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ABSTRACT

An above ground sprinkler is revealed. The ground sprinkler includes
a channel controller, a housing with a driving member mounted therein,
an adjustment part, a locking plate, a first cover, and a second cover. A
tube is extended to form two plates with a retaining groove therebetween.
A rib is disposed on an outer side of the plate. The first cover includes a
column part with an insertion part while the second cover includes a
tongue part.. Locking parts are disposed on the insertion part. The
insertion part is fitted over the plates while the ribs of the plates are
locked with the locking parts. When the second cover is covered over the

first cover, the tongue part is mounted into the retaining groove so that the
two plates are leaning against and locked by the locking parts tightly,

unable to be released.
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ABOVE GROUND SPRINKLER

BACKGROUND OF THE INVENTION

I1elds ot the invention
The present invention relates to a sprinkler used in an irrigation

system, especilally to an above ground sprinkler with adjustable spray

patterns.

Descriptions of Related Art

Generally, there are various irrigation systems available now. An
above-ground sprinkler is one of the irrigation systems that provide
flexible irrigation modes. For example, the above-ground sprinkler is
connected to a garden hose and set at a specific zone that requires
irrigation. Moreover, the above-ground sprinkler can be used for
providing additional water at the areca without sufficient water, worked as
a supplement water source. Or the above-ground sprinkler can be used as

a main water source at specific zones and can be moved to the specific

positions that require irrigation.
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Refer to US 7090146, an above-ground adjustable spray pattern
sprinkler 1s revealed. An above-ground sprinkler includes a head that
rotates about an angle determined by a pair of arc adjustment rings.
Rotation of the head 1s driven by a drive mechanism with a rotor
rotationally driven by fluid flowing to the head. The drive mechanism
mmcludes a valve disposable 1n two positions for control of the direction in
which the rotor rotates. A reduction gear drive transmits tofque from the
rotor to the head to cause the head to rotate. The head includes a cover
with an outlet aperture and a flow control member that rotates within the
cover to dispose any of a plurality of nozzles in alignment with the outlet
aperture. A deflection screw or a slider with a plurality of detlectors may
be used to provide variable deflection of water sprayed from the outlet

aperture.

The cover also has a shaft extending through the central opening of
the plate of the flow control member. The shaft has a bore that is threaded
to receive the attachment screw. The interior shelf of the opening of the

cap may be aligned flush with the end of the flow control member when

the head i1s assembled so that installation of the attachment screw tends to

keep the cap and the flow control member in place, with respect to the

2
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COVCI.

Additionally, the cover has a detent mechanism positioned on the
plate. The detent mechanism may take the form of a ball-and-spring
detent. The plate may have a plurality of indentations and/or ridges (not
shown) aligned with the extension tubes so that the ball is able to slide
toward the plate when each extension tube is aligned with the outlet
aperture. Hence, the detent mechanism resists rotation of the flow control
member that moves any of the extension tubes out of alignment with the

outlet aperture.

Moreover, the cover and the flow control member may be assembled
together via an attachment screw. After the remaining components of the
sprinkler have been assembled, the deflector flow control member may be
rotatably coupled to the cap via the attachment screw. The flow control
member and the cap are attached to the cover by an attachment screw.

The cap is held in place also by the attachment screw. In summary, the

attachment screw holds the cap, the follow control member and the cover

together. The flow control member is rotatable about the generally

vertical axis to align any of the tubular extensions with the outlet aperture,
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SUMMARY OF THE INVENTION

Therefore it is a primary object of the present invention to provide an
above ground sprinkler that is assembled simply and rapidly without
attachment screws. Moreover, the above ground sprinkler of the present
invention includes a control member that rotates to allow a nozzle aligned

with a horizontal channel.

In order to achieve the above object, an above ground sprinkler of the
present invention includes a main body with a housing, a channel
controller, an adjustment part, a locking plate, a first cover and a second
cover. A driving member for control of rotating and spray directions 1s
mounted in the housing. The driving member includes a transmission gear
set driven by water pressure in direction of water flow. Thereby the

sprinkler is further driven to rotate by the transmission gear set.

