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ROTARY SPRINKLER WITH RISER AND
ADJUSTMENT MECHANISM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue,

This is a reissue application Ser. No. 07/403, 738 filed on
Sep. 6, 1989 now U.S. Par. No. 5,086,977, issued Feb. 11,
1992,

This 1s a division of application Ser. No. 037,704, filed
Apr. 13, 1987 now U.S. Pat. No. 4,867,378, issued Sept.
19, 1989.

TECHNICAL FIELD

This invention relates to sprinklers where water pres-
sure causes the sprinkler to rotate in order to provide
water precipitation over a desired area.

BACKGROUND ART

Rotatable sprinklers have been known in the prior art
for use in irrigation. Patents setting forth a background
for this invention are: U.S. Pat. Nos. 3,107,056;
3,713,584; 3,724,757; 3,854,664; 4,272,024; 4,353,507;
and 4,568,024,

DISCLOSURE OF INVENTION

An object of this invention is to provide a sprinkler
riser assembly having a long, thin-walled, seal member
which is flexible, permitting better tolerance to dirt
particles and providing enhanced sealing with operating
pressure.

Another object of the invention is to provide a dou-
ble-walled seal connected at the top, forming a cylindri-

cal seat for the retraction spring. The long inner wall of

the seal surrounding the riser assembly has sealing
contact rings therearound which are pressed against the
riser assembly duning pressurization of the sprinkler
when the riser assembly is being forced up out of the
sprinkler cylindrical housing. In this construction, the
sealing pressure between the seal and the riser assembly
is increased by the pressure on the seal by the water
pressure entering the sprinkler, just when minimum
leakage 15 desired; and this pressure 1s removed when
only the spring retraction force is available to retract
the riser assembly into the sprinkler cylindrical housing.

A further object of this invention is to provide a
nozzle sprinkler having a rotatable nozzle housing in-
cluding a nozzle, with a deflector means within said
housing for programmably moving in or out of the flow
directed from said nozzle during operation.

Another object of the invention is to provide a riser
member on which a nozzle housing including a nozzle is
located, a deflector being pivotally mounted to said
nozzle housing and having a cam follower for moving
said deflector, said cam follower being moved into flow
from the nozzle by a cam member formed on the top of
said riser member.

Another object of the invention is to provide a rotat-
ing nozzle sprinkler having primary and secondary dual
flow passages therethrough connected, respectively, to
a primary nozzle and secondary nozzle, said secondary
flow passage having a first fixed annular opening
aligned with a rotating second annular opening direct-
ing water flow to the secondary nozzle; an annular
secondary flow inlet insert having arcuate inlet ports 1s
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placed in said first fixed annular opening and a second-
ary flow control plate having arcuate valving openings
is placed over said rotating second annular opening.
Sealing means are provided between said secondary
flow inlet insert and flow control plate. The arcuate
inlet ports and arcuate valving openings can be prese-
lected to obtain a desired flow pattern from the second-
ary nozzle.

A further object of the invention is to provide a pop-
up rotating nozzle sprinkler with two nozzle water
passageways therethrough, one passageway bypasses a
turbine drive system for the rotating nozzle sprinkler to
provide full water source pressure to at least one of the
nozzles for maximum range, the second passageway
passes through the turbine drive system to rotate the
nozzle sprinkler and to provide water at a reduced
pressure to the other of the nozzles for a shorter range.

Another object of the invention is to provide the
outer housing of a nozzle sprinkler with a lug that al-
lows lock wiring of the housing to a water supply pipe
to prevent rotation thereof which (1) provides for easy
turning of the riser member i1n said housing for direc-
tionally positioning the nozzle; (2) provides for easily
removing or replacing the cover on the housing with-
out the need of holding the housing; and (3) provides a
deterrent to unauthorized removal, including theft.

A further object of this invention is to provide a
rotatable nozzle housing having a cylindrical nozzle
positioned in a cylindrical bore for rotation, said nozzle
exit opening being located on a center line of said cylin-
drical nozzle while the outlet passageway of the nozzle
has an axis which is at an angle to the axis of the cylin-
drical nozzle; rotation of said nozzle will angularly
change the water stream leaving the nozzle to elevate or
lower the stream to attain desired water pattern results.
This movement maintains the same relationship of the
nozzle exit opening with a fixed position of a deflector.

Another object of this invention is to provide a rotat-
able nozzle housing having a cylindrical nozzle posi-
tioned in a cylindrical bore, said nozzle having two flow
passageways therethrough, a center conventional noz-
zle flow passage and a staggered nozzle flow passage
where water flow is directed through large angle turns,
said flow being blocked and forced to turn and impact
on 2 surface and then turn and exit out the nozzle. This
configuration provides turbulence for short range
stream breakup and coverage even with larger passage
sizes used to obtain insensitivity to dirt. This configura-
tion is simple for easy manufacture, as a single molded
part can be created by only straight pull cores.

A further object of this invention i1s to provide a
sealing device for sealing a shaft extending between a
first housing containing a pressurized lubricant and a
second housing containing pressurized water; said first
housing including a gear driving means while said sec-
ond housing is fixed to said output shaft and has a nozzle
therein. ~

Another object of the present invention is to provide
a rotating nozzle sprinkler having a water driven gear
box containing lubricant vented through the bottom of
the gear box to water under pressure flowing past the
gear box through the sprinkler; the vent has a cylindri-
cal bore in the gear box extending downwardly while
the lower gear box cover has an annular member ex-
tending upwardly and placed in said bore, the vent
between the lubricant and water is an extended passage
between the gear box cylindrical bore and gear box
cover annular member, a passage extender, and a felt



Re. 35,037

3

plug. The high point of the vent has an expanded vol-
ume to allow any lubricant getting into the high point
area to float and coalesce on the more dense water.

Another object of the invention is to provide a cover
and riser assembly removal and replacing tool for a
water sprinkler, said tool having a handle to permit one
to remove or replace the cover and niser assembly in a
standing position. This is one advantage of having the
housing of the sprinkler fixed against rotation, and hav-
ing a quick connect-disconnect connection between the
cover and housing.

A further object of the invention is to provide a cover
and riser assembly removal and replacing tool for a
water sprinkler having a cylindrical member with a
recess to fit over the top of the cover and riser assembly
with openings to receive equally spaced ear members
on the cover, said tool having a lifting pin to engage an
opening in each ear member as the tool 1s rotated to
unlock the cover.

A further object of the invention is to provide a slip
connection in the drive mechanism of the sprinkler to
prevent damage by forced rotation of the sprinkler.

Another object of the invention is to provide a device
which will allow the pop-up riser member to be turned
within the housing of a sprinkler to properly set the
nozzle with a ground reference.

A further object of the invention i1s to provide a cam
locking cover that extends down into the cylindrical
housing so that the cylindrical housing can be gripped if
necessary to hold while the cover is removed or re-
placed. This is advantageous if the cylindrical housing 1s
not lock wired against rotation.

Another object of the invention is to provide a sprin-
kler having a direct reading adjustable arc gear drive
with an easily removable and replaceable cover and
riser assembly having the sprinkler gear dnve and a
filter assembly therein, with said riser assembly being
easily movable to a ground reference after replacement.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of the sprinkler shown 1n its
retracted position with the housing fixed against rotat-
ing to the water supply pipe;

FIG. 2 is a top view of the sprinkler showing the
cover and axially movable center nozzle housing assem-
bly;

FIG. 3 is a fragmentary longitudinal sectional view of
the sprinkler in its extended position taken on the line
3—3 of FIG. 2 with portions of the top of the nozzle
housing shown in full; the cover and associated cylin-
drical housing are shown on the line 3A—3A of FIG. 2
to set forth the cooperation of the cover locking screw
and top of the cylindrical housing; the turbine housing
and inlet nozzle means is shown projecting out of the
longitudinal section as shown by the line 2—2 of FI1G. 4
and the adjustable cam member is set to cam the cam
follower to vary the position of the deflector in the flow
of water exiting from the nozzle;

FIG. 4 is a sectional view of the turbine housing and
inlet nozzle means taken on the line 4—4 of FIG. 3
showing the two nozzles and with the turbine wheel
nose cone removed; |

FIG. 5 is a side view of the nozzle plate with the
spring fingers in their formed position;

FIG. 6 is a fragmentary, longitudinal sectional view
of the sprinkler nozzle housing assembly and top of the
riser member of FIG. 2 showing the adjustable cam
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member in its down position with the deflector out of
the flow of water exiting from the nozzle;

FIG. 7 is a view taken on the line 7—7 of FIG. 6 with
the nozzle removed to give an unobstructed view of the
nozzle stream deflector device;

FIG. 8 is a view taken on the line 8—8 of FIG. 2
showing the adjustable cam member of the sprinkler n
the annular groove in the top of the riser member;

FIG. 9 is a view of an adjustable cam member of the
sprinkler removed from the annular groove of the nser
and preset in a curved position to achieve a desired
coverage pattern around the sprinkler;

FIG. 10 is a fragmentary longitudinal view of the
sprinkler nozzle housing assembly and top of the riser
member partly in section showing a modified nozzle
and modified manually actuated nozzle stream deflec-
tor;

FIG. 11 is a longitudinal view of the sprninkler nozzle
housing assembly taken from the left of FIG. 10;

FIG. 12 is a top view of the sprinkler cover and riser
assembly removal tool;

FIG. 13 is a longitudinal cross-sectional view taken
on the line 13—13 of FIG. 12 showing the sprnnkler
cover and riser assembly removal tool and associated
sprinkler;

FIG. 14 is a fragmentary bottom view of a portion of
the sprinkler cover and riser assembly removal tool
showing a cover engaging and lifting rod;

FIG. 15 is a sectional view of the sprinkler cover and
riser assembly removal tool taken on the line 15—15 of
FIG. 14;

FIG. 16 is a longitudinal sectional view of a modified
sprinkler having dual flow in its retracted position taken
on the line 16—16 of FIG. 17 with portions of the top of
the nozzle housing shown in full; the cover and associ-
ated cylindrical housing are shown on the lne
16A—16A of FIG. 17 to set forth the cooperation of the
cover locking screw and top of the cylindrical housing;
details of secondary flow valving are shown; and pn-
mary flow and drive mechanism is shown in phantom
except for gear box venting;

FIG. 17 is a top view of the modified sprinkler of
FIG. 16 showing the cover and axially movable center
nozzle housing assembly with the primary and second-
ary nozzles shown by dotted lines in their cylindncal
bores in the solid top and upper area of the nozzle hous-
ing along with the openings in the secondary flow con-
trol plate;

FIG. 18 is a top view of a secondary flow control
plate;

FIG. 19 is a view taken on the line 19—19 of FIG. 18;

FIG. 20 is a top view of the annular secondary flow
inlet insert;

FIG. 21 is a view taken on the line 21—21 of FIG. 20;

FIG. 22 is a view taken on the line 22—22 of FI1G. 20;

FIG. 23 is a fragmentary view partially in section of
a non-pop-up sprinkler with anti-vandal locking wire
and adjustable rotatable housing;

FIG. 24 is a top view of a secondary flow control
plate having specific arcuate valving openings to COOp-
erate with specific arcuate inlet ports (shown by the
dashed lines) to provide extended coverage in two di-
rections as shown in FIG. 26;

FIG. 25 is a conventional in-line sprinkler pattern
layout with single flow sprinklers having centers at
55% of the sprinkler’s coverage diameter; and

FIG. 26 is an in-line sprinkler pattern layout using
programmed dual-flow sprinklers as shown in FIG. 16,
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each having a secondary flow control as shown in FIG.
24.

