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(57) Abstract: In some embodiments, a sprinkler head is disclosed. The sprinkler head
can include a spray stem comprising an upper stem rotatably coupled to a base stem; a
spray nozzle coupled to a distal end of the upper stem; and a connector for removably
coupling the sprinkler head to a pressurized liquid source. An interior cavity of the
base stem can be in fluid communication with an interior cavity of the connector, and
the upper stem can rotate between an operational position where an upper stem interi-
or cavity is in fluid communication with the base stem interior cavity and a mainten-
ance position where the upper stem interior cavity is not in fluid communication with
the base stem interior cavity. A pop-up sprinkler head including the spray stem de-
scribed herein is also described.
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INTERRUPTIBLE SPRINKLER HEAD

CROSS-REFERENCE TO RELATED APPLICATIONS
10001} This application claims priority to U.S. Provisional Patent Application No.
61/893,115, filed May 14, 2014, the entirety of which is incorporated by reference

herain.

FIELD OF THE INVENTION
10002} The present invention relates generally 1o an interruptible sprinkler head,
particularly, a sprinkler head with a spray stem that rotates between an aperational

position and a maintenance posilion.

BACKGROUND
16003] Sprinkier heads are an important part of both portable and underground
sprinkier systems. However, sprinkler heads often break, which can waste water and
significantly reduce the ability of the sprinkler system to distribute water over the
intended area. One of the most efficient technique for determining whether a sprinkler
head is broken is to turn on the water and see if any of the sprinkler heads are broken.
This results in many trips back-and-forth to turn the waler on and off. There are many

areas for improvement in making sprinkler heads and sprinkier systems more reliable.

SUMMARY
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100041 in some embodiments, a sprinkler head is disclosed. The sprinkler head
can include a spray stem comprising an upper stem rotatably coupled to & base stemn; a
spray nozzie coupled (o a distal end of the upper stem; and a connector for remaovably
coupling the sprinkler head to a pressurized liquid source. An interior cavilty of the base
stern can be in fluid communication with an interior cavily of the conneclor, and the
upper stem can rotate between an operational position where an upper stem interior
cavity is in fluid communication with the base stem interior cavily and a maintenance
position where the upper stem interior cavity is not in fluid communication with the base
stem interior cavity.

[0005] In some embodiments, a2 pop-up sprinkler head is disciosad. The pop-up
sprinkler head can include a sprinkler body having an upper aperture and a lower
opening adapted for connection to a pressurized liquid source, and a spray stem
comprising an upper stem rotatably coupled to a base stem such that the upper stem
rofates between an operational position where an upper stem interior cavity is in fluid
communication with a base stem interior cavily and a maintenance position where the
upper stem interior cavity is not in fluid communication with the base stem interior
cavity. The pop-up sprinkler head can be adapted so that the spray stem slides
between a refracted position where a majority of the spray stem is within the sprinkler
body and an exiended position where the spray stem extends through the upper

aperture and above an upper extent of the sprinkler body.
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10006} These and other features, objects and advantages of the present invention
will become more apparent 1o one skilled in the art from the following description and

claims when read in light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

(0007 Fig. 1 is an exploded view of a sprinkler head as describad herein.

{0008} Fig. 2 is a semi-transparent view of an assembled sprinkler head of Fig. 1.
10008} Fig. 3 is a side Jor of an assembled sprinkier head of Fig. 1.

10010} Fig. 4 is & top perspective view of an upper stem as described herain.
0011} Fig. 5 is a top perspective view of a base stem as described herein.
(0012} Fig. 6 is a cross-sectional view of the sprinkier head of Fig. 3 in the

operational position.
10013} Fig. 7 is a cross-sectional view of the sprinkler head of Fig. 3 in the

mainienance position.

(00141 Fig. 8 is a front view of a base stem for use in a pop-up sprinkler head.
10015} Fig. 9 is a front, perspeclive view of the base stem of Fig. 8.

10016} Fig. 10 is a top, perspective view of the base stem of Fig. 8.

00171 Fig. 11 is a bottom, perspective view of the base stem of Fig. 8.

(0018} Fig. 12 is a front, perspective view of an upper stem that could be used

with the base stem of Fig. 8.
10018} Fig. 13 is 8 bottom, perspective view of the upper stem of Fig. 12.

(00207 Fig. 14 is a botiom view of the upper stem of Fig. 12.
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10021} Fig. 15 is a close-up, bottom perspective view of the upper stem of Fig.
12.

