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(54) Spray nozzle holder

(57) A spray nozzle holder (1) has an inlet (12) through which liquid to be sprayed is admitted and an outlet
(14) for passing liquid to a nozzle tip attached in use to the holder. A check valve (50, 51, 52) is positioned
between the inlet (12) and the outlet (14) for preventing liquid flow when the liquid pressure is below a
predetermined level. The invention is characterised by the presence of a further valve (20, 23, 24, 26) which is
provided to prevent liquid flow to the outlet (14} during removal or maintenance of the check valve (50, 51,

52).
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SPRAY NOZZLE HOLDER

A AN N R

The present invention relates to a spray nozzle
holder.

A spray nozzle holder is connectable to a pipe which
is supplied with liquid for irrigation or for spreading
fertiliser, or the like, and has a spray nozzle tip. The
spray nozzle tip is usually removable so that the tip can
be exchanged with a tip having a different spraying pattern
according to need. The nozzle holder may have a check
valve, often in the form of a diaphragm check valve, which
only allows liquid flow to the nozzle tip when the liquid
pressure is above a predetermined level, which prevents the
liquid dribbling through the nozzle tip when the supply is
nominally turned off.

In use, the check valve can become clogged or worn and
so need maintenance or replacing. The user should turn off
the liquid supply to the nozzle holder. In practice,
however, the user may forget to turn off the liquid supply.
In any event, liquid remains in the system even if the
supply is turned off because the liquid pressure is not
sufficient to overcome the check valve. Thus, even with
the liquid supply turned off, liquid inevitably is released
when the check valve is released for maintenance. Some of
the liquids used can be harmful when in direct contact with
skin and, in any event, it is desirable to prevent waste
and to prevent any excess spoiling the land.

Accordingly, there is a need to prevent liquid flow
during removal or maintenance of the check valve.

According to the present invention, there is provided
a spray nozzle holder comprising: an inlet through which
liquid to be sprayed is admitted; an outlet for passing
liquid to a nozzle tip attached in use to the holder; a
check valve between the inlet and outlet for preventing
liquid flow when the ligquid pressure is Dbelow a
predetermined level; and, a further valve for preventing
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liquid flow to the outlet during removal or maintenance of
the check valve.

By this means, a relatively "foolproof" system is
provided in which liquid flow is prevented whenever the
check valve is accessed.

Preferably, the further valve is upstream of the check
valve. '

The holder may have a body and a cap which is
rotatably fixed to the body and which covers the check
valve. The arrangement is preferably such that the cap can
only be removed when rotated to a particular orientation,
at which orientation 1liquid flow to the outlet is
prevented. Where the further valve is upstream of the
check valve, liquid flow to the check valve is prevented
when the cap is at the orientation which permits removal.
Rotation of the cap away from said orientation is required
to allow liquid flow to the outlet and, away from said
orientation, the arrangement is such that the cap cannot be
removed.

The holder may comprise a barrel which is rotatably
mounted within the body, the barrel having an inlet which
receives liquid from the holder inlet and an outlet through
which liquid passes to the holder outlet, the check valve
being situated between the barrel inlet and outlet, the
barrel inlet being connected to the holder inlet only when
the cap is in the predetermined orientation.

An example of the present invention will be described
with reference to the accompanying drawings, in which:

Fig. 1 is a longitudinal cross-sectional view on an
enlarged scale of a nozzle holder with a cap engaged and
the valve off;

Fig. 2 is a longitudinal cross-sectional view on an
enlarged scale of the nozzle holder with the cap engaged
and the valve on;

Fig. 3 is a longitudinal cross-sectional view of an
example of a body of the holder;
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Fig. 4 is a view from the valve end of the body of
Fig. 3;

Fig. 5 is an elevation of the body of Fig. 3;

Fig. 6 is a longitudinal cross-sectional view of an
example of a barrel of the holder;

Fig. 7 is a view from the valve end of the barrel of
Fig. 6;

Fig. 8 is a view from the other end of the barrel of
Fig. 6;

Fig. 9 is a longitudinal cross-sectional view of an
example of a cap;

Fig. 10 is an elevation of the cap of Fig. 9;

Fig. 11 is a view from the valve end of the cap of
Fig. 9; and,

Fig. 12 is a view from the other end of the cap of
Fig. 9.

The components shown in Figures 3 to 12 represent
preferred variations of of the components used in the
holder shown in Figures 1 and 2.

A spray nozzle holder 1 generally comprises a body 10,
a barrel 20, and a cap 60. The cap 60 contains a diaphragm
check valve which consists of a diaphragm 50 maintained in
place by a pressure disk 51 under the action of a coiled
compression spring 52 which acts between the pressure disk
51 and the cap 60.

As shown in Figures 1 to 4, the body 10 has external
flanges 11 which enable the holder 1 to be fixed to a
supply pipe (not shown) which carries the liquid to be
sprayed, such as water for irrigation or a solution of
pesticide, fertiliser, or other material. The body 10 has
an inlet 12 through which liquid passes from the supply
pipe ultimately to the nozzle tip (not shown) from where it
is sprayed. The inlet 12 is positioned between the flanges
11 as is conventional.