FIG. 27 is an elevational view in section of a trans-
mission device showing the input drive shaft and output
cap, the reversing gear cage and reversing toggle being
positioned as shown in FIG. 34, with the reversing gear
cage spring means shown in full where it engages the
base member:

FIG. 28 1s a top view of the transmission device of
FIG. 27 showing the output cap and oscillating angle
selector;

FIG. 29 is a transverse sectional view of the transmis-
sion device taken along a plane represented by the line
A—A of FIG. 27 showing the reversing gear cage and
reversing toggle, each biased clockwise to one side with
a driving gear of the reversing gear cage engaging the
ring gear on the output member for counter-clockwise
drive;

FIG. 30 is a transverse sectional view of the transmis-
sion device taken along a plane represented by the line
A—A of FIG. 27 showing the reversing toggle forced
counter-clockwise to a position where the reversing
toggle has just passed over a center line reversing the
biasing forces on said reversing toggle;

F1G. 31 is a transverse sectional view of the transmis-
sion device taken along a plane represented by the line
A—A of FIG. 27 showing the reversing gear cage and
reversing toggle, each biased counter-clockwise to the
other side with an opposite driving gear of the reversing
gear cage engaging the ring gear on the output member
for clockwise drive:;

FIG. 32 1s a transverse sectional view of the transmis-
sion device taken along the line 32—32 of FIG. 27
showing the overcenter spring means for the reversing
gear cage;

FIG. 33 1s a view of the angular positioning member
after its legs have become disengaged from grooves
located 1n the cooperating cylindrical member;

FIG. 34 i1s a transverse sectional view of the transmis-
sion device taken along the line 34—34 of FIG. 27 with
the seal removed between the cooperating cylindrical
member and output member, the position of the revers-
ing gear cage and reversing toggle being the same as
shown 1n FIG. 27 and FIG. 30;

FIG. 35 is a fragmentary view of the right side of
FI1G. 29, with the toggle device removed and a portion
of the ring gear broken away, to show the relation of
the actuating post and downwardly projecting member
of the reversing gear cage and gear cage overcenter
spring means; and

FIG. 36 is an enlarged view of the center part of FIG.
34, along with the angular adjustable radial projection,
showing the connecting serrations.

FIG. 37 1s a side view of the sprinkler shown in its
operating position.

BEST MODE FOR CARRYING OUT THE
INVENTION

Referring to FIG. 3 of the drawings, a pop-up sprin-
kler 1 1s shown having a cylindncal housing 2 with a
cover 4 on top thereof. An internally threaded inlet 6 is
located at the center of the bottom thereof. Cover 4 1s
connected to the top of the cylindrical housing 2 and
has an opening 8 at the center thereof for receiving an
axially movable nozzle housing assembly 108 and riser
member 16, and a fixed resilient cylindrical sealing
member 11; said opening 8 leaving an annular flange
portion 24 of cover 4 projecting inwardly over the
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cylindrical housing 2; said nser member 16 has an annu-
lar flange 25 at its bottom end projecting outwardly
towards the wall of the cylindrical housing 2, in line
with said annular portion 24. A riser member retraction
spring 30 is located between said annular flange portion
24 and annular flange 25, in a manner to be hereinafter
described.

In FIG. 3, the cover 4 is shown connected to the top
of the cylindrical housing 2 by a quick connect-discon-
nect device which consists of three radial lugs 10
equally spaced around the upper part of an enlarged
inner circumference 3 at the top of the cylindrical hous-
ing 2. This enlarged inner circumference 3 forms an
upwardly facing annular surface S with the inner sur-
face of the cylindrical housing 2. The cover 4 has a
downwardly extending flange 12 with three outwardly
extending lugs 14; each lug 14 1s sized to pass between
each pair of adjacent lugs 10. Downwardly facing sur-
faces A of the lugs 10 and upwardly facing surfaces B of
the outwardly extending lugs 14 engage each other
when the cover 4 1s placed on the cylindrical housing 2
and rotated to attach the cover 4. The surfaces A and B
are tapered so that during relative locking movement,
the lower end surface 7 of the downwardly extending
flange 12 of top cover 4 1s moved towards the upwardly
facing annular surface 5 of the cylindrical housing 2 to
provide a sealing engagement with the flange seal por-
tion 9 of resilient cylindrical sealing member 11 that is
between the end surface 7 of the downwardly extending
flange 12 of top cover 4 and the top of the upwardly
facing annular surface 5 of cylindncal housing 2.

The cylindrical housing 2 encloses a riser assembly 22
including the riser member 16 which provides the “pop-
up’” action of the sprinkler 1. The riser member 16 is
slidably mounted with respect to the cyhndrical hous-
ing 2 so that it moves between the down position shown
in FIG. 1 and up position where the riser member 16
extends through the resilient sealing cylindrical member
11 around the opening 8 in the cover 4 as shown in FIG.
3.

To prevent unauthorized removal, including theft, of
a cylindrical housing 2 from a ground location, a lock-
ing lug 113 having an opening 1s provided at the bottom
thereof, so that the cylindrical housing 2 can be lock
wired by a wire 114 to water pipe 117 leading to the
opening 6. To prevent a similar removal of the sprinkler
riser assembly 221, cover 4 and fixed resilient cylindri-
cal sealing member 11, from the cylindrical housing 2, a
threaded locking pin 112 is provided in the cover 4 for
projecting down into the enlarged inner circumference
3 to block removal of the cover 4 by blocking the rota-
tion of the cover 4 by contacting a Iug 10.

Riser assembly 22 is comprised of five (5) main parts
mounted in or on the riser member 16. These parts are:

(1) a turbine housing and inlet nozzle means 100;

(2) a water dnive turbine wheel 102;

(3) a reduction gear drive 104;

(4) a reversing gear drive 106; and

(5) a sprinkler nozzle housing assembly 108 at the top.

The fixed resilient cylindrical sealing member 11 is
formed of resilient sealing matenal, such as rubber,
having a long inner cylindrical portion 13 and a shorter
outer cylindrical portion 15 connected at the top by an
annular portion 17; said long inner cylindrical portion
13 and outer shorter cylindrical portion 15 being
spaced, and said annular portion 17 contoured to re-
ceive the upper end of retraction spring 30.
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Quter shorter cylindrical portion 15 is located against
the inner side of downwardly extending flange 12 of top
cover 4 and has the flange seal portion 9 projecting
outwardly from the bottom thereof for positioning be-
tween the end surface 7 of downwardly extending
flange 12 and annular surface § of cylindrical housing 2.
Flange seal portion 9 has an upwardly extending annu-
lar projection 23 which mates with a mating annular
groove in surface 7 and a downwardly extending annu-
lar projection 31 which mates with a mating annular
groove in surface 5. This downwardly extending annu-
lar projection 31 has tapered sides and is smaller at the
bottom to aid in its fitting into the mating annular
groove in surface 5 during assembly of the cover 4 to
the housing 2.

Long inner cylindrical portion 13 is located adjacent
the outer side of the movable riser assembly 22 and has
sealing contact rings 28 engaging the riser assembly 22.
The upper surface of annular portion 17 engages the
inner surface of annular portion 24, biased by retraction
spring 30. A circular lip portion 18 also extends up-
wardly from the annular portion 17 into opening 8 in
line with the long inner cylindrical portion 13 and ta-
pers inwardly to touch the riser assembly 22. The open-
ing 8 is spaced outwardly a small distance from the
outer surface of circular lip portion 18 to permit small
movements thereof.

The lower end of retraction spring 30 rests in a circu-
lar spring seat in spring retainer ring 40 which 1s placed
against annular flange 25 of riser member 16. It can be
seen that retraction spring 30 biases the riser assembly
22 to its retracted position and acts on fixed resilient
cylindrical sealing member 11. Spring retainer ring 40
has a radial extending projection 41 which rides in a
longitudinal slot 42 along the length of cylindrical hous-
ing 2. This prevents rotation between spring retainer
ring 40 and cylindrical housing 2. Small projections 43
extend downwardly from the bottom surface of the
spring retainer ring 40. Each projection 43 rests in a
mating recess 44 in the top surface of annular flange 235.
These projections 43 and recesses 44 tend to maintain
the spring retainer ring 40 and annular flange 25 at a set
relative position against rotation, and therefore niser
assembly 22 and cylindrical housing 2. This construc-
tion permits one to rotate the riser assembly 22 relative
to the cylindrical housing 2 by forcing the projections
43, in one direction or the other, over the recesses 44 to
properly place the riser assembly for its angular cover-
age. When the riser assembly 22 is forced by water
pressure to its full “up” position, as shown in FIG. 2, the
length of the compressed retraction spring 30 and the
length of the long inner cylindrical portion 13 of sealing
member 11 are designed to have the bottom circular
sealing edge 45 of the long inner cylindrical portion 13
mate and seal with a groove 46 located around the inner
edge of the spring retainer ring 40, next to the spring
seat for retraction spring 30.

Riser member 16 comprises a cylindncal member
open at its lower end inwardly of annular flange 25 and
formed with an inwardly extending annular flange 19 at
its upper end having a center shaft opening 20. The
reversing gear drive 106 is located in the upper cylindn-
cal area of riser assembly 16 with a thrust washer 21
placed against the inner surface of the annular flange 19
and with its hollow cylindrical output shaft member 26
extending through the center shaft opening 20 to the
exterior of the riser member 16 and into the sprinkler
nozzle housing assembly 108.
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The reduction gear drive 104 1s located in the cylin-
drical member of riser assembly 16 with an output shaft
27 (see FIG. 16) connected to the reversing gear dnive
106; the reduction gear drive 104 is positioned in the
cylindrical member by a press fit, also positioning the
reversing gear drive 106. Details of a reversing gear
drive and its operation are shown in U.S. application
Ser. No. 932,470, filed Nov. 18, 1986 of Carl L. C. Kah,
Jr. While a specific construction is referred to, other
known reversing and reduction gear drive devices can
be used. The subject matter of U.S. application Ser. INo.
932,470 is included herein by reference as if it were fully
set forth. Some of the figures of U.S. application Ser.
No. 932,470 appear as FIG. 27 through FIG. 36, and a
description of these figures appears at the end of the
specification.

