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WATER DISTRIBUTION PLATE FOR
ROTATING SPRINKLERS

to plate rotation but increases the range or throW radius of
the stream. TWo additional but larger channels (referred to as
“?ll channels”) serve primarily to ?ll in the pattern betWeen

This application is a division of application Ser. No.
09/982,084, ?led Oct. 19, 2001 now US Pat. No. 6,688,

the sprinkler and the maximum stream throW radius. By
separating the functions of drive, range, and braking in
various channels, it is possible to enhance desirable perfor
mance parameters including radius of throW, distribution

539, the entire content of Which is hereby incorporated by
reference in this application.

pattern, and consistency of rotation speeds.
BACKGROUND OF THE INVENTION

The plate itself is a disk-like member, one end of Which
is provided With a blind bore or the like to facilitate

This invention relates tp Water distribution for irrigation

attachment of the plate to, for example, the damping device
of a viscous damped sprinkler. The opposite end is formed
With the above mentioned channels, With each channel

purposes and, more particularly, to a Water distribution plate
for a rotatable sprinkler head.

Sprinkler heads of the type disclosed in Us. Pat. No.
4,660,766 include a sprinkler body or housing having an

extending generally from the center of the plate, radially

inlet Which is adapted to be connected to a source of Water

under pressure. The outlet is de?ned by a noZZle that directs

the Water under pressure communicating With the sprinkler
body as a primary stream into the atmosphere along a

generally vertically extending axis. A rotary Water distribu

20

tion plate (also referred to as a “rotor plate”) is provided for
receiving the primary stream and directing it outWardly in a
circular distribution pattern. A viscous damper mechanism is

provided for reducing the rotational speed of the distribution
plate from a relatively high Whirling speed that Would occur
Without the viscous damper, to a relatively sloW speed.
One advantage of this type of sprinkler is that by limiting
the rotational speed of the rotor plate, the Water contacting

periphery to thereby radially distribute the stream.
In one embodiment, a ?rst group of drive, range and brake

25

the rotor plate can be projected outWardly so that stream

integrity is maintained beyond the plate. Thus, the Water

outWardly to an exit location along the side Wall of the plate.
It Will be appreciated that the grooves or channels transition
from a sharply angled orientation (i.e., at an acute angle
relative to the axis of the rotation that is substantially
coincident With the stream emitted from the noZZle) at the
plate center to a generally horiZontal orientation at the plate

30

channels are located substantially diametrically opposite a
second group or set of similar (mirror image) channels, With
a pair of ?ll channels separating the tWo groups. The drive
channels each comprise a substantially ?at bottomed chan
nel With steeply sloped sides. The drive channels curve from
entrance to exit, so that the Water exit is offset from the radial
center, thus causing the disk to rotate in a direction opposite
the direction of curvature as Water ?oWs through the chan

distribution pattern can be made to closely simulate the

nels. Note that the tWo drive channels on opposite sides are

highly desirable Water distribution pattern of an impact

curved in opposite directions so that the offsets of both

sprinkler head.

contribute to the drive function.

Rotor plates are knoWn that simply redirect the vertical
stream to a substantially horiZontal stream, or that ?rst
divide the primary stream into tWo or more streams through
the use of grooves or channels radiating from the center of

The range channels lie betWeen adjacent drive and brake
35

channels, and are also generally diametrically opposite each
other. Each range channel has a substantially V-shaped
cross-section at its radially innermost or entrance point,

the rotor plate.
Rotation of the rotor plate is achieved by curving the one

quickly transitioning to a substantially U-shaped cross

or more Water distribution grooves or channels toWard the 40

curved side Walls tapering outWardly from the center for
only a short radial distance, and then exhibiting a substan
tially constant Width to the exit location in the peripheral
Wall. These channels provide tight streams With maximum

section for substantially its entire length, With upWardly

exit ends of the grooves or channels, or by offsetting the
grooves or channels from the center of rotation of the plate.
Thus, Water exiting the grooves causes the plate to rotate in

radius of throW and good Wind ?ghting capability.

