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(54) Improvements in or relating to
irrigation tubing

(57) A pressure-compensating emitter
forirrigation tubing comprising an
insert 1 formed in one piece e.g. by
injection moulding, and having a fluid
passage 2 extending therethrough. The
fluid passage 2 has a relief channel 14,
15 and is deformable in response to the
hydrostatic pressure in the tube to
provide a substantially constant
leakage rate over a predetermined
range of operating pressures. The
passage 2 is relatively divergent in the
direction of fluid flow to facilitate
flushing at low fluid pressures to
remove accumulated solid material.
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GB 2078478 A 1

SPECIFICATION

Improvements in or relating to irrigation tubing

5 . Thisinvention concerns improvements in or relat-
ing to irrigation tubing and in particularto a
jpressure-compensating emitter for irrigation tubing.

In order to operate efficiently and minimise was-
tage of water and plant stress irrigation tubing is

10 required to provide a substantially constant pre-
determined leakage rate over an operating fluid
pressure range of typically between 10 and 40 p.s.l.
so as to accommodate fluctuations in the fluid sup-
ply pressure or local variations due to hydrostatic

15 pressure.

Pressure-compensating emitters are known com-
prising a flexible element held within a rigid casing
which in turn is plugged into an aperture in the tube.
The element is formed with an orifice the size of

20 which changes with variation in the hydrostatic
pressure in the tube so that a substantially constant
leakage rate is obtained over a range of fluid pres-
sures. The body of the emitter is outside the tube
and is therefore susceptibie to damage during

25 assembly and subsequent handling of the tube, for
example when the tube is pulled into position over
the surface or when the tube is burried. As a result
such known emitters frequently function incorrectly
and require replacement, and are relatively expen-

30 sive.

The invention as claimed is inteded to remedy the
aforementioned drawbacks of the known emitters. It
solves the problem of providing an emitter which
controls the leakage rate over a predetermined

35 range of operating pressures without being suscept-
ible to damage during assembly and use and which
is easy to manufacture by utilising a construction in
which the emitter comprises a one-piece insert of
elastomeric material adapted to be located in an

40 opening in an irrigation tube so as to project therein,
the insert having a fluid passage extending there-
through to permit flow of fiuid from the tube through
the emitter and the fluid passage having a fluid leak-
age aperture which in use is within the tube and is

45 deformable in response to the hydrostatic pressure
in the tube to vary the cross-sectional area of the
aperture to provide a substantially constant leakage
rate over a predetermined range of operating pres-
sures.

50 Preferably the fluid leakage aperture comprises an
elongate slit or slot at one end of the fluid passage.
Preferably the ratio length:width of the slit or slot is
=3:1 and more preferably still =10:1.

The slit or slot may be constructed so as to close

55 completely at pressures greater than the range of
operating pressures in which case the tube wall is
preferably provided with additional openings of rela-
tively small size which are non-pressure compensat-
ing and provide limited leakage at high pressures.

60 More preferably the slot or slit is constructed so as
to remain slightly open at pressures greater than the
range of operating pressures to provide such limited

leakage. For example one or both of the opposed
peripheral lip portions of the fluid passage defining

65 the slit or slot may be formed with cut-outs which
define a relief opening of fixed size when the lip por-
tions defining the slit or slot contact one another.

In one preferred construction the relief opening is
formed by a channel of constant cross-section

70 extending the length of the fluid passage.

Preferably the fluid passage is relatively divergent
in the direction of fluid flow to facilitate flushing at
pressures below the range of operating pressures
and prevent blockage of the fluid passage.

75 Conveniently the insert is formed with an annular
groove in the outer surface thereof in which the sur-
rounding portion of the tube wall defining the open-
ing in the tube wall is received to secure the insert to
the tube wall. Preferably the groove is formed adja-

80 cent to one end of the insert so that the major por-
tion of the insert is contained within the tube and the
insert projects only slightly above the outer surface
of the tube wall which therefore remains substan-
tially smooth.

85 Theinsert may be formed from any elastomer
which is substantially inert to the fluids to be dis-
pensed. Suitable elastomers are conventional cured
elastomers such as SBR and EPDM compounds,
silicone rubber, and thermoplastics such as plasti-

90 cised PVC, ethylene vinyl acetate (EVA), high green
strength ethylene propylene teropolymer (EPDM),
block copolymers of styrene and butadiene and
styrene and ethylene-butene, and polyp-
ropylene/ethylene propylene terpolymer (PP/EPDM)

95 blends.