Turbine wheel 102 is located below said reduction
gear drive 104 and is connected thereto by drive shaft
29. The turbine housing and inlet nozzle means 100 has
a cylindrical housing 32 with an intermediate partition
33 which divides the cylindrical housing into two com-
partments, one enclosing the turbine wheel 102, while
the other provides an inlet to nozzles 34 in the partition
33. The turbine housing and inlet nozzle opening means
100 has a press fit within the lower cylindrical area of
riser member 16 and is located against the bottom of the
reduction gear drive 104.

The partition 33 has two inlet nozzles 34 to direct
water to the turbine wheel 102. Each nozzle is formed
by an angled rectangular passageway 33 extending
through the partition 33. In this construction, two noz-
zles 34 are shown (see FIG. 4) with the flow directed
into the concave section of the blades of the turbine
wheel 102. A nose cone 102A extends from the center
of the turbine wheel 102 to said partition 33 between the
two nozzles 34.

The forward part of the passageway 35 is formed as a
flat ramp with a groove 36 extending from one end to
the other through the partition 33 to provide a mini-
mum flow area. The rearward part of the passageway
has an extended rear surface 37 which extends into the
compartment containing the turbine wheel 102. Said
rear surface 37 is curved and has two sides to prevent
the passageway 35 from directing a partial flow side
ways.

A nozzle plate 38 is formed having two spring fingers
39 for controlling flow through the nozzles 34. The
nozzle plate 38 is sized to fit in the inlet compartment of
the cylindrical housing 32 against partition 33 and be
fixed therein. Each spring finger 39 is pre-formed, by
bending in the direction away from the direction of
operative movement, as shown in FIG. §, to provide a
pre-load when the nozzle plate 38 is put in place with
each spring finger 39 being placed in its passageway 35.
Each spring finger 39 is pre-loaded when the spring
fingers 39 are bent upwardly to be inserted in the noz-
zles 34 where they will rest on the flat ramp and extend
over the grooves 36. |

Bending the spring fingers 39 into operative position
provides a pre-load on these spring fingers 39 so that
they will not move further open until the pressure nec-
essary to operate the turbine has been reached. Yet once
the minimum turbine operating pressure has been
reached (spring finger pre-load), they will open further
with a minimum additional pressure drop. This provides
for a more constant pressure differential across the tur-
bine inlet, resulting in a more constant speed while
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allowing for use of different sizes of sprinkler nozzles
51.

The sprinkler nozzle housing assembly 108 is com-
prised of four (4) main parts. These parts are:

(1) a nozzle housing 50;

(2) a nozzle 51;

(3) a nozzle stream deflector device 32; and

(4) an adjustable oscillating output control 53 for the
reversing gear drive 106.

Nozzle housing 50 1s formed as a cylindrical member
54 having an outer surface approximately the same
diameter as that of riser member 16. The interior of the
housing 50 is formed having a solid top and upper area
55 with a lower annular open area 56 formed around a
downwardly extending center projection 57. The lower
part of the projection 57 is formed cylindrical in shape
and extends just below the bottom edge of the cylindn-
cal member 54, and has a cylindrical opening 58 to
receive the hollow cylindrical output shaft member 26
of the reversing gear drive 106. The annular bottom of
the projection 57 has a sealing bead therearound to seal
with an annular resilient sealing member 39 located 1n
an annular groove in the surface of the inwardly extend-
ing annular flange 19, next to the shaft opening 20 when
the sprinkler nozzle housing assembly 108 is fixed to the
output shaft member 26. The nozzle housing assembly
108 is fixed to the output shaft member 26 by a pin 60.
Other desired fixing means can be used.

The reduction gear drive 104 has a gear box 292 on
the left side as viewed in FIG. 16, and an open area 293
to direct water flow from the water drive turbine wheel
102 to the reversing gear drive 106 where 1t 1s con-
nected to the hollow cylindrical output shaft member
226 for delivery to the primary nozzle 251. During
assembly, the reversing gear drive 106 and gear box 292
are vacuum-filled with lubricant. The gear box 292 has
a cylindrical bore 294 extending downwardly and the
lower gear box cover 295 has an upwardly extending
annular section 296 of a slightly lesser diameter which
allows it to be slid into cylindrical bore 294 to aid in
assembly and also generate a close clearance of capil-
lary size. Irregular, spiraled, or otherwise extended,
passages may be put onto the outside surface of up-
wardly extending annular section 296 of the gear box
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flow with the cylindrical bore 294. The center area of
the upwardly extending annular section 296 may have a
felt fiber plug 297 and a passage extender 298 cemented,
or sonic-welded, 1nto it.

Another feature of the cylindrical bore 294 extending
down 1s that 1t forces recovery of any water entering to
be picked up from the bottom of the gear box 292 inside
where water that may have entered to pressure balance
the gear box should be.

The expansion and contraction of the lubricant will
be accommodated in the extended passages (felt filter
plug 297, passage extender 298 and the outside of annu-
lar section 296) with any water that reaches the inside of
the gear box 292 being the first material to be expelled
during expansion.

Having a high-point area 299 of the extended pas-
sages with an expanded volume zallows any lubricant
that might make its way into the high-point area 299 to
float and coalesce on top of the more dense water
therein. If sufficient volume of lubricant accumulates
there, it will be the material that moves in and out of the
downward leg of the passage. The gears 221 and 291 are
raised above the bottom of the gear box 292 to provide
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a volume for the vent water to accumulate in and be

drawn out of.

Sealing member 39 sees water pressure on its top
surface that leaks down around the interface between
the output shaft member 26 and the cylindnical opening
58. This water pressure opposes the pressure coming up
the shaft of the gear box lubricant around the turning
cylindrical output shaft member 226. The gear box
lubricant is pressurized to water pressure through pas-
sages in felt filter plug 297, passage extender 298 and the
outside of annular section 296 (see FIG. 16). This pro-
vides the advantage of preventing leakage of lubricant
around the output shaft. If any small leakage develops,
it will be water seeping out which will tend to keep the
rotating seal purged.

The upper part of the downwardly extending center
projection 57 has an open area 61 connected to the top
of the cylindrical opening 58. An angular projection 62
extends upwardly at a desired angle from center projec-
tion 57 and joins solid upper area 55; a cylindrical bore
63 is formed in said angular projection 62 and an aligned
opening 64 i1s formed in the outer surface of cylindrical
member 54. A nozzle 51 is inserted through the opening
64 into cylindrical bore 63 where it is fixed in place by
gluing. Other fixing means can be used. It can be seen
that any water entering open area 61 through hollow
cylindrical output shaft member 26 will flow through
nozzle 51.

Open area 61 has a cylindrical bore 66 extending
upwardly in axial alignment with lower cylindrical
opening 58 for a short distance, with a smaller axially
aligned cylindrical bore 67 extending through the top of
the nozzle housing 50. Cylindrical bore 66 and smaller
cylindrical bore 67 house a cylindrical member 68 and
cylindrical member 69, respectively, along with an an-
nular O-ring seal 70. The top of the cylindrical member
69 has an adjusting slot 71 for setting the desired oscil-
lating angle for the sprinkler. An arrowhead 72 indi-
cates the direction that the nozzle 51 is pointing. A rod
116 extends from the cylindrical member 68 to the re-
versing gear drive 106 to change the angular movement
of the nozzle 51.

Nozzle 51 1s formed with two flow passages, a center
conventional nozzie flow passage 73 and a staggered
nozzle flow passage where a passage 74 (see FI1G. 6)
brings the flow forward to a lip 75 which blocks the
flow and forces it to turn and impact on surface 76
before the flow can exit out the staggered passage 77.
This configuration imparts high stream turbulence to
the water passing through for good short range stream
breakup and coverage. This is true even with larger
passages for lower sensitivity to dirt than for the normal
small short range nozzle orifices or slots.

For sprinkler coverage (range) control, a nozzle
stream deflector device 52 1s located in the lower annu-
lar open area 56 of the nozzle housing 30 to move a
deflector 78 into or out of the flow of water exiting
from nozzle 51 at desired locations during i1ts arcuate
movement to obtain a desired programmed pattern
around the sprinkler. The nozzle stream deflector de-
vice 52 is formed having a forward section including the
deflector 78 with a short curved section on each side to
fit in the annular open area 56 between the angular
projection 62 and the outer wall of the annular open
area 56, and a curved rearward section which fits 1n the
annular open area 56. Straight side connect the cooper-
ating ends of the forward section and rearward section.
Pivot shafts 79 extend one from each straight side to
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provide for pivotal movement of the nozzle stream
deflector device §2. The outer wall of the annular open
area 56 cooperating with each straight side and pivot
shaft 79 has a pivot guide 80 for guiding each pivot shaft
79 to an upper stop limit where a projection 81 in one
end of one pivot shaft snaps into a hole 82. This supports
the nozzle stream deflector device 52 for assembly. The
flow of water through the nozzle 51 acts on the deflec-
tor 78 to hold the pivot shafts 79 at their upper limit.

The curved rearward section of the nozzle siream
deflector device 52 has a cam follower 83 for actuating
the deflector to position it, said cam follower 83 extend-
ing below the outer edge of the nozzle housing 50. The
top of the inwardly extending annular flange 19 has an
annular groove 84 therearound with an adjustable cam
member 85 therein (see FIG. 9). Adjustable cam mem-
ber 85 is formed from a ring of resilient material wedged
in the annular groove 84. The adjustable cam member
85 has a plurality of slices 86 around the bottom of the
adjustable cam member 85 extending to around 75% of
the height of the adjustable cam member 85, to permit
easy variable height movement of the adjustable cam
member 85 in said annular groove 84. To actuate the
adjustable cam member 85, holes 87 are positioned
around the top of its outer surface, said holes 87 being
accessible through slots 88 spaced around the top of the
riser member 16. A small diameter pin can be used to
raise or lower the adjustable cam member 85 at the side
away from the nozzle to achieve whatever peripheral
placement is desired to achieve the desired movement
of deflector 78 and sprinkler coverage range at each of
the slots 88.

The inner edge of the lower end of the cylindrical
member 54 of nozzle housing S0 has a downwardly
extending bead 65 over the outer edge of the adjustable
cam member 85 to limit the upward movement of the
cam member 85. The downwardly extending bead 65 1s
removed below the nozzle to allow room to permit the
deflector device 52 to be put in place.

The nozzle 51 can be pushed further back mnto pas-
sage 63 during assembly to allow putting the deflector
78 into place. It is then moved to the operating position
shown in the Figures.

A modified sprinkler nozzle housing assembly, shown
in FIGS. 10 and 11, sets forth a modified nozzle 31A
and a modified manually actuated nozzle stream deflec-
tor device 52A. The nozzle S1A is sized to fit the cylin-
drical bore 63 and has an off-axis outlet orifice 89. Note
axis A—A of cylindrical bore 63 and axis B—B of the
outlet orifice 89. It can be seen that the stream exiting
from the outlet orifice 89 can be angularly changed with
respect to the axis A—A of the cylindrical bore 63 to
elevate or lower the stream to obtain desired water
pattern results. For example, if winds are to be encoun-
tered, then a lower angle of flow can be used to de-
crease the effect of the wind on the desired pattern.