The channel controller is disposed on an upper part of the housing
and including a base, a shaft sleeve, a plurality of flow tubes, and a

plurality of nozzles. The shaft sleeve is arranged at the center of the base

4
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while the flow tubes are formed by radial extension of the shaft sleeve
disposed around the base. The nozzle is set on an outlet end of each flow
tube around the base. The plurality of nozzles has different spray pattern.

The adjustment part is fitted around a lower part of the base.

A tube 1s projecting from a center on top of the housing. The tube
includes a channel whose top is closed. The channel is vertical and bent
to form a horizontal channel. The tube 1s extended upward to form two
plates while a retaining groove is formed between the two plates. A rib is
disposed on an outer side of each plate. The tube is aligned and mounted
into the shaft sleeve of the channel controller and the plates are extended

and projecting from the shaft sleeve.

The locking plate includes a rectangular window that is fitted over a

column part of the first cover,

The {irst cover includes the column part with an insertion part while

the second cover includes a tongue part. Locking parts are disposed on

the insertion part. The insertion part 1s fitted over the plates while the ribs

of the plates are locked with and stopped by the locking parts. When the

3
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second cover 1s covered over the first cover, the tongue part is mounted
and locked into the retaining groove so that the two plates are leaning

against and locked by the locking parts tightly, unable to be released.

The adjustment part is set between the housing and the base,
enclosed and connected to the base. The adjustment part allows users to
hold conveniently and rotate the adjustment part. Thus the base is also

rotated and the flow tube selected is aligned with the horizontal channel.

No attachment screw 1s required for assembly of the channel
controller with the first cover. The assembly i1s more convenient and rapid
by the ribs and the locking parts locked with each other. The tongue part

1s used to strengthen tightness of the assembily.

There are at least six nozzles of the channel controller. Each nozzle

has at least one hole with different shapes so that the nozzle has different

spray pattern.

BRIEF DESCRIPTION OF THE DRAWINGS
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The structure and the technical means adopted by the present
invention to achieve the above and other objects can be best understood
by referring to the following detailed description of the preferred
embodiments and the accompanying drawings, wherein:

Fig. 1 1s a partial explosive view of an embodiment according to the
present invention;

Fig. 2 1s a schematic drawing showing a first cover and a second cover
viewed at another angle of an embodiment according to the present
invention;

Fig. 3 1s a partial side view of an exploded embodiment according to thé
present invention;

Fig. 4 1s a sectional view of an embodiment according to the present
invention;

Fig. 5 1s another sectional view of an embodiment according to the
present invention;

Fig. 6 is an assembled view of an embodiment according to the present
invention;

Fig. 7 1s a sectional view of another embodiment according to the present

1nvention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Refer from Fig. 1, Fig. 4 ahd Fig. 5, an above ground sprinkler of the

present invention includes a mina body 1, an adjustment part 2, a channel

5 controller 3, a locking plate 5, a first cover 6 and a second cover 7. The
main body 1 consists of a connection head 11, a first receiving part 12, a

first adjustment ring 13, a second adjustment ring 14, a bearing portion 15,

~ a second receiving part 16, a third receiving part 17, a driving member 18
and a housing 19. The connection head 11 is disposed on a lower end of

10  the first receiving part 12 while a lower end of the bearing 15 is mounted
into an axtal hole of the first receiving part 12 and an upper end of the
bearing part 135 1s fitted into an axial hole of the second receiving part 16.

A plurality of blades 151 1s arranged circularly at a top end of the bearing

15 to form a flow channel. A central shaft on top of the blades 151 1s

15 against a bottom_end of the third receiving part 17. The first receiving
part 12 and the third receiving part 17 are closely connected to each other

to form a rotator A with a receiving space Al. The driving member 18 1s
mounted in the receiving space Al. A top end of the third receiving part

17 1s firmly secured to a leaning part 191 of the housing 19. As to the first

20 adjustment ring 13 and the second adjustment ring 14, they are fitted over

8
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the first receiving part 12 in turn.

