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(54) AUTOMATIC REVERSIBLE ARC SPRINKLER

(57) An automatic reversible arc assembly for a
sprinkler includes a pair of primary stop members cir-
cumferentially spaced from each other by a first amount,
and a pair of secondary stop members circumferentially
spaced from each other by a second amount, different
from the first amount. The primary stop members and
the secondary stop members are coupled together and
define a pivot assembly pivotable between a first position

and a second position. A timer module cooperable with
the pivot assembly is configured to hold the pivot assem-
bly in the first position for a selectable period of time, after
which the timer module enables the pivot assembly to
pivot to the second position. The primary stop members
are active in the first position, and the secondary stop
members are active in the second position.
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Description

BACKGROUND

[0001] The invention relates to an automatic reversible
arc assembly for a sprinkler and, more particularly, to an
automatic reversible arc assembly with selectively posi-
tionable stops for controlling a sprinkler arc.
[0002] There are many times that irrigators utilizing
traveling hose reels are irrigating adjacent public roads
in which they cannot get water on. The current solution
is to start irrigating a fixed distance away from the edge
of the field so that the spray does not go onto the road.
This solution, however, creates corner areas in the fields
that do not get irrigated.

BRIEF SUMMARY

[0003] The automatic reversible arc assembly of the
described embodiments allows the irrigator to place the
sprinkler adjacent a public road and operate the sprinkler
in a 180-degree arc facing back into the field, away from
the road. This allows all the field to be irrigated by the
hose reel without getting water on the public road. The
irrigator sets a timer that will reverse the sprinkler from,
for example, a 180-degree arc to, for example, a 270-
degree arc in the opposite direction. The timer is set by
the irrigator so that the sprinkler will reverse directions
far enough from the edge of the field so as to prevent
water from spraying on the adjacent road. After reversing,
the sprinkler transitions into a larger arc, e.g., 270 de-
grees, facing in the opposite direction. The 270-degree
arc is exemplary, and other dimensions may be suitable.
The 270-degree arc is preferable so that the sprinkler
does not irrigate over the traveling hose and create wheel
tracks from the cart.
[0004] There is disclosed an automatic reversible arc
assembly for a sprinkler with a base cover and a direction
change arm may include a first rotary stop arm pivotably
connectable to the sprinkler, and a first primary stop
member fixed to the first rotary stop arm adjacent a distal
end of the first rotary stop arm. A second rotary stop arm
may be pivotably connectable to the sprinkler, and a sec-
ond primary stop member may be fixed to the second
rotary stop arm adjacent a distal end of the second rotary
stop arm. The first and second primary stop members
may be circumferentially spaced from each other by a
first amount. A stop assembly mounting plate may be
connected between the first and second rotary stop arms
at proximal ends of the first and second rotary stop arms.
First and second secondary stop members may be cou-
pled with the stop assembly mounting plate and may be
circumferentially spaced from each other by a second
amount different from the first amount. A latch pin may
be securable to the base cover of the sprinkler, and a
timer module coupled to and pivotable with the first rotary
stop arm may include a timer latch that is selectively en-
gageable with the latch pin. The first and second rotary