The nozzle 51A has a groove 90 therearound which is
positioned to cooperate with a screw 91. The threads of
the screw 91 engage the bottom of the groove 90 to
cause the nozzle 51A to rotate in cylindrical bore 63,
when the screw 91 is rotated, and vary the effective
angle of the off-axis outlet orifice 89. The off-axis outlet
orifice 89 maintains the center location of the nozzle
exit for proper relation to the breakup screw 52A or
deflector device 52 as the nozzle 51A rotates.

The modified manually actuated nozzle stream de-
flector device 52A comprises a threaded member 92
positioned in an internally threaded hole 93 in the edge
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of the top of the nozzle housing 50 in line with, and
intersecting, the forward part of the cylindrical bore 63
in front of the nozzle 51A. The free end of the threaded
member 92 of the modified manually actuated nozzle
stream deflector device 52A is contoured to vary its
effect on the flow exiting the outlet orifice 89 as 1t i1s
moved up and down in the flow. The contour shown is
of a conical form which has a symmetrical effect on the
flow therearound. Other contours can be used to obtain
different sprinkler spray patterns and coverage range.

A sprinkler cover and riser assembly removal tool
101 (see FIG. 13) is provided for easy access to the
interior of the sprinkler 1. The removal tool 101 com-
prises a cylindrical cap member 94 with a handle 95, for
placing the cap member 94 over the cover 4 of a sprin-
kler 1. The handle 95 can be made long to use in a
standing position. The cover 4 has three equally spaced
upstanding ear members 96 which have lifting openings
97 therein for engagement by said removal tool 101.

The cylindrical cap member 94 has a contoured re-
cess 98 for placing over the top of the sprinkler 1 includ-
ing the top 99 of nozzle housing 50 without encounter-
ing interference. The contour of the recess 98 includes
three (3) equally spaced individual recesses 103 for
receiving the three equally spaced upstanding ear mem-
bers 96. Each recess 103 allows an angular movement of
each upstanding ear member 96 therein, permitting
limited rotation between the cover 4 and cylindncal cap
member 94.

A projection 105 extends downwardly on the same
one side of each of the recesses 103 so that the one side
of each recess 103 will extend to the top of the cover 4.
A rod 107 extends from each extended side of a recess
103 in a counter-clockwise direction approximately
half-way into the recess 103. Each rod 107 is aligned
with a cooperating lifting opening 97 of each upstand-
ing ear member 96 when a cylindrical cap member 94 of
sprinkler cover and riser assembly removal tool 101 1s
placed over a sprinkler 1 with each upstanding ear
member 96 positioned in the open portion of each coop-
erating equally spaced individual recess 103 not ob-
structed by the rod 107.

When the removal tool 101 is turned 1n a counter-
clockwise direction, the rods 107 enter the hfting open-
ings 97 and the extended sides of the recesses 103 en-
gage the upstanding ear members 96. Further turning of
the removal tool 101 unlocks the cover 4 from the cylin-
drical housing 2, which is prevented from rotating by a
lock wire 114 or by holding, by placing lugs 14 between
lugs 10; the cover 4 can then be lifted off the cylindncal
housing 2 with the cover 4 engaging the top 99 of the
nozzle housing 50 to also remove the riser assembly 22.

The quick connect-disconnect device is constructed
so that the cover 4 fits into the cylindrical housing 2,
permitting the cylindrical housing 2 to be gripped when
the cover 4 is turned for locking of the lugs 10 and 14 of
the quick connect-disconnect device, or for unlocking
them. If a lock wire 114 is used between the cylindrical
housing 2 and a fixed water pipe 117, gripping will not
be necessary.

To replace the cover 4 and riser assembly 22 on the
sprinkler 1, a removal tool 101 is placed with its cylin-
drical cap member 94 over the cover 4 and riser assem-
bly 22 with the rods 107 engaging their cooperating
lifting openings 97. The riser assembly 22 is lowered 1n
the cylindrical housing 2 with the lugs 14 of cover 4
passing between the lugs 10 of cylindrical housing 2.
The removal tool 101 is then turned in a clockwise
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direction, removing the rods 107 from the lifting open-
ings 97 with the regular sides of the recesses 103 engag-
ing the upstanding ear members 96 of cover 4. Further
turning of the removal tool 101 locks the cover 4 to
cylindrical housing 2 by engaging the surfaces A and B
of lugs 10 and 14, respectively. The removal tool 101
can then be removed since the rods 107 are disengaged
from the lifting openings 97.

One rod 107 is fixed to each projection 105 for ex-
tending therefrom. Each rod 107 is formed having a
short lifting section 107A and another section 107B bent
at 90° thereto. The lifting section 107A fits in a groove
109 1n the surface of a projection 105 with the lifting end
extending over a recess 103 and with the section 107B
extending through a hole 110 in the cylindrical cap
member 94. The end of rod section 107B is bent over
where it extends out of the hole 110 to fix the rod 107 in
place. While one construction has been shown, other
means can be used to support rod 107.

Elongated openings 111 are placed in the cylindrical
cap member 94 to prevent any interference by a
threaded locking pin 112, which might be in a raised
pOsition.

Referring to FIG. 16, a modified pop-up sprinkler 201
with dual flow is shown having a cylindrical housing 2
with a cover 4 on top thereof, with a resilient cylindri-
cal sealing member 11 fixed therebetween as described
for FI1G. 3.

The niser member 16 and internal drive components
of the pop-up sprinkler 1 become basically the primary
flow passage means and drive means 216A of the modi-
fied dual-flow pop-up sprinkier 201, which has a hous-
ing 217 fixed in a cylindrical riser member 216 and
spaced by projections 247 from the inner wall thereof to
form a secondary annular flow passage 200 to the top of
the nser member 216.

The primary flow passage means and drive means
216A 1ncludes the same internal drive components lo-
cated in the riser member 16 of pop-up sprinkler 1.
These parts are:

(1) turbine housing and inlet nozzle means 100;

(2) water drive turbine wheel 102:

(3) reduction gear drive 104; and

(4) reversing gear drive 106. One additional part, a
filter 210, 1s added below the turbine housing and inlet
nozzle means 100. This filter 210 1s fixed 1n place and
filters the primary flow entering the bottom of the pri-
mary flow passage means and drive means 216A.

The top of the primary flow passage means and drive
means 216A 1s formed having an inwardly extending
annular flange 219 on housing 217 connected to an
upwardly extending shaft support 218 with a center
shaft opening 20. Center shaft opening 20 receives the
hollow cylindrical output shaft member 226 of revers-
ing gear drive 106. An annular resilient sealing member
39 1s located in an annular groove in the end of the
upwardly extending shaft support 218 next to the hol-
low cylindrical output shaft member 226.

The reversing gear drive 106 is located in the housing
217 with 1ts top against the mner surface of the annular
flange 219. The reduction gear drive 104 is located
below the reversing gear drive 106 and connected
thereto by an output shaft 27. The reduction gear drive
104 1s positioned in the housing 217 by a press fit, also
positioning the reversing gear drive 106, As before,
reference 1s made to U.S. application Ser. No. 932,470
for details.
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Turbine wheel 102 1s located below reduction gear
drive 104 and is connected thereto by drive shaft 29 and
drive pinion gear 221. The turbine housing and inlet
nozzle means 100 is located below reduction gear dnive
104 and encloses the turbine wheel 102. The filter 210 is
located below the turbine housing and inlet nozzle
means 100 and fillers the water flow into the primary
flow passage means and drive means 216A. |

The top of cylindrical riser member 216 has an in-
wardly extending annular flange 221 with a top surface
for positioning even with the end of the upwardly ex-
tending shaft support 218, forming an annular opening
273 therebetween. Annular opening 273 receives an
annular secondary flow inlet insert 274 (see FIGS. 20,
21 and 22).

The lower outer edge of the annular opening 273 has
a groove therearound to receive a projecting annular
rim 275 on the lower outer edge of annular secondary
flow inlet insert 274 which limits its upward position in
the annular opening 273 to place its top even with the
top of the inwardly extending annular flange 221 of
cylindrical riser member 216.

The lower 1nner edge of the annular secondary flow
inlet insert 274 is elongated at 276 (see FIG. 21) to
engage a raised portion on the top of the inwardly ex-
tending annular flange 219 on housing 217. This ar-
rangement permits proper positioning of the primary
flow passage means and drive means 216A in the cylin-
drical riser member 216, placing the end of the up-
wardly extending shaft support 218 even with the top of
the inwardly extending annular flange 221 and the top
of the annular secondary flow inlet insert 274.

The cylindrical housing 2 encloses a riser assembly
222 including the cylindrical riser member 216 and a
sprinkler nozzle housing assembly 208. The sprinkler
nozzle housing assembly 208 is comprised of five (5)
main parts. These parts are:

(1) a nozzle housing 250;

(2) a primary nozzle 251;

(3) a secondary nozzle 252;

(4) an adjustable oscillating output control 33; and

(3) a secondary flow control plate 248.

Nozzle housing 250 is formed as a cylindrical member
249 having an outer surface approximately the same
diameter as that of riser member 216. The interior of the
housing 250 is formed having a solid top and upper area
235 with a lower annular open area 256 formed around
a downwardly extending center projection 257. The
lower part of the projection 257 i1s formed cylindrical in
shape and extends just below the bottom edge of the
cylindrical member 254 and has a cylindrical opening
258 to receive a collar 277 which 1s connected to the top
of the exterior of the hollow cylindrical output shaft
member 226. The collar 277 can be snapped on the
hollow cylindrical output shaft member 226 by inter-
locking flange members at 290. A torque limiting lightly
splined area is located between the hollow cylindrical
output shaft member 226 and collar 277. Should excess
external forces be put on the sprinkler nozzle housing
assembly 208 to turn it, the internal drive gear mecha-
nism will be protected by rotational slippage at the
splined area. The force required for slippage can be
controlled by the degree of splining. Other well known
fixing means can be used.

The collar 277 has an annular bottom with a sealing
bead therearound to seal with the annular resilient seal-
ing member 59 located in the end of shaft support 218
adjacent the hollow cylindrical output shaft member
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226. An O-ring seal is located between the collar 277
and cylindrical opening 258. The collar 277 1s fixed to
the cylindrical part of projection 257 by a pin 60.