a Well understood manner. An example of a multi-channel

rotor plate con?guration is shoWn in commonly oWned U.S.
Pat. No. 4,796,811.
A disadvantage of the prior designs is that the radial

45

The brake channels are also generally diametrically
opposed to each other, and are generally similar in cross
section to the drive channels, but they are oppositely curved
and the ?at bottom has a slightly greater Width. In addition,
the radially inner portions of the brake channels are smaller

50

in cross-section than the radially inner portions of the drive

distribution pattern has a smaller throW radius than if the
grooves Were straight and on center. Another disadvantage is

the di?iculty in maintaining a generally consistent rotation

channels. This means that the drive channels carry larger
volumes of the stream at smaller noZZle siZes. For larger

speed over a ?oWrate and pressure range. It is also a

continuing objective to achieve good uniformity of the
Wetted area for all noZZle siZes, and at the same time, to
increase the radius of throW so that the number of sprinklers
required for a given area can be reduced.

55

BRIEF SUMMARY OF THE INVENTION

In one exemplary embodiment of the present invention, a
Water distribution plate, or rotor plate, includes a surface

60

incorporating individual pairs of channels that are shaped to
perform different functions. A ?rst pair of channels (referred

to as “range channels”) is substantially neutral With respect

a space on the disk approximately equal to one of the tWo

groups of three channels described above. Depending on
noZZle siZe, the ?ll channels may or may not exhibit drive or
brake forces, but these channels are designed primarily to
ensure that the sprinkling pattern is ?lled in betWeen the

to as “drive channels”) causes the plate to rotate When

impinged by a stream emitted from a noZZle. A second pair
of channels (referred to as “brake channels”) tends to sloW
rotation of the plate, While a third set of channels (referred

noZZles, the drive and brake channels have comparable
?oWs. This arrangement helps counteract the tendency of the
plates to rotate faster With larger noZZles.
In the preferred arrangement, these tWo groups of special
function channels are substantially diametrically opposed,
and as brie?y noted above, are separated from each other in
both directions by a ?ll channel, each ?ll channel occupying

65

sprinkler and the maximum radius of throW.
In another embodiment, an alternating arrangement of
relatively thin range and drive channels extend about the
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entire plate, With Water exit angles of the range channels
being less than the Water exit angles of the drive channels.
In this embodiment, there are tWelve of each type of channel,
all of Which are slightly offset from the plate center. The
shape of the plate is different from the ?rst described
embodiment in that the center of the plate is generally
conical, such that the channels have a greater vertical
direction component, transitioning to horiZontal closer to the
outermost tip of the plate. This example does not require
brake channels for acceptably consistent rotation speeds.

FIG. 7 is a partial side elevation similar to FIG. 6 but
rotated in a counterclockWise direction 90°;
FIG. 8 is a perspective vieW of a rotor plate in accordance

Accordingly, in one aspect, the invention relates to a rotor

With reference initially to FIGS. 1, 2, 6 and 7, the Water
distribution plate 10 in accordance With a ?rst exemplary

With a second exemplary embodiment of the invention;
FIG. 9 is a bottom plan vieW thereof; and
FIG. 10 is a side elevation of FIG. 9.

DETAILED DESCRIPTION OF THE
INVENTION

plate for a sprinkler comprising a Water impingement sur
face bounded by an annular peripheral Wall and having a
radial center, and adapted to be impinged upon by a stream
emitted from a noZZle, the Water impingement surface
formed to include at least one radially extending drive
channel having an entrance proximate the radial center and
an exit in the peripheral Wall, at least one drive channel

embodiment is a circular, disk-like component With an outer

peripheral edge 12. The operative side of the plate is
generally “cone-shaped” at the center, With an apex 14 that,
When mounted in a sprinkler assembly, is closest the Water
discharge ori?ce of the sprinkler noZZle. From the apex 14

(coinciding With the vertical center axis of the plate 10), the
various channels extend outWardly to the peripheral edge 12,

curving from entrance to exit in a ?rst direction so as to

cause the plate to rotate When the stream exits the plate at an
offset from the center of rotation; at least one range channel

20

the apex region being slightly offset from the center axis of
the plate (best seen in FIG. 2).
A primary stream from a ?xed noZZle (not shoWn)
impinges on the plate in the apex region and is split into

extending substantially radially With little or no curving,
from entrance to exit; and at least one brake channel curving
from entrance to exit in a second direction opposite the ?rst

direction to thereby resist rotation of the plate caused by at

25

least one drive channel.