The inlet 12 opens to a central chamber 13 which
contains the barrel 20, to be described in detail later,
and which opens to an outlet 14 ultimately to the nozzle
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tip. The chamber 13 is of circular-cross section. A
nozzle tip can be fixed into the outlet 14, using a
bayonet-type fitting 15 (Figs. 3 to 5), for example. A
screw thread fitting can alternatively be used, for
example. '

As shown in Figures 1 and 6 to 8, the barrel 20 is
generally cylindrical having a circular cross-section, the
outer diameter of which is sized so that the barrel 20 can
be received in the chamber 13 as a sliding fit and can
rotate about its central longitudinal axis in the chamber
13.

The barrel 20 is generally hollow and has a central
chamber 21 which is surrounded by an annular wall 22, the
annular wall 22 defining a further, annular chamber 23
between the annular wall 22 and the outer wall 24 of the
barrel 20. The barrel 20 has a mouth 25, the diameter of
which is greater than that of the annular chamber 23, the
annular wall 22 stopping just short of the relatively wide
mouth 25 as shown particularly in Figures 1 and 6.

The annular chamber 23 in the barrel 20 has an opening
26 to the outer, side wall 24. The inlet 26 to the annular
chamber 23 is aligned with the inlet 12 to the body 10 only
when the barrel 20 is at a particular predetermined
orientation in the body 10, as will be described in more
detail below.

The barrel 20 has a grooved recess 27 in a rear
arcuate flange 28. A similar grooved recess 16 is provided
at the corresponding position internally of the body 10.
The recesses 16, 27 receive a locking pin 29 which retains
the barrel 20 in the body 10. A number of sealing gaskets
and O-rings 30 are provided between the barrel 20 and the
body 10 and around the body inlet 12.

The diaphragm 50 of the diaphragm check valve is
pressed into the mouth 25 of the barrel 20 and the central
portion of the diaphragm 50 is pressed against the end
walls of the inner annular wall 22 by the pressure disk 51.
The pressure disk 51 has a domed head 53 and a stem 54, the

o
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stem 54 having an outwardly flared collar 55 at the end
remote from the head 53. The pressure disk 51 is urged
against the diaphragm 50 by the coil spring 52 which
presses the central region of the diaphragm 50 against the
end wall of the inner annular wall 22 of the barrel 20,
thereby sealing the inner chamber 21 from the outer chamber
23 of the barrel 20. This prevents liquid flow between the
inner chamber 21 and outer chamber 23 until the pressure of
liquid in the outer chamber 23 is sufficient to overcome
the force supplied by the spring 52.

The pressure disk 51 and coil spring 52 are retained
against the diaphragm 50 by the cap 60. As shown in
Figures 1 and 9 to 12, the cap 60 is generally cylindrical
and has an in-turned collar 61 provided in a central
recess. The collar 61 has an inwardly flared portion 62 at
its innermost end which corresponds to the outwardly flared
collar 55 on the pressure disk 51.

To assemble the diaphragm check valve, the coil spring
52 is placed around the collar 61 of the cap 60 and the
stem 54 of the pressure disk 51 is pressed through the
collar 61 of the cap 60, causing the respective flares 55,
62 on the pressure disk 51 and cap 60 to ride over each
other. The respective flares 55, 62 prevent the pressure
disk 51 from being withdrawn to the right in Figure 1,
trapping the spring 52 between the cap 60 and the domed
head 53 of the pressure disk 51.

The cap 60 has two diametrically-opposed lugs 63 which
pass into respective circumferential slots 17 provided in
the outer wall of the body 10 adjacent the main opening 18
to the chamber 13. The slots 17 have entry apertures 19
through which the lugs 63 may pass to enter the slots 17,
the cap 60 being turned after the lugs 63 have entered the
slots 17. This bayonet-type engagement between the lugs 63
and the slots 17 serves to keep the cap 60 on the body 10.
Note that the cap 60 can only be positioned on and removed
from the body 10 when the lugs 63 are in a predetermined
relative angular orientation, which is defined by the
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relative position of the entry apertures 19. In the
example of the body 10 and cap 60 shown in Figures 6 to 12,
as the lugs 63 can be seen through the slots 17, a visual
jndication of the angular position of the cap 60 is
provided; this may be enhanced by icons 66 on the exterior
of the body 10 indicating when the valve is "ON" or "OFF".

Note that the cross-sectional views Fig. 1 and Fig. 2
are not strictly accurate in that the lugs 63 are shown in
Fig. 2 as being in line with a line joining the inlet 12
and outlet 14 for a clearer understanding of the invention,
whereas, as can be seen in Figs. 9 to 12 for example, the
lugs 63 are actually off-axis.