The inner lower end of the cylindrical member 254
has an inwardly extending annular flange 278 with a
lower surface even with the lower end of the lower part
of the projection 257 which is cylindrical in shape. An
annular opening 279 is formed between the cylindrical
lower part of the projection 257 and the inner end of the
inwardly extending annular flange 278. It can be seen
that the annular opening 279 is located over the top of
the fixed annular secondary flow inlet insert 274. The
annular top of the annular secondary flow inlet insert
274 is formed having two open arcuate inlet ports 280
and 281 while the remainder 1s closed. An annular
groove 282 (see FIG. 22) is formed around the upper
outer edge and an annular groove 283 is formed around
the upper inner edge of annular secondary flow inlet
insert 274. Radial grooves 284 are formed connecting
the annular grooves 282 and 283 on each end of the two
open arcuate inlet ports 280 and 281. These two open
arcuate inlet ports 280 and 281 form the secondary flow
inlets to the sprinkler nozzle housing assembly 208. A
composite seal member 285 extends in all of the annular
grooves 282, 283 and radial grooves 284. The annular
portions and radial portions of the composite seal mem-
ber 285 extend above the top of the annular secondary
flow inlet insert 274 for sealing engagement with a ro-
tatable secondary valving flow control plate 248.

Secondary flow control plate 248 is positioned over
the annular opening 279. The inner circular edge of the
secondary flow control plate 248 is bent to form a short
cylindrical flange 286 and the outer circular edge of the
secondary flow control plate 248 is also bent to form a
short cylindrical flange 287. The short cylindrical
flange 286 is fixed in a cylindrical slot in the lower
cylindrical end of the downwardly extending center
projection 257 and the short cylindrical flange 287 1s
fixed in a cylindrical slot in the inner end of inwardly
extending annular flange 278. Other fixing means can be
used.

The secondary valving flow control plate 248 has
arcuate valving openings 288 and 289 placed therein to
direct selected secondary flow from the two arcuate
inlet ports 280 and 281 to the lower annular open area
256 where it can enter secondary nozzle 252. The com-
posite seal member 285 seals the flow between the two
arcuate inlet ports 280 and 281 of the annular secondary
flow inlet insert 274 and the arcuate valving openings
288 and 289 of the secondary flow control plate 248.
The arcuate inlet ports 280 and 281 can be preselected
(i.e., varied in size, number, shape, etc.) to cooperate
with preselected (i.e., varied in size, number, shape,
etc.) arcuate valving openings 288 and 289 to obtain a
desired flow pattern through secondary nozzle 232 to
add to the circular pattern attained by the primary noz-
zle 251. An example will be hereinafter disclosed.

The upper part of the downwardly extending center
projection 257 has an open area 261 connected to the

top of the cylindrical opening 258. An angular projec- 60

tion 262 extends upwardly from center projection 257
and joins solid upper area 255; a cylindrical bore 263 1s
formed in said angular projection 262 and an aligned
opening 264 is formed in the outer surface of cylindri-

cal member 254. A nozzle 251 is inserted through the 65

opening 264 into cylindrical bore 263 where it 15 fixed
in place by gluing. Other fixing means can be used.
Primary water flow entering open area 261 through
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hollow cylindrical ouput shaft member 226 will flow
through primary nozzle 251.

Open area 261 has a cylindrical bore 66 extending
upwardly in axial alignment with lower cylindrical
opening 258 for a short distance, with a smaller axially
aligned cylindrical bore 67 extending through the top of
the nozzle housing 250. Cylindrical bore 66 and smaller
cylindrical bore 67 house a cylindrical member 68 and
cylindrical member 69, respectively, along with an an-
nular O-ring seal 70. The top of the cylindrical member
69 has an adjusting slot 71 for setting the desired oscil-
lating angle for the sprinkler. An arrowhead 72 indi-
cates the direction that the nozzles 251 and 252 are
pointing. A rod 116 extends from the cylindrical mem-
ber 68 to the reversing gear drive 106 to change the
angular movement of the nozzles 251 and 252.

The solid upper area 255 has a cylindrical bore 265
formed therein to the side (see FI1G. 17) of the cylindri-
cal bore 263 and has an aligned opening in the outer
surface of cylindrical member 254 where the cylindrical
bore 265 exits. A nozzle 252 is inserted through the
aligned opening into cylindrical bore 265 where it 1s
fixed in place by gluing. Other means can be used. Sec-
ondary water flow entering the lower annular open area
256 through openings 288 and 289 will flow through
secondary nozzle 252.

A non-pop-up sprinkler 301 having a fixed length is
shown in FIG. 23. The sprinkler 301 is formed having a
hollow cylindrical riser member 302 with an annular
outwardly extending flange 303 at the bottom thereof.

Hollow cylindrical member 302 has a top 305 and a
nozzle 306 positioned on the side near the top. A hous-
ing 304 encloses the annular outwardly extending flange
303.

Housing 304 has a bottom member 307 with an inter-
nally threaded inlet 308 in a short hollow cylindrical
member 309. The internally threaded inlet 308 1s for
connection with a water inlet pipe connection. A
threaded connector 318 is shown threaded to the hous-
ing 304 with an inlet pipe 319 fixed thereto at 320. An
annular flange 310 extends outwardly from the short
hollow cylindrical member 309 to a point just out-
wardly from the outer periphery of the flange 303. The
annular flange 310 has external threads 311 around its
outer periphery and has an annular groove 312 facing an
annular bead 313 extending downwardly from the bot-
tom of the flange 303. Annular bead 313 is sized to enter
the annular groove 312. A resilient O-ring 314 1s located
in the annular groove 312 and extends out of the groove
312 to seal with the mating annular bead 313.

Housing 304 has an annular top member 315 having
an internally extending annular flange 316 at the top
thereof to engage the top of the annular outwardly
extending flange 303 and internal threads 317 at the
bottom thereof to mate with the external threads 311.

In operation, it can be seen that the tightenmng
movement of the top member 315 will force the annu-
lar bead 313 against the resilient O-ring 314 to provide
a sealing action. This connection also provides for the
turning of the cylindrical riser member 302 in relation
to the housing 304.

A locking lug 321 having an opening is provided on
the bottom of the annular top member 315 externally of
the threads 317 and a locking lug 322 is provided on the
outer surface of the threaded connector 318 so that the
sprinkler 301 can be lock wired by a wire 323 to the
ground water piping system. While the locking lug 322
is shown on the connector 318, the wire 323 can be
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connected to another fixed part, such as the inlet pipe
319, which will keep the housing 304 from turning. This
lock wire connection provides (1) for easy turning of
the nser member 302 for directionally positioning the
nozzle 306; and (2) a deterrent to unauthorized removal,
including theft.

FI1G. 25 shows an installation of conventional sprin-
klers 400 in a line for a relatively narrow width-to-
length installation, such as along roadways and islands
between houses or highways. A sprinkler spacing used
1s 55% of the sprinkler diameter in order to get adequate
coverage along the outside. This results in double-
watering of the shaded areas A and an increased total
water usage of 33% (133% of what would be required
for uniform precipitation coverage). Since most of the
available sprinklers on the market today have uniform
distance patterns around the sprinkler, the overlapping
coverage is tolerated.

FIG. 26 shows an installation of the disclosed dual-
flow, primary flow and secondary flow, sprinklers 201
(see FIG. 16) having programmable flow control of the
secondary nozzle 252 by the use of the secondary flow
control plate 248 and annular secondary flow inlet in-
sert 274. It can be seen that the number of sprinklers
needed 1s less, using the same water source. If greater
coverage overlap is desired, the sprinklers 201 can be
moved closer together. In this installation, the dual-
flow sprinkler 201 with secondary flow control is able
to take advantage of the available maximum range by
turning on and off the secondary nozzle 252 to provide
a programmed coverage range to cover the extended
length area beyond the area covered by the primary
nozzle 251. Since the range covered by the primary
nozzle 251 is less and it flows all of the time the sprin-
kler 1s running, it is used to provide the drive power of
the sprinkler with a pressure drop across the water
drive turbine wheel 102. The pressure of the secondary
nozzle flow i1s not affected by pressure losses through
the turbine wheel 102.

In FIG. 24, the arcuate valving opening 289A is con-
toured to obtain a programmed pattern as shown in
FIG. 26 through secondary nozzle 252 to add to the
circular pattern attained by the primary nozzle 251.
Arcuate valving openings 288A are provided to obtain
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arcuate valving opening 289%A.

The arcuate inlet ports 280 and 281 are selected hav-
Ing an arc to permit the water flow to reach the proper
width of the strip to be covered at a maximum range
through a selected center arcuate valving opening sec-
tion A to add to the circular pattern attained by the
primary nozzle 251; to provide the proper flow and
range at various angular positions to complete the cov-
erage on etther side of the area covered by the arcuate
valving opening section A, the arcuate valving opening
1s reduced on either side of section A by sections B and
C, each having three steps; the three steps of section B
cause an increase in flow up to section A and the three
steps of section C cause a decrease in flow after section
A; an enlarged opening section D is provided at the end
of section B to start the secondary flow rapidly and an
enlarged opening section E is provided at the end of
section C to maintain proper flow to the end. Valving
opening 289A can be continuously contoured instead of
the stepped fashion that is shown, to obtain similar re-
sults.

Referning to FIG. 27 of the drawings, a transmission
device 1’ 1s shown having a cylindrical housing 2’ posi-
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tioned over and fixed to a base member 4'. Cylindrical
housing 2’ has an integral cover 6’ having a center outlet
opening 8 for a purpose to be hereinafter described.
The end of cylindrical housing 2’ over base member 4’
has a circumierence of an increased inner diameter
forming an annular step 54'. Base member 4’ is posi-
tioned in the increased diameter 52’ of cylindrical hous-
ing 2" against the annular step 54’ and an internal snap
ring 56’ is placed in an annular groove 58’ in the circum-
ference or increased inner diameter 52’ formed at the
bottom of base member 4’ to fix it in place. Other hold-
ing means can be used.

Base member 4’ has an opening 10 therethrough
positioned to one side for receiving a rotary input shaft
12’. Rotary input shaft 12’ can be driven by any means
destred, such as an electric motor, manual means, fluid
turbine, etc. The upper part 14’ of the opening 10’ is
enlarged to receive an annular flange 16’ on the input
shaft 12'. A reversing gear cage 18’ is positioned within
said cylindrical housing 2’ adjacent said base member 4’
and the reversing gear cage 18’ is formed having a top
plate 20° and a bottom plate 22" with cooperating center
openings 21" and 23’, respectively. The bottom plate 22’
has an opening 24’ therein to receive the rotary input
shaft 12°, the upper end of which is formed as a spur
gear 26'. A cylindrical shaft 28’ extends downwardly
from the bottom of the bottom plate 22’ around opening
24' and extends into the upper part 14’ of the opening
10° to provide for pivotal movement of the reversing
gear cage 18' while the cylindrical shaft 28’ properly
positions the input shaft 12’ and spur gear 26’ above the
top of the bottom plate 22’ by enclosing the annular
flange 16’. An integral shaft 25’ extends downwardly
from the bottom of top plate 20’ to engage 2 cylindrical
opening 27" extending downwardly from the top of
input shaft 12’ through the centerline of the spur gear
26’.