In another aspect, the invention relates to a rotor plate
adapted to be supported on a shaft in axial alignment With a

noZZle in a sprinkler head, the rotator plate comprising an
annular member having Water distribution channels formed

entrances to the exits of the channels.

Four types of discrete channels are provided in the plate,
i.e., drive, range, brake and ?ll channels. With reference also
to FIG. 4, a pair of range channels 16 are substantially
diametrically opposed, With, as noted above, inner ends or

35

the vertical axis of rotation of the plate. The range channels
16 are substantially V-shaped in cross-section proximate the
plate center but quickly transition to a substantially

on a surface thereof, the channels formed and arranged to

entrance locations that are substantially on center relative to

through the alternating channels Will cause the plate to
rotate; remaining channels betWeen the alternating channels
curved along their radial lengths to establish second Water
exit angles and corresponding offsets less than the ?rst Water

exit angles.

U-shaped pro?le for substantially their entire radial lengths,
40

stantially radial channels, formed With a ?rst plurality of the
45

lengths establishing ?rst Water exit angles at exit ends of the
channels, and a second plurality of the channels having

nels Will exit mainly from the bottom or base of the channel,
in a shalloW U-shape, but Will achieve a greater throW radius
than any of the drive, brake or ?ll channels.
With reference also to FIG. 3, drive channels 24 lie
immediately adjacent the range channels 16, in a counter
clockWise direction as vieWed in FIGS. 1 and 2. Each drive

curvatures along their respective radial lengths establishing
second Water exit angles at exit ends of the second plurality
of channels, the second Water exit angles less than the ?rst
Water exit angles.

With a base 18 and side Walls 20, 22. The channels 16 do not
curve relative to their radial center lines, and are substan

tially constant in Width except for the radially innermost
portion thereof. The Water ?oWing through the range chan

In still another aspect, the invention relates to a rotor plate
for a sprinkler comprising an annular member having a
Water distribution surface formed With a plurality of sub

channels having curvatures along their respective radial

several secondary streams that transition from a substan
tially vertical orientation to a substantially horiZontal orien
tation for radial distribution via the channel exits. In this
embodiment, the transition occurs fairly uniformly from the

30

radially distribute a stream emitted from the noZZle, alter
nating ones of the channels curved along their radial lengths
to establish ?rst Water exit angles and corresponding offsets
relative to a radial center line, such that Water ?oWing

With the entrance to each of the drive and brake channels in

channel transitions from a substantial V-shape at its radially
50

inner end to a channel With a ?at-bottom 26 and steeply

sloping sides 28, 30. The center point of each drive channel
exit is offset from the axis of rotation by about 0.313 inches,
establishing a Water exit angle of about 25°, thus causing the

BRIEF DESCRIPTION OF THE DRAWINGS

Water to exert a rotational drive force on the plate.

FIG. 1 is a perspective vieW of a rotor plate in accordance

With a ?rst exemplary embodiment of the invention;
FIG. 2 is a plan vieW thereof;
FIG. 3 is an enlarged perspective vieW of a drive channel
taken from the rotor plate shoWn in FIGS. 1 and 2;
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on the opposite side of the range channels relative to the
drive channels. The brake channels are similar to the drive
60

channels but curved in the opposite direction. Thus, each
brake channel is also substantially V-shaped at its inner

65

bottom 34, a substantially vertical side 36, and a sharply
curved side 38. The center point of each brake channel exit
is offset from the axis of rotation by about 0.387 inch,
establishing a Water exit angle of about 31°, thus counter