Preferably the elastomer of the insert has a hard-
ness in the range Shore 30A to 50D and more prefer-
ably in the range 35A to 80A Shore depending on the
shape of the insert and the operating pressure range.

100 According to a further aspect of the present inven-
tion we provide an irrigation tube having at least one
opening in the tube wall thereof in which a
pressure-compensating emitter according to the first
aspect of the present invention is located.

1056 Theinvention will now be described in more

detail, by way of example only, with reference to the

accompanying drawings in which:—
Figure 1 is a front elevation of a pressure compen-
sating emitter according to the present invention;
Figure 2 is a side elevation of the emitter shown in

Figure 1;

Figure 3 is a view in the direction of arrow A of

Figure 1;

Figures 4a, 4b and 4c are side views, to an

115 enlarged scale, of part of the emitter shown in Figure
2 illustrating the variation in effective length of the
relief channel with operating pressure, and

Figure 5 is a graph showing the operating charac-
teristics of the emitter shown in Figures 110 4.

120 The pressure-compensating emitter shown in Fig-
ures 1 to 4 of the accompanying drawings comprises
aninsert 1 formed from a PP/EPDM blend with a
Shore A hardness of 57°, for example by injection
moulding, having a fluid passage 2 extending there-

110

The drawing(s) originally filed was/were informal and the print here reproduced
is taken from a later filed formal copy.
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through.

The insert 1 has an annular head portion3 and a
tapered body portion 4. The head portion 3 is formed
with an annular groove 5 in the outer surface thereof
in which the peripheral portion of an opening
formed in the wall of an inrrigation tube (not shown)
is located to secure the insert 1 to the tube. The body
portion 4 comprises two opposed generally flat
sidewall portions 6, 7 and two opposed generally flat
end wall portions 8, 9 which define a rectangular
base 10.

The fluid passage 2 extends between an inlet 11 at
one end of the insert and an outlet 12 at the other
end and is relatively divergent in the direction of
fluid flow from the inlet 11 towards the outlet 12. The
inlet 11 shown in more detail in Figure 3 comprises
an elongate slit 13 formed in the base 10 extending
parallel to the sidewalls 6, 7 and having a length (i) to
width (w) ratio of 20:1. The opposed lip portions 13a,
13b of the slit are deformable to vary the cross-
sectional area of the slit in response to hydrostatic
pressure acting on the sidewalls 6, 7 of the insert
body portion 4 to provide a substantially constant
leakage rate through the passage 2 over an operat-
ing pressure range of 10 to 40 p.s.i. (Figure 5). Addi-
tionally the fluid passage 2 is formed with a gener-
ally square section cut-out in one sidewall which
extends the length of the fluid passage and defines a
relief channel 14 of uniform cross-sectional area. The
relief channel 14 defines an opening 15 which
remains open to allow limited leakage when the lip
portions 13a, 13b contact one another to close slit 13
at a hydrostatic pressures above the operating
range.

The cross-sectional area of the channel 14 and
opening 15 defined thereby is substantially inde-
pendent of the operating pressure but the effective
length of the channel varies with the operating pres-
sure. More particularly as shown in Figures 4a, 46
and 4c the effective length a {(Figure 4b), a’ {(Figure
4c) of the channel 14 increases as the contact area of
the sidewalls 6, 7 increases with increase in operat-
ing pressure.

Operation of the emitter is as follows, an irrigation
tube (not shown) formed with a plurality of openings
spaced relative to one another along the length of
the tube is provided with a respective insert 1
located in each opening so that the body portion 4 of
each insert 1 is positioned inside the tube and the flat
sidewall portions 6, 7 are subjected to the hydrosta-
tic pressure of the fluid in the tube. With the tube
unpressurised the slit 13 of each insert 1 is fully
open. On pressurising the tube, fluid flowing
through the tube leaks out through the fluid passage
2 of each insert, the leakage rate being determined
by the cross-sectional area of the slit 13 and the
effective length a,a’ of the relief channel 14 both of
which are controlled by the fluid pressure acting on
the flat sidewall portions 6, 7 of the body portion of
the tube.