As shown in FIGS. 29, 30, and 31, three gears 30', 32’
and 34" are mounted on integral shafts 36°, 38" and 40’
extending downwardly from top plate 20’ of the revers-
Ing gear cage 18’ and they extend in a counter-clock-
wise direction from the integral shaft 25'. Integral shaft
36’ 1s positioned so that gear 30’ will engage the spur
gear 26'; shaft 38’ is positioned so that gear 32' will
engage gear 30°; and shaft 40 is positioned so that gear
34" engages gear 32' and extends outwardly over the
edges of top plate 20’ and bottom plate 22’ so that it can
drivingly engage an output ring gear 50', encircling the
reversing gear cage 18 between the top plate 20’ and
bottom plate 22'. Qutput ring gear 50’ is formed as a part
of output member 49’. OQutput member 49’ will be here-
inafter discussed as to its structure and use.

Two gears 42" and 44’ are mounted on integral shafts
46’ and 48’ extending downwardly from top plate 20’ of
the reversing gear cage 18’ and they extend in a clock-
wise direction from the integral shaft 25’. Integral shaft
46’ 1s positioned so that gear 42’ will engage the spur
gear 26’ and shaft 48’ 1s positioned so that gear 44’ en-
gages gear 42" and extends outwardly over the edges of
top plate 20’ and bottom plate 22’ so that it can drivingly
engage said output ring gear 50’. Integral shafts 36', 38’,
40°, 46" and 48’ of top plate 20’ extend into matched
openings in bottom plate 22’ and have a snap engage-
ment at their ends with said openings to fix said top
plate 20" and bottom plate 22 of the reversing gear cage
18’ together.

A hollow actuating post 60’ extends upwardly from
the top of the bottom plate 22’ at a point on the other



Re. 35,037

19

side of the center opening 23’ from the opening 24', and
on a radial line passing through the center of the open-
ing 24'; said arrangement permits arcuate movement of
hollow actuating post 60’ about the center of opening
24, cylindrical shaft 28" and spur gear 26’ as reversing
gear cage 18’ is moved between its clockwise driving
position and counter-clockwise driving position. A
short integral shaft 62’ extends downwardly from the
bottom of top plate 20’ to have snap engagement with
the hollow actuating post 60’

It can be seen that when the reversing gear cage 18
is positioned clockwise around input shaft 12, as shown
in FIG. 29, the gear 34’ is engaging the ring gear 50'.
With the rotary input shaft 12’ being driven clockwise,
the two idler gears 30" and 32’ will rotate drive gear 34'
counter-clockwise, imparting a counter-clockwise rota-
tion to output ring gear 50’. When the reversing gear
cage 18 is positioned counter-clockwise around tnput
shaft 12’, as shown in FIG. 31, the gear 44’ is engaging
the ring gear 50°. With the rotary input shaft 12" being
driven, clockwise, the one idler gear 42’ will rotate the
drive gear 44’ clockwise, imparting a clockwise rotation
to output ring gear S0'.

To bias the reversing gear cage 18 in a clockwise
direction to have gear 34' engage ring gear 5’, or bias
the reversing gear cage 18’ in a counter-clockwise di-
rection to have gear 44’ engage ring gear 50’ for oscillat-
ing movement of output ring gear 50, a reversing tog-
gle device 64’ is positioned between the top plate 20’
and bottom plate 22’ of reversing gear cage 18'. The
reversing toggle device 64’ is formed having a C-shape
with an arcuate inner surface 66’ greater than 180° for
rotation about a cylindrical member 68’, extending
through the center openings 21’ and 23’ of top plate 20’
and bottom plate 22’ of reversing gear cage 18'. Cylin-
drical member 68’ will be hereinafter discussed as to its
structure and use.

The C-shape of reversing toggle device 64" has two
arms 70’ and 72’ with spring seat notches on their outer
surface at 74’ and 76, respectively; said spring seat
notches 74’ and 76’ being 180° apart. Cooperating spring
seat notches 78’ and 80' are placed on projections 82’
and 84', extending upwardly from the top surface of
base member 4', adjacent the gear teeth of output ring
gear 50°. The spring seat notches 78’ and 80’ are located
on a diametrical line through the centerline of the cylin-
drical housing 2', said diametrical line being 90" to a line
passing between the center of opening 24’ of bottom
plate 22’ and the centerline of the cylindrical housing 2°.

An overcenter spring means 90’ extends between
spring seat notch 74’ on reversing toggle device 64’ and
spring seat notch 78’ on projection 82’ of base member
4. and a cooperating overcenter spring means 92" ex-
tends between spring seat notch 76’ on reversing toggle
device 64’ and spring seat notch 80’ on projection 84’ of
base member 4'. Spring means 90’ and 92’ bias reversing
toggle device 64' in a clockwise direction as viewed 1n
FIG. 29, and in a counter-clockwise direction as viewed
in FIG. 31. The action of these spring means 90’ and 92
reverses when seat notches 74’ and 76’ pass on either
side of a centerline passing through the spring seat
notches 78" and 80'.

Reversing toggle device 64’ has a relatively wide
radial arm 86’ extending outwardly from the center
portion thereof between the arms 70" and 72', to a loca-
tion spaced inwardly from the gear teeth of ring gear
50’. An arcuate opening 88’ is placed in said radial arm
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86’ at a radius to receive the hollow actuating post 60° of
the reversing gear cage 18"

Movement of toggle device 64’ in either clockwise or
counter-clockwise direction to just over its centerline
position, reverses the biasing direction of each overcen-
ter spring means 90’ and 92', changing the biased posi-
tion of toggle device 64'. Toggle device 64’ has an end
of arcuate opening 88’ which contacts hollow actuating
post 60’ to bias the reversing gear cage 18’ in the same
direction as the toggle device 64’ changing the revers-
ing gear cage 18’ drive connection to output ring gear
50'. It can be seen that this movement of toggle device
64' controls movement of reversing gear cage 18" be-
tween clockwise and counter-clockwise movement.

The radial arm 86’ of reversing toggle device 64’ has
an upstanding projection 94’ for rotating said toggle
device 64’ in a counter-clockwise direction and an out-
wardly extending radial projection 96’ for rotating said
toggle device 64’ in a clockwise direction to move it to
the overcenter position where the overcenter spring
means 90’ and 92’ take over arid bias the toggle device
64' and, in turn, reversing gear cage 18’ to its engaged
position with output ring gear 50’. Upstanding projec-
tion 94’ extends upwardly from the end of the top of
radial arm 86’ to a point above the teeth of the ring gear,
and the outwardly extending radial projection 96’ ex-
tends from the bottom of the radial arm 86" and under
the output ring gear 50' adjacent its lower edge. Actua-
tion of projection 94’ and 96’ will be hereinafter de-
scribed.

To maintain a biasing force on reversing gear cage 18
at all times, to keep a driving gear 34’ or 44’ into engage-
ment with ring gear 50°, a downwardly projecting mem-
ber 31’ is located on the bottom of bottom plate 22° of
the reversing gear cage 18’ and extends into a recess 33’
formed in the top of base member 4. Downwardly
projecting member 31’ is positioned below the actuating
post 60’ with a spring seat notch 35’ facing outwardly
along a radial line through the center of cylindrical
shaft 28’. A cooperating spring seat notch 37° is posi-
tioned on the outer wall of recess 33’ on a line passing
through the center of cylindrical shaft 28" and the cen-
ter of the cylindrical housing 2°. An overcenter spring
means 39 extends between spring seat notch 33" on
downwardly projecting member 31° and spring seat
notch 37’ on the outer wall of recess 33°. Overcenter
spring means 39’ (and spring means 90" and 92') are
formed from ribbon-like spring material, for example,
steel, and shaped with an intermediate arcuate portion
and oppositely directed straight portions to engage
spring seat notches. Each end of the straight portions
have serrations 41’ to grip the spring seat notches. Over-
center spring means of this type, and others, are shown
in U.S. Pat. Nos. 3,713,584; 3,724,757, and 3,107,056.
Other types of overcenter spring means can be used.
The biasing force of overcenter spring means 39" is
made less than the combined biasing force of overcenter
spring means 90° and 92, so that overcenter spring
means 39’ will only maintain the driving gear of revers-
ing gear cage 18’ in engagement until the overcenter
spring means 90’ and 92’ actually go over center and
force the toggle device 64 to the other side, the toggle
device 64’ contacting the actuating post 60" of the re-
versing gear cage 18’ to carry the reversing gear cage
18’ with it, breaking loose the driving gear from ring
gear 50’, at which time spring means 90' and 92° over-
power the spring means 39, carrying the gear cage 18’
over center to reverse the biasing force of spring means
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39', spring means 90°, 92’, and 39, biasing the opposite
driving gear of gear cage 18' into engagement. This
prevents the reversing gear cage 18’ from becoming
positioned with both drive gears 34’ and 44’ out of en-
gagement with ring gear 50'. The reversing gear cage
spring means 39’ thus ensures that the drive gear of the
reversing gear cage 18’ remains engaged with ring gear
S0’ during stopping and starting torque changes through
the range of rotational arcs where the gear cage 18’ is
not biased by the toggle device 64’ loading against post
60’ to hold the drive tram in engagement.

Output rnng gear 50’ and cylindrical member 68’ are
mounted for rotation with each other in cylindrical
housing 2’ in either a clockwise or counter-clockwise
direction. A fixed projection 100’ extends downwardly
from the bottom edge of output ring gear 50’ to contact
the outwardly extending radial projection 96’ when ring
gear S0’ 1s being drniven in a clockwise direction by gear
44’ of reversing gear cage 18’ (see FIG. 31). This move-
ment of radial projection 96’, as described hereinbefore,
moves toggle device 64" just over its centerline position
and spring means 90° and 92’ take over as the driving
engagement of gear 44’ 1s broken and spring means 90’
and 92° overpower the reversing gear cage biasing
spring means 39’, to bias toggle device 64’ and reversing
gear cage 18'to its opposite position to engage gear 34/
and drive ring gear 50’ in a counter-clockwise direction
(see FIG. 29).

An angularly adjustable radial projection 200’ ex-
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tends radially from an annular flange 102" on top of 30

cylindrical member 68’ to contact the upstanding pro-
Jection 94’ of toggle device 64' when ring gear 50’ and
annular flange 102’ are being driven in a counter-clock-
wise direction by gear 34’ of reversing gear cage 18’ (see
FIG. 29). This movement of upstanding projection 94/,
as described hereinbefore, moves toggle device 64’ just
over 1ts centerline position and spring means 90’ and 92’
take over, as the drniving engagement of gear 34’ is bro-
ken and spring means 90’ and 92’ overpower the revers-
Ing gear cage biasing spring means 39, to bias toggle
device 64’ and reversing gear cage 18’ to its opposite
position to engage gear 44’ and drive ring gear 50’ in a
clockwise direction (see FIG. 34 where adjustable ra-
dial projection 200’ is about to move the upstanding
projection 94’ over its centerline position). The cooper-
ation between ring gear 50’ and annular flange 102" will
be hereinafter described. |

Output member 49’ includes a cylindrical shaft mem-
ber 31’ with a radial flange 53’ extending outwardly
froon a midportion thereof. A cylindrical flange 55
extends downwardly from the end of the radial flange
53, with output ring gear 50’ being formed at the bot-
tom thereof. Cylindrical shaft member 51’ has an upper
hollow output shaft portion 51A’ extending upwardly
through opening 8’ to the exterior of the cover 6" and a
lower cooperating cylindrical portion 51B’ extending
into cylindrical member 68'.