Reter to Fig. 1, Fig. 3 and Fig. 5, a tube 4 is projecting from and
integrated with a center on top of the housing 19. The tube 4 includes a
channel 11b, a retaining groove 42, and a groove 43. The top of the
channel 11b is closed. The channel 11b is extended to form a horizontal

channel 11c with an outlet 11¢1. A seal ring 11¢2 1s disposed on the outlet
11cl. Two plates 42a, 42b are formed by the tube 4 extended upward and
a retaining groove 42 1s formed between the two plates 42a, 42b. A rib
42a1/42b1 1s disposed on an outer side of each plate 42a/42b. The groove
43 is radially arranged at the tube 4. A spring 431 and a lock pin 432 are
mounted into the groove 43 in turn. The spring 431 elastically pushes
against the rear end of the lock pin 43-2 so that a front end of the lock pin

432 1s extended from the groove 43.

Refer to Fig. 1 and Fig. 5, the channel controller 3 is composed of a
base 3a, a shaft sleeve 3al, a plurality of flow tubes 31, a plurality of
nozzles 32, and a plurality of stopping parts 33,. The shaft sleeve 3al 1s

arranged at the center of the base 3a while the flow tubes 31 are disposed

radially around the base 3a and formed by extension of the shait sleeve

9
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3al. The nozzle 32 is set on a water outlet at the rear end of each tlow
tube 31. Each of nozzles 32 has different spray pattern. The stopping parts
33 are disposed around the top end of the wall of the shatt sleeve 3al and

corresponding to the flow tubes 31.

The housing 19 is fitted over the second adjustment ring 14 while
the adjustment part 2 is set on a top end of the housing 19, enclosed and
connected to the lower part of the base 3a. The tube 4 is aligned and
mounted into the shaft sleeve 3a of the channel controller 3 and the plates

42a, 42b are extended and projecting from the shaft sleeve 3a.

Refer to Fig. 1, Fig. 2 and Fig. 4, the first cover 6 is s disc with a
concave part 6a on a center of a top side thereof. The concave part 6a 1s
disposed with a column part 62, two indentations 63a, 63b, a mounting

slot 64 and two pairs of slots 64a, 64b. The mounting slot 64 1s a long slot

arranged at a middle part of the first cover 6 while the column part 62 is
disposed on the center of the mounting slot 64. The column part 62

includes an insertion part 621 penetrating the first cover 6. Two locking
parts 62a, 62b are projecting from the wall surface of the nsertion part

621. The insertion part 621 is fitted over the plates 42a, 42b while the ribs

10
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42al, 42b1 of the plates 42a, 42b are locked with and stopped by the
chking parts 62a, 62b. The slots 64a, 64b are vertically arranged at two
inner sides of the mounting slot 64 respectively while the indentations
63a, 63b are disposed outside the slots 64a, 64b respectively and
penetrating the first cover 6. The second cover 7 is a flat cap whose shape
matches the shape of the concave part 6a of the first cover 6. The second
cover 7 includes two hook parts 72a, 72b and a tongue part 73. The two
hook parts 72a, 72b are set on the circumference of the second cover 7
symmetrically and the tongue part 73 is disposed on a middle part of the
bottom surface of the second cover 7. The width of the tongue part 73 1s a

bit larger than the width of the retaining groove 42 of the tube 4.

A locking plate 5 includes a flat piece 51, a push part 52, a window
53, a stopping part 54 and teeth parts 55. The push part 52 is extended

from one end of the locking plate 5 and projecting upward while the

stopping part 54 is formed by extension of the push part 52. The flat piece
51 is rectangular and having the window 53 thereof. The rectangular
window 53 is fitted over the column part 62 of the first cover 6 and
sliding horizontally along the column part 62. The teeth parts 35 are

located on two outer sides of the flat piece 51 and are able to be locked a

11
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bit into the slots 64a, 64b.

Refer to Fig. 1 and Fig. 3, the tongue part 73 is pressed and mounted

into the retaining groove 42 so that the two plates 42a, 42b are leaning

5 agamnst and locked by the locking parts 62a, 62b when the second cover 7
1s covered over the concave part 6a of the first cover 6-. At the same time,

the hook parts 72a, 72b are aligned and locked with bottom edges 63al,
63blof the indentations 63a, 63b to be posttioned. Due to the tongue part

73 closely mounted into the retaining groove 42, the plates 42a, 42b are

10 tightly locked by the locking parts 62a, 62b, unable to be released, as

shown in Fig. 6.

