid
pressure progressively rises from a minimum pressure
to a maximum pressure on initiation of a pressure pe-
riod and progressively falls from the maximum pressure
to the minimum pressure on termination of the pres-
sure period, the self-flushing valve comprising: |
a. housing means defining a chamber having a major
inlet communicating with the fluid system and a
“minor outlet for the discharge of fluid from the
 system; B
~b. and a tubular valve formed, at least in part, of
elastomeric material disposed in the chamber, one
end thereof being in communication with the out-
let, and the other end thereof positioned to receive
fluid through the inlet for flow within the tubular
 valve to the outlet; T
c. at least portions of the walls of the L tube 3 tubu-
lar valve being in confronting relation and forming

335

60

65

15

40

10
 outer surfaces exposed to pressure of the fluid In
the chamber surrounding the valve, and inner sur-
faces exposed to the reduced pressure incidental to
flow of fluid through the valve and outlet;
d. said walls being biased, when the pressure differen-
tial across the walls is below a preselected value, to
" maintain the tubular valve in a condition for flush-
ing said value, said walls being collapsible toward
‘each other to reduce the flow therethrough to a
- trickle flow; |
e. the tubular valve on reduction of pressure differen-
tial across said walls, tending to return to 2 condi-
tion of flushing flow, whereby the tubular valve
assumes a flushing condition at the beginning and
end of each pressure period. -
7. A self-flushing valve as defined in claim 6,
wherem: - | S
a. the tubular valve is polygonal in cross section, each
.side having obtusely related walls confronting like
walls and defining, when the valve is in its flushing
flow condition, a central bore with radiating chan-
nels, and defining, when the valve is in its trickle
flow condition, a minute central passage. .
8. A self-flushing valve as defined in claim 6,
wherein: ' . o
a. the tubular valve is formed by a pair of walls
[ joined at their margins 1, the midportions of the
walls being spaced from each other when the valve
is in its flushing flow condition, and. in mutual
contact when the valve is in its trickle flow condi-
tion, at least one of the walls having a minute flow
channel forming with the other wall, a passageway
to effect the trickle flow condition. =~
9. A self-flushing valve as defined in claim 6,
wherein: | B S
a. the tubular valve is polygonal in cross section and
at least one trickle flow channel extends along at.
least one of the walls, the inner surfaces of the walls
being spaced from each other when the valve is In
its flushing flow condition, and being in mutual
‘contact when the valve is in its trickle flow condi-
tion except for the trickle flow channel and cover-
ing portion of a confronting wall. |
10. A self-flushing valve as defined in claim 6,
wherein: | | - _
a. the chamber is annular and the housing means
~ receives a centrally disposed supply tube;
b. a set of tubular valves is joined to and extends
~ axially from a common base ring surrounding the
supply tube. | o
11. A self-flushing valve as defined in claim 10,
wherein: S
a. each tubular valve includes a longitudinally fac-
~ eted fixed wall forming a circular wall of the cham-
" ber, and' a pair of confronting faceted yieldable
walls defining with the fixed wall a generally triang-
* ular flushing passage, the walls being mutually en-

~ gageable with each other and with the fixed wall to

close the flushing passage to a trickle passage.
12. A self-flushing valve as defined in claim 6, which

further includes: |

4. an anti-syphon valve causing admission of air into
the chamber on generation of a negative pressure
therein. o

~ 13. A self-flushing valve as defined in claim 6,
wherein:- - B |
" ‘a.-said walls' are further yieldable after forming the

" trickle passage to cause shrinking of the trickle
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passage with increased pressure differential
thereby tending to produce constant trickle flow
with change in supply pressure in the range above
said preselected value. |

14. A self—ﬂushmg valve as deﬁned In. clalm 6,

wherein: -

a. the housing means meludes a pair of eomplemen-
tary’ cylindrical housing members, one axial end

~thereof being adapted for connection to a. supply
line and forming the inlet to the chamber, the op-
posite axial end having a p[urahry of said  outlet

outlets | |

b. and a L smgle X ring of tubular valve means 1S

- disposed axially in the chamber. -
15. A self—ﬂushmg valve as deﬁned in claim 6,
‘'wherein: |
~a. the housing means mcludes a pair of eemplemen—-
tary cylindrical housing members, one axial end
~ thereof being adapted for connection to a supply
‘line and forming a centrally disposed inlet, the
chamber being annular and surrounding the inlet;

b. at least one axial end of the housmg means having
a ring of said outlets;

" ¢. a set of the tubular valves are arranged in a circle
and are joined to a common base ring having aper-
tures communicating between the valves and sald
outlets;

d. and a set of distributor tubes are secured in the
housing means outlets. |

) 16 A self-flushing valve, comprising:

a. means defining an outlet port surreunded by a
valve seat;

b. a flap valve element for the valve port formed of
elastomeric material;

c. means sealing clamping the flap valve by ene mar-
gin at one side of the valve seat;

- d. the valve element forming adjacent the elampmg

~ means on integral hinge element, the hinge element

- being yieldably biased to hold the valve element on
an angular relation to the port to permit flushing
flow of fluid between the valve element and valve
'seat and out the port, the hinge element being
yieldable and the valve element being of sufficient
area to cooperate with the valve seat so as to create
a predetermined pressure differential caused by
flushing flow through the port to close upon the
valve seat;

the valve seat and flap valve element defining
therebetween a trickle flow passage operable upon
closure of the flap valve element upon the valve
seat element.
17. A self-flushing valve as defined In clalm 16,

- wherein:
- a. the valve element when closed relative to the other

valve seat to produce trickle flow is yieldable to
pressure changes to effect corresponding change in
the area of the trickle flow passage, thereby tend-
ing to produce constant trickle flow of fluid
through a range of fluid pressures.