The upper hollow output shaft portion S1A’ forms an
annular groove 104’ with the top of cover 6'. An annu-
lar resilient sealing member 106’ is located in said
groove 104". An output cap 108’ is placed over the end
of upper hollow output shaft portion S1A’ with its
lower end enclosing the annular resilient sealing mem-
ber 106'. The output cap 108’ is fixed to the upper hol-
low output shaft portion 51A’ by a pin 110". Other de-
sired fixing means can be used.

The upper surface of radial flange 53’ or output mem-
ber 49 has a raised portion adjacent said upper hollow
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output shaft portion 51A" on which a thrust washer 57
is placed to engage the inner surface of integral cover 6'.
The lower surface of radial flange 53 has a cooperating
contour with the top surface or annular flange 102 on
the top of cylindrical member 68’ to limit the angular
movement between the mating flanges 53’ and 102’.

An annular noich 69" is formed in the inner end of
annular flange 102’ facing the lower surface of radial
flange 53’ and upper part of cylindrical portion 51B’. An
annular resilient sealing member 71’ is positioned in
annular notch 69° to seal the gear housing from pressure
in the annular passage through the central shaft area.

A slight rounded projection 73’ extends from the top
of top plate 20’ of reversing gear cage 18’ over integral
shaft 25’ to properly space it from the bottom of annular
flange 102’ |

An annular groove 63’ is placed in the top surface of
annuiar flange 102', with an integral stop member 65’
being placed therein. Said integral stop member 65’ is
positioned in said annular groove 63’ a few degrees
counter-clockwise of the adjustable radial projection
200 (see FIG. 34). A cooperating stop projection 67
extends downwardly from the lower surface of radial
flange 33’ and projects into the annular groove 63'. It
can be seen that flanges 102’ and 53’ have a relative
angular movement of approximately 360°, the arc of
travel of stop projection 67’ in annular groove 63 from
one side of integral stop member 65’ to the other.

A plurality of serrations 39" extend around the inner
circumference of cylindrical flange 55’ between the
radial flange 53’ of output member 49’ and the internal
teeth of ring gear S0'. Serrations 59’ are positioned to
engage an angular holding pointer 61’ on the adjacent
end of angularly adjustable radial projection 200’

The lower part of cylindrical member 68’ is formed
having a smaller cylindrical section 68A’, said smaller
cylindrical section 68A’ forming an inner annular step
75’ where 1t meets the upper larger portion of cylindri-
cal member 68, and an outer rounded step 77°. To re-
ceive the lower end of cylindrical member 68 and
smaller cylindrical section 68A°, base member 4" has a
second opening 79’ therethrough axially aligned with
outlet opening 8. Second opening 79’ has a small posi-
tion 81’ of reduced diameter forming an annular step
83, and a small end portion 8% of a further reduced
diameter which 1s threaded forming an annular step 87".

The upper part of cylindrical member 68 engages
second opening 79’ and smaller cylindrical section 68A’
40 engages the reduced diameter of portion 81° with the
bottom end of smaller cylindrical section 68A° engaging
annular step 87'. This forms an annular chamber be-
tween annular step 83’ and outer rounded step 77°. An
annular resilient sealing member 89 is placed in said
chamber against annular step 83, and a seal retaining
ring 91° is placed between said sealing member 89" and
the rounded step 77°. This provides for proper position-
ing of cylindrical member 68’ in cylindrical housing 2
and provides for sealing at that point. An adaptor 93" is
threaded in opening 85 having an opening 95° there-
through for directing a liquid, such as water, into cylin-

' drical section 68A’, if desired.

An angular positioning member 3’ mterconnects the
lower cooperating cylindrical portion 51B’ and cylin-
drical member 68" to set a desired angular position
therebetween to control the oscillating angular move-
ment of upper hollow output shaft portion 5S1A’. Said
lower cooperating cylindrical portion 51B’ extends into
cylindrical member 68 approximately one-half of the
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distance to annular step 75'. The inner surface of the
upper portion of cylindrical member 68 has four
equally spaced longitudinal turning grooves 3’ extend-
ing from the annular notch 69’ to the inner annular step
75'. Angular positioning member 3’ has a centerbody 7’
with four equally spaced vane members 9’ thereon. The
lower portion of the vane members 9’ extend into the
cooperating grooves 5 from the bottom thereof up to
approximately the lower end of lower cooperating cy-
lindrical portion 51B’. The vane members 9' are inte-
grally attached to centerbody 7' up to this point. The
vane members 9’ then taper inwardly and extend up-
wardly as four individual projections 11° into the lower
cooperating cylindrical portion 51B'. This cylindrical
portion 51B’ has serrations 13’ therearound for engage-
ment by tapered, or pointed, outer ends 15 on projec-
tions 11’ to connect angular positioning member 3' to
cylindrical portion 51B’ of output member 49°.

Centerbody 7' of angular positioning member 3’ has
crossed slots 112’ aligned with vane members 9’ to re-
ceive the flat paddle 114’ of an angular positioning or
setting shaft 116. Angular positioning shaft 116 extends
through output cap 108', presenting a small adjusting, or
setting, slot 118’ to the top of the output cap 108’; said
small slot having an indicating arrowhead at one end
indicating the position of the angularly adjustable radial
projection 200°, while an indicating arrowhead on the
output cap 108’ indicates the position of the fixed pro-
jection 100’. An annular flange 121’ on angular position-
ing shaft 116 prevents the fiat paddle 114’ from becom-
ing accidentally disconnected. A seal 124" extends be-
tween the output cap 108’ and angular positioning shaft
116.

Gear teeth 120’ are located around the output cap
108’ to provide an external drive. An opening 122’ 1s
provided in output cap 108’ to serve as a nozzle opening
and it is aligned with the fixed projection 100°. Angular
degree settings can be inscribed in the top surface of the
output cap 108’ to set a desired oscillating angle.

In driving operation, input shaft 12’ turns clockwise
driving output ring gear 50’ in an oscillating motion
through a predetermined angle set by adjusting slot
118’. This angle is shown as 180° in the Figures. Starting
from FIG. 29, drive gear 34’ is engaged with and drives
ring gear 50’ counter-clockwise, bringing adjustable
radial projection 200’ into actuating contact with up-
standing projection 94’ of toggle device 64, moving
toggle device 64’ against spring means 90°, 90 past an
overcenter position reversing the action of spring means
90, 92'. This biases toggle device 64’ counter-clockwise
for engagement with actuating post 60’ of gear cage 18'.
Further movement of ring gear 50’ by drive gear 34
continues to move radial projection 200° against up-
standing projection 94° which begins to pivot the gear
cage 18’ against the force of spring means 39, disengag-
ing the drive gear 34'. The reversed action of spring
means 90’, 92’ now overcomes the force of spring means
39, moving the spring means 39° past an overcenter
position, reversing the action of spring means 39
Spring means 39’ and spring means 90°, 92" now carry
gear cage 18’ its new clockwise driving position (see
FIG. 31) with drive gear 44’ engaging and driving ring
gear 50’ clockwise: movement of ring gear 30" clock-
wise bringing fixed projection 100° into actuating
contact with radial projection 96’ of toggle device 64,
moving toggle device 64’ against spring means 90°, 92°
past an overcenter position, reversing the action of
spring means 90°, 92’. This biases toggle device 64’

10

I3

20

25

30

35

45

0

35

65

24

clockwise for engagement with actuating post 60’ of
gear cage 18'. Further movement of ring gear §0° by
drive gear 44’ continues t0 move fixed projection 100
against radial projection 96’ which begins to pivot the
gear cage 18 against the force of spring means 39,
disengaging drive gear 44'. The reversed action of
spring means 90', 92’ now overcomes the force of spring
means 39’, moving the spring means 39 past the over-
center position, reversing the spring means 39°. Spring
means 39" and spring means 90°, 92’ now carry gear cage
18’ back to its counter-clockwise position (see FI1G. 29)
with drive gear 34’ engaging and driving ring gear 50’
counter-clockwise. This oscillation continues as long as
input shaft 12 1s driven.

During the driving operation, fixed projection 100’ 1s
directly driven by ring gear 50’ but angularly adjustable
radial projection 200’ is driven by ring gear 50’ through
serrations 59’ and 13’. Output member 49 has an equal
number of serrations 59’ and 13’ above ring gear 50" and
in cylindrical portion 51B’, respectively. Angularly
adjustable radial projection 200’ has the angular holding
pointer 61’ on its outer end providing a direct driving
connection with one serration of serrations §9', so ring
gear 50’ can drive the angularly adjustable radial pro-
jection 200’. This angularly adjustable radial projection
200’ has a special contour 204’ on each side to mate with
a contour 97’ on upstanding projection 94'. As contour
204’ is driven against contour 97, the angular holding
pointer 61’ is held in its proper angle setting separation
59'. This action is obtained by an angled surface 206’ on
the end of angularly adjustable radial projection 200’
which extends outwardly in the direction of movement
of the ring gear 50’ to engage a mating angled surface
98’ on upstanding projection 94'. These angled surfaces
206’ and 98’ prevent the angular holding pointer 61°
from bending in the direction the serrations 39° are
moving and therefore preventing a serration 59' from
being pulled over the angular holding pointer 61". Thus
action is employed to self-lock the output cap to its last
set position in both clockwise and counter-clockwise
directions of movement of ring gear 30".

Angularly adjustable radial projection 200°, extend-
ing from annular flange 102’, has inner cylindrical mem-
ber 68’ providing an indirect driving connection with
serrations 13’ through which ring gear 30’ can drive the
annular flange 102’ and angularly adjustable radial pro-
jection 200’. Angular positioning member 3’ intercon-
nects lower cooperating cylindrical portion 51B’ to
cylindrical member 68’ through serrations 13’ in lower
cooperating cylindrical portion 51B’ and cooperating
grooves 5 in cylindrical member 68. Tapered, or
pointed, outer ends 15’ on projections 11° extend into
serrations 13’ and the ends of vane members 9° extend
into the cooperating grooves 5.