stop arms may be pivotable between a first position in
which the timer latch is engaged with the latch pin and
in which the first and second primary stop members are
active, and a second position in which the timer latch is
disengaged from the latch pin and in which the first and
second secondary stop members are active.
[0005] The first and second rotary stop arms may be
biased toward the second position.
[0006] The assembly may also include two ring cover
pivot assemblies securable to the base cover of the sprin-
kler and respectively engaging the first and second rotary
stop arms.
[0007] The ring cover pivot assemblies may each in-
clude a torsion spring respectively connected to the first
and second rotary stop arms, and at least one of the ring
cover pivot assemblies may include the latch pin.
[0008] The assembly may still further include a pair of
ring mounts clam shell attachable to each other over the
base cover of the sprinkler with the two ring cover pivot
assemblies interposed therebetween.
[0009] The first amount may span an arc of the base
cover on one side of the base cover.
[0010] The second amount may span an arc of the
base cover on an opposite side of the base cover.
[0011] The arc of the base cover on the opposite side
of the base cover spanned by the second amount may
at least partially overlap the arc of the base cover on the
one side of the base cover spanned by the first amount.
[0012] The first amount may span an arc encompass-
ing 180 degrees.
[0013] The second amount may span an arc encom-
passing up to 320 degrees.
[0014] The first and second secondary stop members
may be adjustable on the stop assembly mounting plate
such that the second amount is selectively adjustable.
[0015] The first and second secondary stop members
may be unidirectional.
[0016] The first and second secondary stop members
may be each pivotable between an upright position and
a deflected position, where the first and second second-
ary stop members may be biased toward the upright po-
sition.
[0017] The first and second secondary stop members
may be removable such that with the first and second
rotary stop arms in the second position, the sprinkler is
operable across an arc spanning 360 degrees.
[0018] There is disclosed an automatic reversible arc
assembly for a sprinkler including a pair of primary stop
members circumferentially spaced from each other by a
first amount, and a pair of secondary stop members cir-
cumferentially spaced from each other by a second
amount, different from the first amount. The primary stop
members and the secondary stop members may be cou-
pled together and may define a pivot assembly pivotable
between a first position and a second position. A timer
module cooperable with the pivot assembly may be con-
figured to hold the pivot assembly in the first position for
a selectable period of time, after which the timer module
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enables the pivot assembly to pivot to the second posi-
tion. The primary stop members are optionally active in
the first position, and the secondary stop members are
optionally active in the second position.
[0019] The pivot assembly may be biased toward the
second position.
[0020] The sprinkler may be displaceable in a circle,
wherein the first amount spans an arc on one side of the
circle, and wherein the second amount spans an arc on
an opposite side of the circle.
[0021] The arc on the opposite side of the circle
spanned by the second amount may at least partially
overlap the arc on the one side of the circle spanned by
the first amount.
[0022] The first amount may span an arc encompass-
ing 180 degrees, and the second amount may span an
arc encompassing up to 320 degrees.
[0023] The secondary stop members may be adjusta-
ble such that the second amount is selectively adjustable.
[0024] The secondary stop members may be unidirec-
tional.
[0025] The secondary stop members may each be piv-
otable between an upright position and a deflected posi-
tion, the secondary stop members being biased toward
the upright position.
[0026] There is disclosed a method for automatically
modifying a sprinkler arc with an automatic reversible arc
assembly including the steps of pivoting the pivot assem-
bly into the first position such that the primary stop mem-
bers are active; securing the pivot assembly in the first
position with a timer module; setting a time period on the
timer module, the timer module holding the pivot assem-
bly in the first position for the time period; and after ex-
piration of the time period, the timer module releasing
the pivot assembly to pivot the pivot assembly to the sec-
ond position such that the secondary stop members are
active.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] These and other aspects and advantages will
be described in detail with reference to the accompanying
drawings, in which:

FIG. 1 is a side view of a sprinkler including an au-
tomatic reversible arc assembly in a first position;
FIG. 2 is an opposite side view in the same orienta-
tion as FIG. 1;
FIG. 3 is an end view with the assembly in the first
position;
FIG. 4 is a side view of the sprinkler with the assembly
in a second position;
FIG. 5 is an end view with the assembly in the second
position; and
FIG. 6 is an exploded view showing the components
of the assembly.