The cap 60 has an annular wall 64 which is received in
the mouth of the barrel 20, trapping the diaphragm 50
between the cap 60 and the barrel 20. The cap 60 further
has a short blade 65 adjacent each lug 63, radially
outwards of the annular wall 64, and extending parallel to
the longitudinal axis of the cap 60. The blades 65 extend
into respective recesses 31 in the barrel 20, the recesses
31 being sized to receive the blades 65 in a close fit.
Accordingly, rotation of the cap 60 carries the barrel 20,
thus enabling the barrel 20 to be rotated back and forth
between the supply "ON" position, at which the inlet 26 of
the barrel is aligned with the inlet 12 of the body 10, and
supply "OFF" position, at which the barrel inlet 26 is out
of alignment with the body inlet 12. The rotation stop
positions of the barrel 20 are defined by abutment between
the ends of the arcuate flange 28 on the barrel 20 with the
ends of an arcuate groove 32 in the body 10. Alternatively
or additionally, the rotation stop positions of the barrel
20 may be defined by the movement of the lugs 63 in the
respective slots 17 in the body 10.

Flow control is achieved in this example because the
angular displacement between the cap 60 and the barrel 20
is fixed (by the blades 65 engaging in the recesses 31),
and the cap 60 can only be fitted to the body 10 by passing
the lugs 63 through the entry apertures 19 to the slots 17,

T3
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meaning that whenever the cap 60 is to be removed, it must
be rotated back to a particular orientation. The barrel 20
is constructed so that, at this orientation, the barrel 20
is at its first rotation stop, which takes the inlets 26,
12 out of alignment. Thus, whenever the cap 16 is removed,
liquid flow to the outlet is necessarily cut off. 1In the
example shown, as the further valve provided by this cut-
off is upstream of the diaphragm check valve, whenever the
diaphragm check valve is removed, liquid flow beyond the
body inlet 12 is necessarily prevented.

The body 10 has two diametrically-opposed sets of
three small recesses 33 in the wall adjacent the mouth 18
of the body 10. The barrel 20 has a pair of corresponding
diametrically-opposed projecting nibs 34 on the outermost
wall adjacent the mouth 25 of the barrel 20. The nibs 34
are received by a respective one of the three recesses 33
according to whether the valve is "ON", “OFF", or able to
be removed, providing the user with a "click" which can be
felt as the nibs 34 move from one detent position to
another in the recesses 33.

The cap 60 shown in Figures 9 to 12 has an integrally
moulded arrow 67, the diametrically-opposite tips 68 of
which extend radially over the periphery of the cap 60.
The body 10 shown in Figs. 3 to 5 has two diametrically-
opposed pairs of corresponding nibs 69 which extend
outwardly of the main part of the body 10. The arms tips
68 and the body nibs 69 are positioned to be respectively
aligned when the valve is either ON or OFF, thus allowing
the user to feel whether or not the valve is ON or OFF.
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CILATMS

1. A spray nozzle holder comprising: an inlet through
which liquid to be sprayed is admitted; an outlet for
passing liquid to a nozzle tip attached in use to the
holder; a check valve between the inlet and outlet for
preventing liquid flow when the liquid pressure is below a
predetermined level; and, a further valve for preventing
liquid flow to the outlet during removal or maintenance of

the check valve.

2. A holder according to claim 1, wherein the further

valve is upstream of the check valve.

3. A holder according to claim 1 or claim 2, wherein the
holder has a body and a cap which is rotatably fixed to the
body and which covers the check valve.

4, A holder according to claim 3, wherein the arrangement
is such that the cap can only be removed when rotated to a
particular orientation, at which orientation liquid flow to
the outlet is prevented.

5. A holder according to claim 4, comprising a barrel
which is rotatably mounted within the body, the barrel
having an inlet which receives liquid from the holder inlet
and an outlet through which liquid passes to the holder
outlet, the check valve being situated between the barrel
inlet and outlet, the barrel inlet being connected to the
holder inlet only when the cap is in said predetermined
orientation.

6. A holder according to any of claims 1 to 5, wherein
the check valve is a diaphragm check valve including a
diaphragm biased by biasing means to prevent liquid flow
when the liquid pressure is below a predetermined level.
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7. A holder according to claim 6 when dependent on any of
claims 3 to 5, wherein the check valve includes a pressure
disk biased by the biasing means against the diaphragm to
prevent liquid flow when the liquid pressure is below a

predetermined level.

8. A holder according to claim 3 or any claim when
dependent on claim 3, wherein the cap has at least one lug
which passes into a respective slot in the body via an
entry aperture to retain the cap on the body.

9. A holder according to claim 5 or any claim when
dependent on claim 5, wherein one of the cap and barrel has
a blade which is received in a recess in the other of the
cap and barrel so that rotation of the cap causes the

barrel to rotate.

10. A holder according to claim 5, wherein the check valve
is a diaphragm check valve including a diaphragm biased by
biasing means to prevent liquid flow when the liquid
pressure is below a predetermined level, the diaphragm
being trapped between the barrel and the cap, the barrel
and the cap being fixed against rotation with respect to
each other so that rotation of the cap and barrel carries
the diaphragm to prevent twisting of the diaphragm.

11. A spray nozzle holder, substantially as described with
reference to the accompanying drawings.
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