FIG. 4 is a perspective vieW of a range channel taken from

radial end, and transitions to a channel With a Wider, ?at

the rotor plate shoWn in FIGS. 1 and 2;
FIG. 5 is a perspective vieW of a brake channel taken from

the rotor plate shoWn in FIGS. 1 and 2;
FIG. 6 is a partial side elevation of the rotor plate shoWn
in FIGS. 1 and 2, illustrating the channel pro?les at the

periphery of the rotor plate;

With reference also to FIG. 5, brake channels 32 are also

located immediately adjacent to the range channels 16, but

acting the rotational drive of the plate, especially With
increasing amounts of Water ?oW. Note, hoWever, that the

US 7,240,860 B2
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drive channels 24 have a greater Width proximate the center
axis of rotation, thus handling a greater volume of Water than

In this second embodiment, extended range has been

the brake channels, especially for smaller diameter noZZles.
TWo remaining channels that are substantially diametri
cally opposed and circumferentially betWeen each group of

achieved Without negatively impacting the driveability of
the rotor plate.
The rotor plates as described herein are preferably made
5

range, drive and brake channels. These are the ?ll channels
40, each about as large as one of the groups of three range,
drive and brake channels. Each ?ll channel has curved side

Walls 42, 44, sloping upWardly relative to a channel bottom,
indicated by reference number 46, that separates the side

but on the contrary, is intended to cover various modi?ca

tions and equivalent arrangements included Within the spirit
and scope of the appended claims.

Walls from entrance to exit. These ?ll channels are designed
primarily to distribute Water in a mid range, betWeen the

What is claimed is:
1. A rotor plate adapted to be supported on a shaft in axial
alignment With a noZZle in a sprinkler head, the rotor plate
comprising an annular member having Water distribution

sprinkler and the maximum throW radius (generated by the
range channels).
As mentioned above, the above plate is designed for use
With a variety of standard noZZle siZes, for example, #14
through #50, noZZle #14 having the smallest diameter. For

channels formed on a surface thereof, said channels formed
and arranged to radially distribute a stream emitted from

the smaller noZZles (#14-28), the largest proportion of the
stream is handled by the range grooves 16. For larger

20

noZZles (29-50) the largest proportion of the stream is
handled by the ?ll channels 40.
With reference noW especially to FIG. 2, three different
noZZle diameters are superimposed on the plate, illustrating
hoW the proportion of total stream volume in the drive or
brake channels varies With noZZle siZe to minimize speed
variation. As indicated above, for smaller noZZles, more
Water is transferred to the drive channels (Where it is most
needed) than to the brake Wheels.
This combination of groups of drive, range and brake
channels separated by ?ll channels represents an advance
over prior rotor plate designs, providing extended range and
greater uniformity over a range of noZZle siZes. There may
be instances, hoWever, Where the brake channels are not
required and can thus be omitted.
Turning to FIGS. 8-10, a second embodiment of the
invention includes a generally conical rotor plate 50 that
includes a center bore 52 coincident With the axis of rotation,
and adapted to receive a sprinkler head shaft. The plate 50
includes a steeply angled base portion 54 Where the Water
distribution channels extend at an acute angle relative to the
axis of rotation. In the upper portion 56 of the plate, the
grooves or channels extend at a signi?cantly shalloWer angle
to transition the stream to a generally horiZontal orientation,
so as to redirect the divided primary vertical stream radially

other of said channels curved along their radial lengths and
25

30
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noZZle comprising an annular member having a Water dis
40

curvatures along their respective radial lengths establishing
exit ends of said channels, and a second plurality of said

channels having curvatures along their respective radial

drive channels 58 are each formed With a substantially

asymmetrical and truncated V-shaped cross-section. The
curvature at the outer end that results in a Water angle exit
of about 30°, relative to a radial center line through the
55

group of said plurality of channels substantially V-shaped in
60

cross-section and otherWise con?gured to establish ?rst
Water exit angles relative to a ?rst radial center line, such
that Water ?oWing through said ?rst group of channels Will
cause said plate to rotate; and a second group of said

plurality of channels substantially U-shaped in cross-section

In this embodiment, a relatively small range of How rates

only in a secondary capacity vis-a-vis the drive channels 58.