(00221 Fig. 16 is a front view of an assembled spray stem without a spray nozzle.
10023} Fig. 17 is a bottom, perspective view of the assembiled spray stem of Fig.

16 in the maintenance position.

[0024] Fig. 18 is a botiom, perspeciive view of the assembled spray stem of Fig.
16 in the operational position.

(0025} Fig. 19 is a botiom view of the assembiled spray stem of Fig. 16 in an
operational position, with a partial overlap of the orifices.

[0026] Fig. 20 is a partiglly-transparent view of Fig. 19.

(0027} Fig. 21 is a partially-transparent, bottom view of the assembled spray stem
of Fig. 16 in the maintenance position.

10028} Fig. 22 is 8 cross-sectional view of a pop-up sprinkler head incorporating a
spray stem {such as that shown in Figs. 18-20} in the operational position, but in the
retracted position (no waler pressure).

10028} Fig. 23 is a cross-seclional view of a pop-up sprinkler head incorporating a
spray stem (such as that shown in Figs. 18-20} in the operational position and the
axtended position.

[0030] Fig. 24 is an example of a cross-sectional view of the pop-up sprinkier of
Fig. 22 taken along cut line A-A.

10031} Fig. 25 is 8 second example of a cross-sectional view of the pop-up

sprinkler of Fig. 22 taken along cut line A-A.
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10032} Fig. 26 is a third example of a cross-sectional view of the pop-up sprinkler
of Fig. 22 taken along cut line A-A

(0033} Figs. 27A and 278 are perspeclive views of g base stem with a projection
located immediately adjacent to the upper face opening thereof.

10034} Figs. 28A and 288 are perspeactive views of an upper stem with a groove

located immediately adjacent o the lower face opening thereof.

DETAILED DESCRIPTION
10035] A sprinkler head 10 is disclosed. The sprinkier head 10 is designed for
ease of maintenance and repair of the spray nozzle and filter at the distal end of the
sprinkler head spray stem. In some embodiments, the user can turm on a water supply
to the sprinkler system to check the operation of the spray nozzles. When a clogged
spray nozzle is identified, the spray stem is twisted o cut off the water supply to the
upper spray stem and, thergfore, the spray nozzle. If the sprinkler head is a pop-up
sprinkler head, the spray stem will remain extended ouiside the sprinkler body because
the external water pressure has not be removed. Thus, the spray stem remains
extended, but water is not spraving during the maintenance process. The spray nozzle
and/or filter can be removed and cleaned and the spray nozzle and/or filter replaced, if
necessary. Once the maintenance has been completed, the stray siem is twisted back
o the operational position and the water flow returns o the spray nozzie. This allows
for convenient maintenance and repair without requiring the user to (1) go back and

forth between the sprinkler control box and the sprinkler head to turn the water pressure

(¥ 41
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on and off, and () stay dry because the water does not fiow into the spray nozzle in the
maintenance position,

(0036} As shown in Figs. 1-28, a sprinkier head 10 is disclosed. The sprinkler
head 10 can include a spray stem 12 that includes an upper stem 14 rotatably coupled
{0 a base stem 16; a spray nozzle 18 coupled to a distal end of the upper stem 14; and
a connector 20 for removably coupling the sprinkler 10 head o a pressurized liguid
source (8). The base stem interior cavity 22 can be in fluid communication with a
connector interior cavity 24. The upper stem 14 can rotate between an operational
position, as shown in Figs. 6, 18-20 & 22-23, where an upper stem interior cavity 26 is
in fluid communication with the base stem interior cavity 22, and a maintenance
position, as shown in Figs. 7, 17 & 21, where the upper stem interior cavity 28 is not in
fluid communication with the base stem interior cavity 22.

{00371 As used herein, "pressurized” refers o pressures generally present in
dormestic waler supplies, such as those conventionally used for domestic, commercial,
or agricultural sprinkler systems used to maintain grass and landscaping plants.

10038} As used herein, "not in fluid communication” is intended o include no fluid
communication at all, as well as, instances where, when functioning at the standard
operating pressure for the sprinkler system, the flow rate in the maintenance position is
<33.3% of the flow rate in the operating position, or less than 25%, or less than 20%, or
less than 15%, or less than 10%, or less than 7.5%, or less than 5%, or less than 2.5%

of the operating position flow rate.

6
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10039} in some embodiments, as best shown in Figs. 1-3, the spray nozzie 18
can be removably coupled to a distal end of the upper stem 14, For example, the spray
nozzie 18 can screw or snap into or onto the distal end of the upper stem 14.