DETAILED DESCRIPTION

[0028] With reference to the drawings, the automatic
reversible arc assembly 10 is shown mounted on a sprin-
kler 100 including a base cover 102 and a direction
change arm 104. The exemplary sprinkler shown in the
figures is the "BIG GUN®" sprinkler manufactured by Nel-
son Irrigation Corporation of Walla Walla, Washington.
The automatic reversible arc assembly 10 is equally ap-
plicable to any sprinkler type that includes a base cover
or the like for securing the assembly and a direction
change arm.
[0029] The assembly 10 includes a pair of ring mounts
12 that are clam shell attachable to each other over the
base cover 102 of the sprinkler via a suitable connector
14. (See FIG. 6.) The ring mounts 12 include a down-
wardly extending tab member 16 at circumferential ends
thereof through which the connectors 14 are secured. A
pair of ring cover pivot assemblies 18 are respectively
secured on opposite sides of the base cover 102 sand-
wiched between the tabs 16. The connectors 14 extend
through openings in the tabs 16 and the ring cover pivot
assemblies 18.
[0030] The ring cover pivot assemblies 18 include a
torsion spring 20 mounted on a pivot post 22. At least
one of the ring cover pivot assemblies 18 also includes
a latch pin 24 that is cooperable with the timer module
38 (discussed in more detail below).
[0031] The assembly 10 includes first and second ro-
tary stop arms 26 that are secured to and pivotable on
respective pivot posts 22 via a pivot connection 27. The
torsion springs 20 are connected between the ring cover
pivot assemblies 18 and the rotary stop arms 26. Primary
stop members 28 are fixed to the rotary stop arms 26
adjacent distal ends of the rotary stop arms 26. The pri-
mary stop members 28 secured at ends of respective
rotary stop arms 26 are circumferentially spaced from
each other by a first amount. In the embodiment shown,
the ring cover pivot assemblies 18 are essentially dia-
metrically opposed on opposite sides of the base cover,
and as such, the first amount may be 180 degrees.
[0032] A stop assembly mounting plate 30 is connect-
ed between the rotary stop arms 26 at proximal ends of
the rotary stop arms 26. In an exemplary construction,
the rotary stop arms 26 include a platform 32 or the like
at the proximal ends thereof, and the stop assembly
mounting plate 30 is secured in place on the platforms
32 by a bolt or the like. As shown in FIG. 3, the stop
assembly mounting plate 30 may be a curved plate mem-
ber extending around the base cover 102 and connected
between the proximal ends of the rotary stop arms 26.
[0033] A pair of secondary stop members 34 are
mounted adjustably in slots 36 in the stop assembly
mounting plate 30. The secondary stop members 34 are
circumferentially spaced from each other by a second
amount, different from the first amount. The sprinkler is
displaceable in a circle, where the first amount spans the
arc on one side of the circle, and the second amount
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spans an arc on the opposite side of the circle. In an
exemplary application, the secondary stop members 34
are circumferentially spaced about 270 degrees, al-
though as noted, the secondary stop members 34 are
adjustable in the slots 36 in the stop assembly mounting
plate 30. The secondary stop members 34 may be ad-
justed such that the second amount spans an arc be-
tween 250-320 degrees. It is also possible to remove the
stops and go to a 360-degree rotation if that is desired.
[0034] The timer module 38 is coupled to and pivotable
with one of the rotary stop arms 26. The timer module 38
includes a timer latch 40 that is selectively engageable
with the latch pin 24. Any suitable timer mechanism/mod-
ule may be utilized wherein the timer latch 40 is caused
to disengage the latch pin 24 upon expiration of the set
time period. For example, the timer module may connect
to a Geneva mechanism including a timer pin rotatable
according to the preset time duration. As the time expires,
the timer pin is displaced into a slot in the timer latch 40,
where further rotation via the Geneva mechanism causes
the pin engaged in the slot to displace the timer latch 40
into a retracted position. In the retracted position, the
timer latch 40 is released from the latch pin 24, and the
assembly 10 is pivoted to the second position via the
torsion springs 20. Other suitable timer mechanisms may
be used including electro-mechanical or electronic ver-
sions with actuators, etc.
[0035] The rotary stop arms 26 are pivotable between
a first position in which the timer latch is engaged with
the latch pin and in which the primary stop members 28
are active (FIGS. 1-3), and a second position in which
the timer latch 40 is disengaged from the latch pin 24 and
in which the secondary stop members 34 are active
(FIGS. 4 and 5).
[0036] As noted, the torsion springs 20 are respectively
interposed between the ring cover pivot assemblies 18
and the rotary stop arms 26. The torsion springs 20 bias
the rotary stop arms 26, and thus the stop assembly
mounting plate 30, toward the second position (FIGS. 4
and 5).
[0037] In the first position shown in FIGS. 1-3, the pri-
mary stop members 28 are active; that is, the primary
stop members 28 are positioned relative to the base cov-
er 102 in a path of the direction change arm 104. With
specific reference to FIG. 1, for example, the sprinkler is
caused to rotate in a particular direction using a known
directional mechanism, and in the embodiment shown in
FIG. 1, the direction change arm 104 is on the right side
of the sprinkler base. With the primary stop members 28
essentially diametrically opposed on opposite sides of
the sprinkler base, with the automatic reversible arc as-
sembly 10 in its first position, the sprinkler spans an arc
of the base cover 102 on the right side of the base cover
(in FIG. 1) encompassing, for example, 180 degrees.
With the assembly 10 pivoted to its second position (as
shown in FIGS. 4 and 5), the secondary stop members
34 are active; that is, in the second position, the second-
ary stop members 34 are positioned in a path of the di-