The channel controller 3 further includes the base 3a that works

together with the adjustment part 2. The adjustment part 2 allows users to
15 hold conveniently for rotating the channel controller 3. Thus the base 3a

1s used for controlling the nozzle 32 to align with the horizontal channel

11c. The base 3a is positioned by the lock pin 432 leaning against the

stopping 33 sclected.

20 Refer to Fig. 7, another embodiment showing a positioning structure

12
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of the adjustment part 2 is revealed. The adjustment part 2 is tightly
connected to a lower part 3b of the base 3a. A plurality of concave parts
3bl 1s disposed around an inner wall of the fower part 3b of the base 3a at
Intervals. A lbwer part of the tube 4 1s extended to form a seat 4a, located
over the housing 19. A groove 43 is radially arranged at the seat 4a. A
spring 431 and a lock pin 432 are mounted into the groove 43 in turn. A
front end of the lock pin 432 is extended from the groove 43 because the
spring 431 elastically pushes against the rear end of the lock pin 432. The
lock pin 432 is aligned with and positioned by the concave part 3b1l while

the adjustment part 2 is rotated.

The channel controller 3 further provides a functionality of watering
angle adjustment. When the push part 52 of the locking plate 5 is pulled
outward and the stopping part 54 is extended, the teeth parts 55 are

locked a bit into the slots 64a, 64b for positioning. The projecting

stopping part 54 forms a flange of the nozzle 32 and the angle of watering
sprayed from the nozzle 32 is lowered. Thereby the water flow is stopped
by the stopping part 54 to be sprayed at a lower an\gle. On the other hand,
once the stopping part 54 1s turned back by manually oper‘ation of the

locking plate 5 that pushes the push part 52 inward, the watering from the

13
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nozzle 32 will not be stopped or obstructed, being sprayed at the original

angle.

Refer to Fig. 4 and Fig. 5, the driving member 18 is mounted in the

5 main body 1 and having a transmission gear set 181, a valve set 172 and
an impeller 20. The transmission gear set 181 is formed by a plurality of
gears and an output gear. The plurality of gears is connected by a main
shaft so that they are driven by one each other and then the output gear 1s
driven to rotate. A support shaft 182 is disposed on a center on top end of

10 the third receiving part 17. The impeller 20 1s connected to the support
shaft 182 and the valve set 172 is arranged at one side of the third
receiving part 17 while the transmission gear set 181 is disposed on the
other side of the third receiving part 17, opposite to the side with the
valve set 172. The third receiving part 17 is extended and connected to

15  the first receiving part 12. The driving member 18 can also be in other
structure formed by techniques available now. The transmission gear set

181 as well as the housing 19 are driven to rotate by water pressure 1n the

direction of water flow.

20 In addition, the first adjustment ring 13 and the second adjustment

14
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ring 14 are fitted over the first receiving part 12 in turn and are able to be
rotated manually. Thereby the valve set 172 is opened for adjustment of
direction of water flow entering the receiving space Al. The rotating
direction of the rotator A is further switched to clockwise direction or
counterclockwise direction. The rotating direction of the housing 19 is
synchronously driven to change. Thereby the sprinkler can rotate

clockwise or counterclockwise.

The water flow is passed through the connection head 11, and
entered the bearing part 15. Then the flow is travelling through the flow
channel of the bearing part 15 into the receiving space Al to drive the
driving member 18. In the driving member 18, the transmission gear set
181 18 rotated due to water pressure of the water flow. Then the water
flow 1s through a central outlet of the impeller 20, the channel 11b, and

entered the horizontal channel 11c. By rotating the adjustment part 2, an

inlet 31a of the selected flow tube 31 is aligned with an output 11c1 of the
horizontal channel 11c so that the water flow is sprayed out through the
nozzle 32. The above ground sprinkler of the present invention can be

applied to 1rrigation and having assembly tlexibility. Moreover, the above

ground sprinkler 1s easy to use and durable.