10040} As shown in Fig. 1, 2 & 22, the sprinkier head 10 can also include a Tilter
19. The filter 18 can fit within the upper stem interior cavity 26 and can be removed
when the spray nozzle 18 is removed from the distal end of the upper stem 14, In some
embadiments, as best shown in Fig. 2, the filter 19 can be held within the upper stem
interior cavity 26 by the spray nozzie 18, In other embodiments, the filter 19 and the
spray nozzie 18 can be integrally formed.

[0041] In some embodiments, an upper face 28 of the base stem 16 is rotatably
coupled o a lower face 30 of the upper stem 14, where the upper face 28 includes at
least one base stem orifice 32 and the lower face 30 includes at least one upper stem
orifice 34. In some embodiments, as shown in Figs. 6, 18-20 & 22-23, the at least one
base stem orifice 32 and the at least one upper stem orifice 34 overlap in the
aperational position. As shown in Figs. 7, 17 & 21, the at least one base stem orifice 32
and the at least one upper stem orifice 34 do not overlap in the maintenance position.
100423 in some embodiments, the base stem orifice{(s) 32 are the same size and
shape as the upper stem orifice(s) 34 with which they align in the operational position.
As used herein, two orifices “overlap” if the partially or fully overiap {i.e., allow water to
flow through the two orifices from the base stem inferior cavily 22 to the upper stem

interior cavity 26).
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10043} As shown in Fig. 4-7, in some embodiments, the at least one upper stem
orifice 34 includes one upper stem orifice 34, and the at least one base stem orifice 32
ncludes one base stem orifice 32. As shown in Figs. 8,13 & 17-18, in some
embodiments, the at least one upper stem orifice 34 includes a plurality of upper stem
orifices 34, and the at least one base stem orifice 32 includes a plurality of base stem
orifices 32. In some embadiments, as best shown in Figs. 6, 7, 13, 22, 23, 27 and 28,
the lower face 30 is recessed within the upper stem 14 {e.g., a8 proximal portion of the
upper stem 14}, and a portion of the upper stem 14 slides over a portion of the base
stem 16.

10044} In some embodiments, the rotation of the upper stem 14 relative to the
base stemn 18 is limited {o less than 360 degrees. In some embodiments, the rotation of
the upper stem 14 relative to the base stem 16 is limited to less 270 degrees, or less
than 180 degrees, or less than 150 degrees, or less than 120 degrees.

[0045] In some embaodiments, the upper face 28 of base stem 16 is rofatably
coupled 1o the lower face 30 of upper stem 14, For exampie, the stems 14, 16 can be
rotatably coupled by a fastener 36 {e.g., a rivot). In some embodiments, one of the
upper face 28 and the lower face 30 includes a groove 38, and the other of the upper
face 28 and the lower face 30 comprise a projection 40. In such embodiments, the
projection 40 slides within the groove 38 to limit rotation of the upper stem 14 relative to
the base stem 16 to less than 360 degrees. In some embodiments, the rotation of the

upper stem 14 relative to the base stem 16 is limited by the groove-projection
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arrangement to less 270 degrees, or less than 180 degrees, or less than 150 degrees,
or less than 120 degrees.

[0046] In some embaodiments, as shown in Figs. 6-7 & 22-23, the upper face 28
includes an upper face opening 29 and the lower face 30 includes a lower face opening
31, where the fastener 36 passes through the upper face opening 29 and the lower face
opening 31 and is secured 1o the back side of the upper and lower faces 28, 30. In
some embodiments, the upper face 28 is round and the upper face opening 29 is
concentric with a center of the upper face 28. In some embodiments, the lower face 30
is round and the lower face opening 31 is concentric with a center of the lower face 31.
00477 In some embodiments, one of the openings 29, 31 is circumseribed by a
circular projection 60 and the circular projection nests within the other opening 31, 29.
For example, as shown in Fig. 5-7 & 22-23, in some embodiments one of the openings
29, 31 can have stepped sides and the circular projection 60 can fit within a wider
portion of the steppead opening, while the fastener 36 fits through the circular projection
60 and the narrower portion of the stepped opening.