rection change arm 104 of the sprinkler. In this configu-
ration, the sprinkler spans an arc of the base cover 102
on an opposite side (the left side in FIG. 4) of the base
cover up to 320 degrees. This span is adjustable due to
the adjustability of the secondary stop members 34 in
the slots 36. The primary stop members 28 and the sec-
ondary stop members 34 are thus coupled together via
the stop assembly mounting plate 30 and define a pivot
assembly that is pivotable between the first position and
the second position.
[0038] The sprinkler arc with the assembly 10 in the
second position at least partially overlaps the sprinkler
arc with the assembly 10 in the first position on an oppo-
site side of the base cover 102. In this context, the sec-
ondary stop members 34 may be unidirectional. That is,
the secondary stop members 34 are each pivotable be-
tween an upright position and a deflected position, where
the secondary stop members 34 are biased toward the
upright position (by a spring or the like). With this struc-
ture, if the direction change arm 104 is outside of the arc
defined by the secondary stop members 34 when the
assembly 10 is pivoted from the first position to the sec-
ond position, as the direction change arm 104 impacts
an opposite side of one of the secondary stop members
34, the direction change arm 104 will deflect the engaged
secondary stop member 34 and pass over the secondary
stop member 34 into the arc defined by the secondary
stop members 34.
[0039] In use, the automatic reversible arc assembly
of the described embodiments allows the irrigator to
place the sprinkler adjacent the road and operate the
sprinkler in a 180-degree arc facing back into the field.
This allows all the field to be irrigated by the hose reel
without getting water on a public road. After extending
the traveling hose reel, the sprinkler is set facing away
from the road and into the field to be irrigated. The irrigator
pivots the stop assembly mounting plate 30 into the first
position, and setting the timer module 38 serves to en-
gage the timer latch 40 with the latch pin 24 to thereby
secure the assembly in the first position. That is, the first
position is achieved by rotating the assembly 10 down-
ward so that the timer latch 40 clears the latching pin 24.
Once the latching pin 24 clears the timer latch 40, the
timer is rotated to engage the timer latch 40 with the latch-
ing pin 24, thereby fixing the assembly in the first position.
The timer is set by the operator to the length of the time
that the sprinkler will operate in the 180-degree arc set-
ting. The timer is set so that the sprinkler will reverse
directions far enough from the edge of the field so as to
prevent water from spraying on the adjacent road. In an
exemplary embodiment, the timer module 38 may have
a range from a few minutes up to four or eight hours.
[0040] When the timer expires, the timer latch 40 re-
leases the latch pin 24, and the torsion springs 20 serve
to rotate and hold the stop assembly mounting plate 30
in the second position. That is, the torsion springs 20
cause the assembly 10 to pivot from the first position
(FIGS. 1-3) to the second position (FIGS. 4 and 5). As
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noted, the secondary stop members 34 are deflectable
to allow the direction change arm 104 to rotate over the
back side of the stops 34 if the direction change arm 104
is positioned on the wrong side of the secondary stop
members 34 when the stop assembly mounting plate 30
is displaced into the second position after the timer ex-
pires.
[0041] The assembly 10 may be retrofit to any size
sprinkler. The ring mounts 12 may be sized to accom-
modate varying base covers or other non-moving parts
of existing sprinklers.
[0042] With the automatic reversible arc assembly of
the described embodiments, a system utilizing a traveling
hose reel adjacent a public road can irrigate the entire
field without getting water on the public road. The assem-
bly prevents the sprinkler from getting water onto the pub-
lic road for a preset time period, after which the sprinkler
arc is modified to officially cover a wider area of the field.
In an exemplary construction, a 270-degree arc is used
so that the sprinkler does not irrigate over the traveling
hose and create wheel tracks from the cart.
[0043] While the invention has been described in con-
nection with what is presently considered to be the most
practical and preferred embodiments, it is to be under-
stood that the invention is not to be limited to the disclosed
embodiments, but on the contrary, is intended to cover
various modifications and equivalent arrangements in-
cluded within the scope of the appended claims.
[0044] The claims of the parent application are repro-
duced below. These clauses define preferable combina-
tions of features. The applicant reserves the right to pur-
sue protection for these combinations of features, and/or
any other subject-matter contained in the parent appli-
cation as filed, either in the present divisional application
or in a further application divided from the present divi-
sional application. The claims of the parent application
are not the claims of the current application which are
contained in a separate section headed "claims".