15
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In summary, the above ground sprinkler has following features:

1. No attachment screw is required for assembly of the channel
controller 3 with the first cover 6. The assembly of the channel controller
3 with the first cover 6 1s more convenient and rapid by the ribs 42al,
42b1 and the locking parts 62a, 62b locked with each other. The tongue
part 73 1s used to strengthen tightness of the assembly.

2. The tube 4 of the housing 19 provides the channel 11b and works

as the shaft at the same time.

Additional advantages and modifications will readily occur to those
skilled in the art. Therefore, the invention in its broader aspects 1s not
limited to the specific details, and representative devices shown and
described herein. Accordingly, various modifications may be made

without departing from the spirit or scope of the general inventive

concept as defined by the appended claims and their equivalents.

16



Claims

What is claimed 1s:

1. An above ground sprinkler comprising: a housing able to be driven to rotate, a
connection head disposed on a lower end of the housing as a coupled inlet of a
water source, a first receiving part connected to the connection head, a
bearing arranged over the first receiving part, a second receiving part set over
the bearing, a third receiving part tightly fitted to the second receiving part to
form a rotator with a receiving space, a driving member mounted in the
rece1ving space of the rotator, a first adjustment ring and a second adjustment
ring fitted over the first receiving part in turn;
whereln a tube 1s projecting from and integrated with a center on top of the
housing; the tube includes a channel and a top of the channel is closed; the
channel is extended to form a horizontal channel; two plates are formed by the
tube extended upward and a retaining groove is formed between the two
plates;. a r1b 1s disposed on an outer side of each of the plates;
wherein the above ground sprinkler further includes an adjustment part, a
locking plate, a first cover, a second cover, and a channel controller disposed

on an upper part of the housing; wherein the channel controller includes a

base, a shaft sleeve, a plurality of flow tubes, and a plurality of nozzles;

17
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wherein the shaft sleeve is projecting from a center of the base while the flow
tubes are disposed radially around the base and formed by extension of the
shaft sleeve; each nozzle is set at the rear end of each flow tube and each
nozzle has a different spray pattern; the adjustment part is fitted around a
lower part of the base;
wherein the first cover is a disc with a concave part on a center of a top side
thereof and the concave part is disposed with a column part, two indentations,
a mounting slot and two pairs of slots; the mounting slot is a long slot set on a
‘middle part of the first cover while the column part is disposed on a center of
the mounting slot; the column part includes an insertion part penetrating the
first cover and locking parts are projecting from the insertion part; the slots
are vertically arranged at two inner sides of the mounting slot respectively
while the indentations are disposed outside the slots respectively and

penetrating the first cover; wherein the second cover is a flat cap whose shape

matches a shape of the concave part of the first cover; the second cover
iIncludes two hook parts symmetrically set on a circumference thereof and a

tongue part at a middle part of a bottom surface thereof: wherein a width of
the tongue part is a bit larger than a width of the retaining groove; wherein the

tube is aligned and mounted into the shaft sleeve of the channel controller

18
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while the plates of the tube are projecting from the shaft sleeve and the ribs of
the plates are locked with the locking parts;

wherein the locking plate includes a flat piece, a push part extended from one
end thereot and projecting upward, a stopping part formed by extension of the
push part and a rectangular window fitted over the column part of the first
cover and sliding horizontally along the column part; wherein the tongue part
1s pressed into the retaining groove when the second cover is covered over the
concave part of the first cover so that the two plates are leaning against and
locked by the locking parts; wherein the hook parts are simultaneously
aligned and locked with bottom edges of the indentations to be positioned;
wherein the plates are tightly locked by the locking parts due to the tongue
part closely mounted info the retaining groove;

wherein the channel controller is rotated by rotation of the adjustment part
that allows users to hold conveniently; wherein the nozzle around the base is
aligned with the horizontal channel under control of the base of the channel
controller.

The above ground sprinkler as claimed in claim 1, wherein teeth parts are
disposed on two outer sides of the flat piece of the locking plate and are able

to be locked into the slots for positioning.