18 A self-flushing valve, comprising:

~ a. tubular member having an inlet at one end and an
. outlet at its other end; |

b. the tubular member meludmg a plurality of side
walls normally disposed in angular relation and
joined longitudinally to form alternately, longitudi-
nally extending acute apeces and obtuse apeces
“and collectively defining an internal flushing pas-

" .
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sage for fluid commumcatmg between said mlet
and outlet;

c. the side wall bemg resﬂlently yleldable In response
to a predetermined pressure differential between
their outer surfaces and inner surfaces to cellapse
inward into mutually sealing relation;

d. and trickle passage means for fluid formed at their
obtuse apeces when the side walls are in their col-
_lapsed condition and communicating between said
inlet and outlet. |

19. A self-ﬂushmg valve as defined in claim 18,

wherem

. the trickle passage ‘means belng constrictible in
response to increased external pressure to maintain
~ substantially constant flow of fluid therethrough.
20. A self flushing valve for disposition in a fluid pas-
sageway, the passageway being subjected periodically to
fluid under pressure whereby, on initiation of a pressure
period the fluid pressure progressively rises from a mini-
mum pressure to a maximum pressure, and on termina-
tion of the pressure penod the fluid pressure progres-
swely falls from its maximum pressure to its minimum
pressure, the self flushing valve comprising:

a. valve means including a pair of mutually confront-
ing wall elements normally spaced to form a flush
flow passage having a major transverse dimension
and a minor transverse dimension, the flush flow
passage having a first end forming an entrance end
communicating with the fluid passageway and a
second end disposed longitudinally therefrom form-
ing an outlet end, the flush flow passage creating on
fluid flow therethrough a region or reduced pressure;

b. at least one of the wall elements being formed of

~ elastomeric material having a first surface exposed to
fluid pressure in the fluid passageway and a second
surface subjected to the region of reduced pressure in
the flush flow passage to cause collapse toward the
other wall element to close the flush flow passage
upon increase of fluid pressure above its minimum
pressure;

c. the flexible wall element exerting a counterforee
tending to cause separation from the other wall ele-
_ment upon approach of the fluid pressure towards its
_minimum pressure to cause a fi mzl ﬂush flow be-
tween the wall elements;

-d. and the wall elements including confronting portions
forming a trickle passage therebetween upon closure
of the flush flow passage for trickle flow from the
fluid passageway to the outlet.

21 A self flushing valve comprising:

a. means forming a fluid passageway, the passageway
being subjected periodically to fluid under pressure
whereby, on initiation of a pressure penod the fluid
pressure pmgresswely rises from a minimum pres-
sure to a maximum pressure, and on termination of
the pressure period, the fluid pressure progressively
falls from its maximum pressure to its minimum
pressure;

~ b. valve means including a pair of mutually cenfront-
ing wall elements normally spaced to form a flush
flow passage having a major transverse dimension
and a minor transverse dimension, the flush flow
passage having a first end forming an entrance end
‘communicating with the fluid passageway and a
second end disposed longitudinally therefrom form-
ing an outlet end, the flush flow passage creating on
Sfluid flow therethrough a region of reduced pres-
sure;
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" ¢. at least one of the wall elements being formed bf e. the flexible wall element exerting a counterforce

: ~ - - tending to cause separation from the other wall ele-
elastomeric material having a first surface exposed to . | \
fluid pressufe in the fluid iassageway and a second “ment upon approach of the fluid pressure towards its

| .. .. minimum pressure to cause a final flush flow be-
surface subjected to the region of reduced pressure in s rween the wall elements.

the flush flow passage to cause collapse toward the 22. A self flushing valve, as defined in claim 21,
other wall element to close the flush flow passage  wherein: o - Aexible and mutually collapse
| * ' csure above its minimum  a. both wall elements are fiexibie and muluaiy

:fg;; ::::reqse of fluid pres | | | toward each other to close the flush passage and

: ‘n - form the trickle passage.
d. at least one of the wall elements having at least one 10 5 jf A self flushing valve, as defined in claim 21,

| ' ; rming, upon clo- ,
groove of preselected dimension forming, upo wherein:

sure of the flush passage, a trickle passage, the trickle a. upon collapse of the flush flow passage, the entrance

passage undergoing constriction as the fluid pressure | end of the trickle passage coincides with the entrance

increases thereby to produce an essentially constant o end of the flush flow pcissage,
¥ %

rate of trickle flow through a range of fluid pressure; *
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