10048} In some embodiments, one of the upper face 28 and the lower face 30
include a second groove 38g, and the other of the upper face 28 and the lower face 30
comprise a second projection 40, wherein said first and second projections 40,, 40
slide within the first and second grooves 38,4, 385 (o Himit rotation of the upper stem to
less than 270 degrees. In some embodiments, the rotation of the upper stem 14
relative 1o the base stem 16 is limited by the groove-projection arrangement to less than

180 degree, less than 150 degrees, or less than 100 degrees.
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100491 In some embodiments, the lower face 30 is round and the at least one
upper stem orifice 34 is symmetric about a diameter of the lower face 30, In some
embodiments, the lower face 30 is round, and the at least one upper stem orifice 34 and
the groove 38/projection 40 are symmetric about a diameter of the lower face 30. In
some embodiments, the upper face 28 is round and the at ieast one base stem orifice
32 is symmetric about a diameter of the upper face 28. In some embodiments, the
upper face 28 is round, and the at least one base stem orifice 32 and the projection
40/groove 38 are symmetric about a diameter of the upper face 28.

10050} in some embodiments, as shown in Figs. 27-28, the groove 38 is
immediately adjacent 1o one of the openings 28, 31, and the projection 40 is
immediately adjacent to the other one of the openings 31, 29. In some embodiments,
as shown in Figs. 27A and 278, the inner surface of one of the openings 29, 31 is
continuous with an inner surface of the projection 40. In some embodiments, as shown
in Fig. 28, the groove 38 is formed by a cut-out adjacent {o one of the opening 28, 31
and, as will be apparent, when the spray stem 12 is assembled, the inner wall of the
groove 38 is the fasiener 36 extending through the upper face opening 29 and lower
face opening 31. In such embodiments, when the spray stem 12 is assembled, the
projection 40 extends between the fastener 36 and an outer wall of the groove 38. |
should be understood that, for any of the embodiments disclosed herein, particular
placement of the projection 40 and groove 38 can be reversed {i.e., from base stem 16
o upper stem 14 or vice versa) or relocated {i.e., either immediately adjacent to the

openings 29, 31 or not}.
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10051} in some embodiments, such as that shown in Figs. 8-7, a proximal end 42
of the base stem 16 comprises the connector 20. In some embodiments, the base stem
16 and the connector 20 can be formed of an integral piece made from a single piece
{e.g., formed in the same injeclion mold). In some embodiments, the connecior 20 can
be rotatably coupled to a proximal end of the base stem 16 fo facilitate coupling to a
pressurize liquid {e.g., water} source.

[0052] in some embodiments, such as those shown in Figs. 22-23, the sprinkler
head can be a pop-up sprinkier head 100. The pop-up sprinkler head 100 can include a
spray stem 12 with a rotatable mechanism that can be identical {0 those already
described and those described below. The primary difference betweean the spray stem
10 used in the pop-up sprinkler head 100 and the shrub spray sprinkler head 10
disclosed above is that the base stem 12 is adapted {o slidably couple to a cylindrical or
generally cylindrical sprinkler body 42, which includes the connector 20 at a first end of
the sprinkler body 42,

(0053} in some embodiments, the sprinkler body 42 includes the connector 20 at
a first end and an upper aperture 44 at a second end opposite the first end. In some
embodiments, the spray stem 12 slides between a refracted position where a majority of
the spray stem 12 is within the sprinkler body 42 and an extended position where the
spray stem 12 extends through the upper aperture 44 and above an upper extent of the
sprinkier body 42. An example of the spray stem 12 in a retracted position is shown in
Fig. 22, while an example of the same pop-up sprinkler head 100 with the spray stem in

the extended position is shown in Fig. 23.
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100541 in some embodiments, the spray stem 12 is biased toward the retracied
position. For example, as shown in Figs. 22-23, a colled spring 46 can have one end
resting against a base stem lip 48 and an opposite end resting against an opposing
surface 50 of the sprinkler body 42. As shown in Figs. 22-23, the spray stem 12 can
pass through the longitudinal axis of the coiled spring 46. In some embodiments, as
shown in Fig. 22-23, the opposing surface 50 can be an interior surface of a sprinkler
body lid 52.

10055] in some embodiments, the sprinkler body lid 52 can be removably coupled
to the sprinkler body base 4. For example, the sprinkler body lid 52 can scraw onio
the sprinkler body base 54, As is apparent from Figs. 22-28, corresponding portions of
the sprinkler body lid 52 and the sprinkler body base 54 can be cylindrical.

10056} In some embodiments, the spray stem 12 slides toward the extended
position {e.g., Fig. 23) when pressurized liguid is supplied to the connector 20 and the
spray stem 12 slides foward the retracied position (e.g., Fig. 22) when liquid pressure is
removed.