lengths establishing second Water exit angles relative to a
second radial center line, at exit ends of said second plurality
of channels, said second Water exit angles less than said ?rst
Water exit angles.
8. The rotor plate of claim 7 Wherein radially inner ends
of said ?rst plurality of channels are larger than radially
inner ends of said second plurality of channels thereby
ensuring a greater volume Water in said ?rst plurality of
channels for small noZZle siZes.
9. A rotor plate adapted to be supported on a shaft in axial
alignment With a noZZle in a sprinkler head, the rotor plate
having a plurality of Water distribution channels formed on
a surface thereof, said channels formed and arranged to
radially distribute a stream emitted from said noZZle, a ?rst

section from entrance to exit.

is utiliZed, making brake channels unnecessary. In addition,

tribution surface formed With a plurality of substantially
radial channels, a ?rst plurality of said channels having
?rst Water exit angles relative to a ?rst radial center line, at

range channels 58, 60, respectively, that are alternately
arranged about the entire 360° extent of the rotor plate. The

the range channels 60 do provide some drive function but

establishing second Water exit angles relative to a second
radial center line, less than said ?rst Water exit angles.
2. The rotor plate of claim 1 Wherein said ?rst Water exit
angles are about 30°.
3. The rotor plate of claim 2 Wherein said second Water
exit angles are about 15°.
4. The rotor plate of claim 1 Wherein said second Water
exit angles are about 15°.
5. The rotor plate of claim 1 Wherein said other of said
channels are substantially U-shaped in cross-section.
6. The rotor plate of claim 1 Wherein said ?rst group of
said channels are ?at-bottomed.
7. A rotor plate for a sprinkler that emits a stream from a

outWardly through the channels. In this embodiment, brake

channel. The drive channels are formed to include a ?at

said noZZle, a ?rst group of said channels curved along their

radial lengths and establishing ?rst Water exit angles relative
to a ?rst radial center line, such that Water ?oWing through
said ?rst group of channels Will cause said plate to rotate;

and ?ll channels have been eliminated in favor of drive and

bottom 62, a substantially vertical side Wall 64 and a sloped
side Wall 66.
The range channels 60 alternate With the drive channels
58, and each has a smaller curvature, resulting in a Water exit
angle of about 15°. The channels 58, 60 need not alternate,
hoWever, and could be arranged in other patterns as desired.
Each range channel is substantially U-shaped in cross

of plastic material but other suitable materials may be used.
While the invention has been described in connection
With What is presently considered to be the most practical
and preferred embodiment, it is to be understood that the
invention is not to be limited to the disclosed embodiment,

65

and otherWise con?gured to establish second Water exit
angles relative to a second radial center line less than said
?rst Water exit angles.

US 7,240,860 B2
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10. The rotor plate of claim 9 wherein said ?rst Water exit
angles are about 30°.
11. The rotor plate of claim 10 Wherein said second Water
exit angles are about 15°.
12. The rotor plate of claim 9 Wherein said second Water
exit angles are about 15°.
13. A rotor plate for a sprinkler that emits a stream from

relative to a second radial center line at exit ends of said

a noZZle comprising an annular member having a Water

distribution surface formed With a plurality of substantially
radial channels, a ?rst plurality of said radial channels
con?gured to establish ?rst Water exit angles relative to a
?rst radial center line at exit ends of said channels, and a

second plurality of said channels curved along their respec
tive radial lengths to establish second Water exit angles

5

second plurality of channels, Wherein said second Water exit
angles are less than said ?rst Water exit angles.
14. The rotor plate of claim 13 Wherein radially inner ends
of said ?rst plurality of channels are larger than radially

inner ends of said second plurality of channels thereby
ensuring a greater volume of Water in said ?rst plurality of
channels for small noZZle siZes.
15. The rotor plate of claim 13 Wherein said ?rst Water
exit angles are about 30°.
16. The rotor plate of claim 15 Wherein said second Water
exit angles are about 15°.
*

*

*

*

*