1. An automatic reversible arc assembly for a sprin-
kler, the sprinkler including a base cover and a di-
rection change arm, the automatic reversible arc as-
sembly comprising:

a first rotary stop arm pivotably connectable to
the sprinkler;
a first primary stop member fixed to the first ro-
tary stop arm adjacent a distal end of the first
rotary stop arm;
a second rotary stop arm pivotably connectable
to the sprinkler;
a second primary stop member fixed to the sec-
ond rotary stop arm adjacent a distal end of the
second rotary stop arm, the first and second pri-
mary stop members being circumferentially
spaced from each other by a first amount;
a stop assembly mounting plate connected be-
tween the first and second rotary stop arms at

proximal ends of the first and second rotary stop
arms;
first and second secondary stop members cou-
pled with the stop assembly mounting plate, the
first and second secondary stop members being
circumferentially spaced from each other by a
second amount different from the first amount;
a latch pin securable to the base cover of the
sprinkler; and
a timer module coupled to and pivotable with the
first rotary stop arm, the timer module including
a timer latch that is selectively engageable with
the latch pin,

wherein the first and second rotary stop arms are
pivotable between a first position in which the timer
latch is engaged with the latch pin and in which the
first and second primary stop members are active,
and a second position in which the timer latch is dis-
engaged from the latch pin and in which the first and
second secondary stop members are active.
2. An assembly according to claim 1, wherein the
first and second rotary stop arms are biased toward
the second position.
3. An assembly according to claim 1 or claim 2, fur-
ther comprising two ring cover pivot assemblies se-
curable to the base cover of the sprinkler and re-
spectively engaging the first and second rotary stop
arms, the ring cover pivot assemblies each including
a torsion spring respectively connected to the first
and second rotary stop arms, and at least one of the
ring cover pivot assemblies including the latch pin;
said assembly optionally further comprising a pair of
ring mounts clam shell attachable to each other over
the base cover of the sprinkler with the two ring cover
pivot assemblies interposed therebetween.
4. An assembly according to any one of the preced-
ing claims, wherein the first amount spans an arc of
the base cover on one side of the base cover, and
wherein the second amount spans an arc of the base
cover on an opposite side of the base cover.
optionally wherein the arc of the base cover on the
opposite side of the base cover spanned by the sec-
ond amount at least partially overlaps the arc of the
base cover on the one side of the base cover
spanned by the first amount.
optionally wherein the first amount spans an arc en-
compassing 180 degrees.
further optionally wherein the second amount spans
an arc encompassing up to 320 degrees.
5. An assembly according to any one of the preced-
ing claims, wherein the first and second secondary
stop members are adjustable on the stop assembly
mounting plate such that the second amount is se-
lectively adjustable.
6. An assembly according to any one of the preced-
ing claims, wherein the first and second secondary
stop members are unidirectional.
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7. An assembly according to any one of the preced-
ing claims, wherein the first and second secondary
stop members are each pivotable between an up-
right position and a deflected position, the first and
second secondary stop members being biased to-
ward the upright position.
8. An assembly according to any one of the preced-
ing claims, wherein the first and second secondary
stop members are removable such that with the first
and second rotary stop arms in the second position,
the sprinkler is operable across an arc spanning 360
degrees.
9. An automatic reversible arc assembly for a sprin-
kler comprising:

a pair of primary stop members circumferentially
spaced from each other by a first amount;
a pair of secondary stop members circumferen-
tially spaced from each other by a second
amount, different from the first amount, wherein
the primary stop members and the secondary
stop members are coupled together and define
a pivot assembly pivotable between a first posi-
tion and a second position; and
a timer module cooperable with the pivot assem-
bly, the timer module being configured to hold
the pivot assembly in the first position for a se-
lectable period of time, after which the timer
module enables the pivot assembly to pivot to
the second position,

wherein the primary stop members are active in the
first position, and wherein the secondary stop mem-
bers are active in the second position.
10. An assembly according to claim 9, wherein the
pivot assembly is biased toward the second position.
11. An assembly according to claim 9 or claim 10,
wherein the sprinkler is displaceable in a circle,
wherein the first amount spans an arc on one side
of the circle, and wherein the second amount spans
an arc on an opposite side of the circle;
optionally wherein the arc on the opposite side of the
circle spanned by the second amount at least par-
tially overlaps the arc on the one side of the circle
spanned by the first amount;
further optionally wherein the first amount spans an
arc encompassing 180 degrees;
further optionally wherein the second amount spans
an arc encompassing up to 320 degrees.
12. An assembly according to any one of claims 9
to 11, wherein the secondary stop members are ad-
justable such that the second amount is selectively
adjustable.
13. An assembly according to any one of claims 9
to 12, wherein the secondary stop members are uni-
directional.
14. An assembly according to any one of claims 9
to 13, wherein the secondary stop members are each

pivotable between an upright position and a deflect-
ed position, the secondary stop members being bi-
ased toward the upright position.
15. A method for automatically modifying a sprinkler
arc with an automatic reversible arc assembly includ-
ing a pair of primary stop members circumferentially
spaced from each other by a first amount, and a pair
of secondary stop members circumferentially
spaced from each other by a second amount, differ-
ent from the first amount, wherein the primary stop
members and the secondary stop members are cou-
pled together and define a pivot assembly pivotable
between a first position and a second position, the
method comprising:

pivoting the pivot assembly into the first position
such that the primary stop members are active;
securing the pivot assembly in the first position
with a timer module;
setting a time period on the timer module, the
timer module holding the pivot assembly in the
first position for the time period; and
after expiration of the time period, the timer mod-
ule releasing the pivot assembly to pivot the piv-
ot assembly to the second position such that the
secondary stop members are active.

Claims

1. An automatic reversible arc assembly for a sprinkler
comprising:

a pair of primary stop members circumferentially
spaced from each other by a first amount;
a pair of secondary stop members circumferen-
tially spaced from each other by a second
amount, different from the first amount, wherein
the primary stop members and the secondary
stop members are coupled together and define
a pivot assembly pivotable between a first posi-
tion and a second position; and
a timer module cooperable with the pivot assem-
bly, the timer module being configured to hold
the pivot assembly in the first position for a se-
lectable period of time, after which the timer
module enables the pivot assembly to pivot to
the second position,

wherein the primary stop members are active in the
first position, and wherein the secondary stop mem-
bers are active in the second position.

2. An assembly according to claim 1, wherein the pivot
assembly is biased toward the second position.

3. An assembly according to claim 1 or claim 2, wherein
the sprinkler is displaceable in a circle, wherein the
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first amount spans an arc on one side of the circle,
and wherein the second amount spans an arc on an
opposite side of the circle.

4. An assembly according to claim 3, wherein the arc
on the opposite side of the circle spanned by the
second amount at least partially overlaps the arc on
the one side of the circle spanned by the first amount.

5. An assembly according to claim 4, wherein the first
amount spans an arc encompassing 180 degrees.

6. An assembly according to claim 5, wherein the sec-
ond amount spans an arc encompassing up to 320
degrees.

7. An assembly according to any one of the preceding
claims, wherein the secondary stop members are
adjustable such that the second amount is selective-
ly adjustable.

8. An assembly according to any one of the preceding
claims, wherein the secondary stop members are
unidirectional.

9. An assembly according to any one of the preceding
claims, wherein the secondary stop members are
each pivotable between an upright position and a
deflected position, the secondary stop members be-
ing biased toward the upright position.
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