As shown in Figure 5 at low fluid pressures the
leakage rate increases with increase in the fluid
pressure up to 2 p.s.i. at which point further increase
in the fluid pressure results in a greater reduction in
the cross-sectional area of the slit 13 and the leakage
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rate decreases until at 10 p.s.i., an equilibrium posi-
tion is reached at which the effects of reductionin
cross-sectional area of the slit 13 and increase in the
fluid pressure are balanced and the leakage rate
remain substantially constant up to 40 p.s.i. At .
higher pressures the lip portions 13a, 13b contatt
one another so that the slit 13 substantially closes
and limited leakage is obtained by the fluid flow
through the relief channe! 14.

It will be apparent from the foregoing that the
above described emitter not only provides a sub-
stantially constant leakage rate over a range of
operating pressures but also ensures that at higher
pressures limited leakage is maintained while at
lower pressures the leakage rate increases to a max-
imum, preferably three times the constant leakage
rate, enabling the fluid passage to be flushed
thereby removing any accumulated solid material
tending to block the passage, this flushing action
being facilitated by the relatively divergent config-
uration of the fluid passage in the direction of fluid
flow.

The invention is not restricted to the above
described embodiment for example the profile of the
slit 13 may be varied according to the throughput
requirements, operating pressure range and hard-
ness of the material used to form the insert 1, for
example the slit may be rectangular. Furthermore
the insert may be formed without a relief channel as
described and the tube itself formed with a plurality
of non-pressure compensating apertures additional
to the apertures in which the emitters are received to
provide limited leakage.

In addition to ease of manufacture the emitter of
the present invention has other advantages over the
aforedescribed known emitters, in particular in use
the major portion of the insert is located inside the
tube so that the outer surface of the tube remains
substantially smooth and risk of damage to the emit-
ter or the crop as the tube is dragged over the
ground surface is considerably reduced. Further-
more by locating the major portion of the insert
within the tube the rigid outer case required to house
the pressure-compensating components of the
known exteriorly mounted emitters is dispensed
with.

CLAIMS

1. Apressure-compensating emitter for irrigation
tubing comprising a one-piece insert of elastomeric
material adapted to he located in an opening in an
irrigation tube so as to project therein, the insert hav-
ing a fluid passage extending therethrough to permit
flow of fluid through the emitter and a fluid leakage
aperture which in use is within the tube and is
deformable in response to the hydrostatic pressure
in the tube to vary the cross-sectional area of the
aperture to provide a substantially constant leakage
rate over a predetermined range of operating pres-
sure. =

2. An emitter according to claim 1 wherein the
fluid leakage aperture includes a relief opening to
provide limited leakage at pressures above the pre-
determined range of operating pressures.

3. Anemitter according to claim 2 wherein the
relief opening comprises a cut-out extending into the
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wall portion defining the fluid leakage aperture.

4. An emitter according to claim 3 wherein the
cut-out comprises a channel extending the length of
the fluid passage.

5. An emitter according to claim 4 wherein the
chiannel is of constant cross-section along its length.

16. An emitter according to claim 4 or claim 5
wherein the effective length of the channel varies
with the operating pressure. .

7. An emitter according to any one of the preced-
ing claims wherein the fluid leakage aperture is con-
structed to provide a leakage rate greater than said
constant leakage rate at pressures below the pre-
determined range of operating pressures.

8. An emitter according to any one of the preced-
ing claims wherein the fluid passage is relatively
divergent in the direction of fluid flow.

9. An emitter according to any one of the preced-
ing claims wherein the fluid leakage aperture com-
prises an elongate slit.

10. An emitter according to claim 9 wherein the
length to width ratio of said slit is at least 3:1.

11. An emitter according to claim 10 wherein the
ratio is at least 10:1.

12. An emitter according to any one of the pre-
ceding claims wherein the insert comprises a head
portion having an annular groove for locating and
retaining the emitter in an opening in anirrigation
tube and a body portion which is tapered from the
head portion towards the base thereof and the fluid
leakage aperture is provided in the base.

13. An emitter according to claim 12 wherein the
body portion has a pair of opposed generally flat
sidewalls and the fluid leakage aperture extends
generally parallel to the sidewalls.

14. An emitter according to any one of the pre-
ceding claims wherein the emitter is formed from an
elastomer having a hardness in the range Shore 30A
to 50A.

15. An emitter according to claim 14 wherein the
elastomer has a hardness in the range Shore 35A to
80A.

16. A pressure-compensating emitter substan-
tially as hereinbefore described with reference to the
accompanying drawings.

17. Anirrigation tube provided with a pressure-
compensating emitter according to any one of the
preceding claims.
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