19
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The above ground sprinkler as claimed in claim 1, wherein the locking plate is
used to adjust spray angle of watering; when the push part is pulled outward
and the stopping part is extended, the stopping part forms a flange of the
nozzle and an angle of the watering sprayed from the nozzle is lowered; the
watering is stopped by the stopping part to be sprayed at a lower angle.

4.  An above ground sprinkler comprising:

a housing having a driving member mounted therein; wherein the driving
member 1s for control of rotating and spray directions and having
transmission gears for driving; wherein a tube is projecting from and
integrated with a center on top of the housing; the tube includes a channel and
a top of the channel is closed; the channel is extended to form a horizontal
channel; wherein two plates are formed by the tube extended upward and a
retaining groove is formed between the two plates; a rib is disposed on an
outer side of each of the plates;

a channel controller disposed on an upper part of the housing and having a
base, a shaft sleeve, a plurality of flow tubes, and a plurality of nozzles;
wherein the shaft sleeve is arranged at a center of the base while the flow

tubes are formed by radial extension of the shaft sleeve and disposed around

the base; each nozzle is set on an outlet of each flow tube around the base and

20
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each nozzle has a different spray pattern; the tube is aligned with and mounted
into the shaft sleeve of the channel controller and the plates of the tube are
extended and projecting from the shaft sleeve;

an adjustment part fitted around a lower part of the base;

a first cover that includes a column part disposed with an insertion part and
locking parts arranged at the insertion part;

a second cover having a tongue part; and

a locking plate that includes a window fitted over the column part of the first
cover;

wherein the insertion part is fitted over the plates while the ribs of the plates
are locked with and stopped by the locking parts; wherein the tongue part is
mounted and locked into the retaining groove when the second cover is
covered over the first cover; thus the two plates are leaning against and locked
by the locking parts tightly, unable to be released:;

wherein the base is rotated so that the flow tube selected is aligned with the
horizontal channel while the adjustment part is rotated.

An above ground sprinkler comprising:

a housing with a tube projecting from and integrated with a center on top

thereof; wherein the tube includes a channel and a top of the channel is

21
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closed; the channel is extended to form a horizontal channel; two plates are
formed by the tube extended upward and a retaining groove is formed
between the two plates; a rib is disposed on an outer side of each of the plates;
a channel controller disposed on an upper part of the housing and having a
base, a shaft sleeve, a plurality of flow tubes, and a plurality of nozzles;
wherein the shaft sleeve is arranged at a center of the base while the flow
tubes are formed by radial extension of the shaft sleeve and disposed around
the base; each nozzle is set on an outlet of each flow tube around the base and
each nozzle has a different spray pattern; the tube is aligned with and mounted
into the shaft sleeve of the channel controller and the plates of the tube are
extended and projecting from the shaft sleeve;

an adjustment part fitted around a lower part of the base;

a first cover that includes a column part disposed with an insertion part and
locking parts arranged at the insertion part;

a second cover having a tongue part; and

a locking plate that includes a window fitted over the column part of the first
cover;

wherein the insertion part is fitted over the plates while the ribs of the plates

are locked with and stopped by the locking parts; wherein the tongue part is
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mounted and locked into the retaining groove when the second cover is
covered over the first cover so that the two plates are leaning against and
locked by the locking parts tightly, unable to be released,;

wherein the base is rotated so that the flow tube selected is aligned with the
horizontal channel while the adjustment part is rotated.

6. The above ground sprinkler as claimed in claim 1, wherein a groove is
radially arranged at the tube while a spring and a lock pin are mounted into
the groove in turn; the spring elastically pushes against a rear end of the lock
pin so that a front end of the lock pin is extended from the groove.

7. The ébove ground sprinkler as claimed in claim 1, wherein a plurality of
concave parts is disposed around an inner wall of a lower part of the base at
intervals; a lower part of the tube is extended to form a seat, located over the
housing; a groove is radially arranged at the seat while a spring and a lock pin

are mounted into the groove in turn; a front end of the lock pin is extended

from the groove because the spring elastically pushes against a rear end of the

lock pin; the lock pin is alighed with and positioned by the concave part while

the adjustment part is rotated.

23
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