100571 in some embodiments, a majorily of the upper stem 14 extends out of the
sprinkler body 42 in the extended position. In some embodiments, at least 70% of the
upper stem 14 extends out of the sprinkler body 42 in the extended position. In some
embodiments, at least 85%, at least 90%, at least 95%, of the entire upper stem 14
extends out of the sprinkler body 42 in the extended position.

[0058] In some embodiments, the base stermn 16 and the sprinkler body 42 are

shidably coupled {o one another. In some embodiments, the base stem 18 is in direct
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contact with the sprinkier body 42, while the base stem 16 and the sprinkler body 42
can be shidably coupled via a raichet ring. In such embuodiments, the rafchet ring can
include an inner opening that the base stem fits through and an outer edge that slidably
couples {o the sprinkler body. The surfaces of the ratchet ring and the base stem that
contact one another can be include a series of peaks and valleys so that they do not
rotate relative {o one another unless a threshold force in the direction of rotation is
overcome. This enables a user (o twist the upper stem 14 relative to the base stem 16
to tumn the water flow on or off, and also adjust the spray zone by twisting the base stem
16 relative to the sprinkier body 42 via the raichet ring.

{00591 In some embodiments, the base stem 16 and the sprinkler body 42 are
stidably coupled to one ancther by at least one channel 56 and fin 58 configuration. In
some embodiments, there is at least one pair of opposing channels 56 and fins 58. For
axample, as shown in Fig. 26, in some embodiments there are two pairs of opposing
channels 56 and fins 58. In some embodiments, there can be at least two pairs of
apposing channels 56 and fins 58, or at ieast three pairs of opposing channels 56 and
fing 58, or at least four pairs of opposing channels 56 and finsg 58,

10060} in some embodiments, such as that shown in Fig. 24-25, a space between
a pair of adjacent fins 58, can define a channel 56, in the base stem 16 or sprinkier
body 42. Similarly, in such embodimenis, the corresponding portion of the sprinkler
body 42 or base stem 16 that fits info the channel 564 can serve as a fin 58y, The

designations A and B are used in this paragraph to clarify which features are on a first
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{A) of the base stem 16 or sprinkler body 42, and which are on the other (B) of the
sprinkler body 42 or base stem 16.

(0061} In some embaodiments, the base stem 16 is coupled to the sprinkler body
42 to avoid rotation of the base stem 16 relative to the sprinkler body 42, Examples of
technigues for preventing rotation of the base stem 16 relative 1o the sprinkler body 42
include the channel 56 and fin 58 configuration described above. This ensures that
when the spray stem 12 is in the extended position and the upper stem 14 is rofaled,
the upper stem 14 rotates relative to the base stem 16 between the operational position
and the maintenance position, while the base stem 16 does not rotate relative to the
sprinkler body 42.

(0062} In some additional embodiments, a pop-up sprinkler head 100 is
described. The pop-up sprinkler head 100 can include a sprinkier body 42 and a spray
stern 12 comprising an upper stem 14 rotatably coupled to a base stem 16. The
sprinkler body 42 can include an upper aperture 44 and a lower opening 20 adapted for
conneclion (o a pressurized liquid source. The upper stem 14 ¢an be rotated relative (o
the base stem 16 between an operational position where an upper stem interior cavity
26 is in fluid communication with a base stem interior cavily 22 and a maintenance
position where the upper stem interior cavity 286 is not in fluid communication with the
base stem inlerior cavily 22. The spray stem 12 can slide between a retracted position
where a majority of the spray stem 12 i8 within the sprinkler body and an extended

position where the spray stem 12 extends through the upper aperiure and above an
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upper extent of the sprinkler body 42. In some embodiments, a spray nozzie 18 is
coupled 10 a distal end of the upper stem 14,

[0063] The foregoing is provided for purposes of illustrating, explaining, and
describing embodiments of this invention. Modifications and adaptations to these
ambodiments will be apparent {o those skilled in the art and may be made without

departing from the scope or spirit of this invention.
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CLAIMS
What is claimed is:

1. A sprinkler head, comprising:

a spray stem comprising an upper stem rotatably coupled to a base stem;

a spray nozzle coupled to a distal end of the upper stemn; and

a connecior for removably coupling the sprinkler head to a pressurized liquid
source,

wherein a base stem interior cavity is in fluid communication with a connecior
interior cavity, and

wherein the upper stem rotates between an operational position where an upper
stem interior cavity is in fluid communication with the base stem interior cavity and a
mainienance position where the upper stem inferior cavity is not in fluid communication

with the base stem interior cavity.

2. The sprinkler head according to claim 1, wherein an upper face of the
base stem is rotatably coupled 1o a lower face of the upper stem, wherein the upper
face comprises at least one base stem orifice and the lower face comprises at least one
upper stem orifice, wherein the at least one base stem orifice and the at least one upper
stern orifice overlap in the operational position, while the at least one base stem orifice
and the ai least one upper stem orifice do not overlap in the maintenance position.

3. The sprinkler head according to claim 2, wherein said at least one upper
stermn orifice comprises a plurality of upper stem orifices, and said at least one base
stem orifice comprises a plurality of base stem orifices.

4. The sprinkler head according to any of the preceding claims, wherein

rotation of the upper stem relative to the base stem is limited to less than 380 degrees.
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5. The sprinkler head according to claim 4, wherein an upper face of said
base stem is rotatably coupled 10 8 lower face of upper stem, whergin one of the upper
face and the lower face comprise a groove, and the other of the upper face and the
lower Tace comprise a projection, wherein said projection slides within the groove o fimit

rotation of the upper stem o less than 360 degrees.

8. The sprinkler head according to any of the preceding claims, wherein one
of the upper face and the iower face comprise a second groove, and the other of the
upper face and the lower face comprise a second projection, wherein said projections
stide within the grooves {o Himit rotation of the upper stem to less than 270 degrees.

7. The sprinkler head according o any of the preceding claims, wherein a

proximal end of the base stem comprises said connecior.

8. The sprinkier head according to any of the preceding claims, wherein the
connector is rotatably coupled 10 a proximal end of the base stem.

8. The sprinkler head according to any of the preceding claims, further
comprising:

a sprinkier body comprising said connector at a first end and an upper aperture
at a second end opposite said first end,

wherein the spray stem slides between a retracted position where a majority of
the spray stem is within the sprinkier body and an extended position where the spray
stem extends through the upper aperture and above an upper extent of said sprinkler
body.

13, The sprinkler head according o claim 8, wherein said spray stem is
biased loward said retracted position.

~d
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11.  The sprinkier head according to any of claims 9 1o 10, wherein said spray
stem slides toward the extendead position when pressurized liguid is supplied to the
connector and slides toward the refracted position when liquid pressure is removed.

12, The sprinkier head according o any of claims 8 to 11, wherein a majority
of the upper stem extends out of the sprinkler body in the extended position.

13.  The sprinkler head according {0 any of claims 9 {o 12, wherein said base
stern and said sprinkler body are slidably coupled o ong ancther by at least ong

channel and grove configuration.

14.  The sprinkler head according to any of claims 9 to 13, wherein said base
sterm is coupled to said sprinkler body 1o avoid rotation of said base stem relative 1o said
sprinklier body.

15, The sprinkler head according to any of claims 9 to 14, wherein an upper
face of the base stem is rotatably coupled to a lower Tace of the upper stem, wherein
the upper face comprises at least one base stemn orifice and the lower face comprises at
least one upper stem orifice, wherein the at least one base stem orifice and the at least
one upper stem orifice overlap in the operational position, while the at least one base
stem orifice and the at least one upper stem orifice do not overlap in the maintenance
position.

16.  The sprinkier head according to claim 15, wherein said at least one upper
stem orifice comprises a plurality of upper stem orifices, and said at least one base
stem orifice comprises a plurality of base stem orifices.

17.  The sprinkier head according to claim any of claims 9 to 16, wherein

rotation of the upper stem relative to the base stem is limited to less than 360 degrees.
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18.  The sprinkler head according to claim 17, wherein an upper face of said
base stem is rotatably coupled 1o a lower face of upper stem, wheregin ong of the upper
face and the lower face comprise a groove, and the other of the upper Tace and the
lower Tace comprise a projection, wherein said projection slides within the groove o fimit

rotation of the upper stem o less than 360 degrees.

19, A pop-up sprinkler head, comprising:

a sprinkler body having an upper aperture and a lower opening adapted
for connection to a pressurized liguid source,

a spray stem comprising an upper stem rotatably coupled 1o a base stem
such that the upper stem rotates between an operational position where an upper stem
interior cavity is in fluid communication with a base stem interior cavity and a
mainienance position where the upper stem inferior cavity is not in fluid communication
with the base stem interior cavity, wherein said spray stem slides between a retracted
position where a majority of the spray stem is within the sprinkler body and an exiended
position where the spray stem extends through the upper aperiure and above an upper

extent of said sprinkier body.

20.  The sprinkier head according to claim 19, further comprising a spray
nozzie coupled o a distal end of the upper stem.

19
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