Rotation of lower cooperating cylindrical potion
51A’ turns serrations 13’ which then rotate the ends 1§
of projections 11’ of angular positioning member 3'; this
rotates vane members 9 and cylindrical member 68
with its radial projection 200’. Rotation of cylindrical
member 68’ through serrations 13’ provides for shippage
prevention. As lower cooperating cylindrical portion
51A’ rotates, or drives, angular positioning member 3,
the ends of vane members 9' in grooves §' are dragged
slightly rearwardly by cylindrical member 68’, placing a
slight curve in the ends 15’ of projections 11'. The serra-
tions 13’ push, or bite, into the ends 15 and tend to have
a fixed relationship, and prevent slippage and overnd-
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ing. This arrangement also aids in maintaining the preset
angular setting indicated on the output cap 108"

To set the angle between the fixed projection 100’
and angularly adjustable radial projection 200, the ad-
Justing slot 118 is observed to note the indicated angu-
lar setting. If the new desired angular setting is larger
than the indicated setting, the output cap 108’ can be
held and the slot 118° moved clockwise to the larger
desired oscillating angle. In all but one case, the angular
setting can be made larger by merely holding the output
cap 108" and pointing the arrowhead of slot 118’ at the
larger angle position. In this one case, the angle is set as
described below for a smaller angular setting. In FIG.
28, if a setting of 270° is desired, since it is set at 180°, the
arrowhead of slot 118" would merely be positioned to
point at 270°,

Movement of slot 118" rotates setting shaft 116 and
fiat paddle 114’ clockwise. Flat paddle 114’ rotates an-
gular positioning member 3’ and in turn cylindrical
member 68’ through vane members 9' and cooperating
grooves §'. Tapered outer ends 15’ on projections 11’
are forced over the serrations 13', aided by bending of
vane members 9' by the drag on the ends of vane mem-
bers 9' 1n grooves &', and angular holding pointer 61’ on
angularly adjustable radial projection 200’ is forced
over the serrations 59° to a new cooperating position
with the serrations for the new angular setting.

If the new desired angular setting is smaller than the
indicated setting, the output cap 108’ is rotated clock-
wise as far as it will go with cooperating stop projec-
tion 67 engaging intergal stop member 65, if it will
rotate clockwise at all; if the output cap 108’ cannot be
rotated clockwise, it is rotated counter-clockwise as far
as it will go, to actuate toggle member 64’, and then
rotated clockwise as far as it will go, as mentioned
above. From this clockwise position the output cap 108’
can be held and the slot 118’ moved clockwise to the
smaller desired oscillating angle.

Movement of slot 118 rotates shaft 116 and flat pad-
dle 114’ as before, to force the tapered outer ends 15’
and angular holding pointer 61’, over the serrations 13’
and S59', respectively, to the new angular setting.

In the setting of the oscillating angle by turning the
setting shaft 116, if the motion of cylindrical member 68’
1s restricted and the setting shaft 116 turned with exces-
sive force, the vane members 9’ will bend out of grooves
S, preventing any breakage by forcing setting shaft 116
(see FIG. 33). The material and thickness of the vanes 9’
can be controlled to achieve a desired torque at which
vanes 9’ will be bent out of grooves 5 which will limit
the torque placed on all other related operating parts.

The output cap 108’ can have its oscillating motion
connected to a device requiring an oscillating input by
a gear meshing with gear teeth 120°. Other drive means
can be used, such as pullies. -

If 1t 1s desired to use the transmission device 1’ as an
oscillating sprinkler head, a liquid such as water, can
drive a turbine connected to input shaft 12’ and then be
directed into opening 95'. From opening 95’ the liquid
will pass through the smaller cylindrical section 68A’
where 1t enters the larger part of cylindrical member 68’
between the four spaced vane members 9. The liquid
then flows past individual projections 11’ around shaft
116 1n the lower cooperating cylindrical portion 51B’ of
cylindrical shaft member 51° into the upper hollow
output shaft portion S1A’ and into the output cap 108’
The hiquid 1s directed outwardly from the output cap
108’ through the oscillating nozzle opening 122.
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It is to be understood that changes and modifications
may be made to the disclosed invention without depart-
ing from the spirit and scope of the invention as defined
in the claims.

I claim: |

1. A sprinkler having a cylindrical housing, a cover
member thereon having an opening, a riser means
mounted for axial movement in said cylindrical housing
between an extended and retracted position, said riser
means extending through said opening in said cover
member, a resilient cylindrical sealing means fixed rela-
tive to said cover member having a long cylindrical
member around said riser means, the inside of said long
cylindrical member contacting said riser means-for seal-
ing, means for directing water to said cylindrical hous-
ing, the outside of said long cylindrical member being
open to the inside of said cylindrical housing to sense
water pressure thereon when water is directed to said
cylindrical housing to move said riser means to its ex-
tended position, a flange means extends from said riser
means, a coiled spring means is located around said long
cylindrical member between said cover member and
flange means on said riser means to bias said riser means
to its retracted position, said coiled spring means being
compressed when said riser means is in its extended
position, said long cylindrical member extending down-
wardly to just below the bottom of the fully compressed
coiled spring means to seal with said flange means.

2. A sprinkler as set forth in claim 1 wherein said
flange means has an annular groove to receive the bot-
tom of said long cylindrical member.

3. A sprinkler as set forth in claim 1 wherein said
flange means comprises a flange fixed on said riser
means with a separate annular ring mounted thereon,
said annular ring having a plurality of projections lo-
cated around its lower surface and said upper surface of
said flange having an equal number of mating indenta-
tions, the outer edge of said annular flange having a
radial projection, the side wall of said cylindrical hous-
ing having a longitudinal groove therein, said projec-
tion extending into said longitudinal groove to fix said
annular flange in place, said projections mating with
said indentations maintaining a set relative position
between said niser means and cylindrical housing, said
riser means can be reset at a different angular position
with said cylindrical housing by forcing the projections
in one direction or the other over the indentations.

4. A sprinkler as set forth in claim 3 having a nozzle
housing mounted for rotation at a setable arc on said
riser means, said nozzle housing having nozzle means,
means on the top of said nozzle housing to set the arc
movement of said nozzle means, means for direct read-
ing of the arc movement set on said nozzle housing,
means for manually rotating said riser member in said
housing to position it as desired.

5. A sprinkler as set forth in claim 4 wherein said
cylindrical housing has a locking lug for receiving a
lock wire, a ground supply pipe for directing water to
sald cylindrical housing, a lock wire connected between
said locking lug and said ground supply pipe for pre-
venting rotation of said housing.

6. A sprinkler as set forth in claim 1 wherein said
flange means comprises a flange fixed on said riser
means, a spring retainer ring mounted on said flange,
means fixing said spring retainer ring against rotation in
said cylindrical housing, holding means to maintain said
spring retainer ring and said flange at a set relative
position during operation, said holding means having
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means to permit relative rotation of said flange and
spring retainer ring by applying a rotative force on the
riser member to overcome said holding means.

7. A sprinkler as set forth in claim 6 wherein said
spring retainer ring has an annular groove to receive the
bottom of said long cylindrical member.

8. A sprinkler as set forth in claim 7 wherein said
holding means comprises engaged projections and mat-
ing recesses between said spring retainer ring and said
flange whereby said spring retainer ring and said flange
can be moved relative to each other by forcing said
projections out or said engaged recesses to other reces-
SES.
9. A sprinkler, said sprinkler having a housing, a nser
member in said housing, a cover on the top of said
housing, said riser member extending through an open-
ing in said cover for movement between an extended
“operating” position and a retracted “off”’ position, seal
means between said cover and said riser member, spring
means for placing said riser member in its retracted
“of’ position, means for admitting water to said hous-
ing below said riser member for placing said riser mem-
ber in its extended “operating” position, a nozzle hous-
ing mounted for oscillation at a setable arc on said niser
member, said nozzle housing having nozzle means,
means to set the arc of oscillating movement of said
nozzle means at a desired angle, means on the top of said
nozzle housing for direct reading of the arc of oscillat-
ing movement set on said nozzle housing in said re-
tracted “off” position or said extended “operating”
position.

10. A sprinkler, said sprinkler having a housing, a
riser member in said housing, a cover on the top of said
housing, said riser member extending through an open-
ing in said cover for movement between an extended
“operating’” position and a retracted “off”” position, seal
means between said cover and said riser member, spring
means for placing said riser member in Its retracted
“off” position, means for admitting water to said hous-
ing below said riser member for placing said riser mem-
ber in its extended “‘operating” position, a nozzle hous-
ing mounted for oscillation at a setable arc on said riser
member, said nozzle housing having nozzle means,
means on the top of said nozzle housing to set the arc of
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oscillating movement of said nozzle means, means for 45

direct reading of the arc of oscillating movement set on
said nozzle housing, flange means on said riser member,
said spring means being positioned between said seal
means and said flange means, said flange means coms-
prises a flange fixed on said riser member, a spring re-
tainer ring mounted on said flange, means fixing said
spring retainer ring against rotation in said housing,
holding means to maintain said spring retainer ring and
said flange at a set relative position during operation
and permit relative rotation between said flange and
spring retainer ring by applying a rotative force on the
riser member to overcome said holding means.

11. A sprinkler, said sprinkler having a housing, a
riser member in said housing, a cover on the top of said
housing, said riser member extending through an open-
ing in said cover for movement between an extended
“operating”’ position and a retracted “off” position, seal
means between said cover and said riser member, spring
means for placing said riser member in its retracted
“off” position, means for admitting water to said hous-
ing below said riser member for placing said riser mem-
ber in its extended “operating” position, a nozzle hous-
ing mounted for oscillation at a setable arc on said riser
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member, said nozzle housing having nozzle means,
means on the top of said nozzle housing to set the arc of
oscillating movement of said nozzle means, means for
direct reading of the arc of oscillating movement set on
said nozzle housing, said cover and housing have a
quick connect-disconnect fixing means between them,
said cover having a downwardly extending annular
flange, said housing having an enlarged top portion to
receive said annular flange therein, said top portion and
annular flange having a plurality of interlocking radial
lugs with axially facing locking surfaces.

12. A sprinkler, said sprinkler having a housing, a
riser member in said housing, a cover on the top of said
housing, said riser member extending through an open-
ing in said cover for movement between an extended
“operating” position and a retracted “off” position, seal
means between said cover and said riser member, spring
means for placing said riser member in its retracted
“off” position, means for admitting water to said hous-
ing below said riser member for placing said riser mem-
ber in its extended “operating” position, a nozzle hous-
ing mounted for oscillation at a setable arc on said riser
member, said nozzle housing having nozzle means,
means on the top of said nozzle housing to set the arc of
oscillating movement of said nozzle means, means for
direct reading of the arc of oscillating movement set on
said nozzle housing, means for manually rotating said
riser member to properly direct the arc of oscillating
movement of said nozzle means.

13. A combination as set forth in claim 12 wherein
said riser member is manually rotatable in said housing
to properly direct the arc of oscillating movement of
said nozzle means, and means for preventing rotation of
said housing.

14. A sprinkler as set forth in claim 12 including
means for preventing rotation of said housing.

15. A sprinkler, said sprinkler having a housing, said
sprinkler housing has a locking lug for receiving a lock
wire, a riser member in said housing, a cover on the top
of said housing, said riser member extending through an
opening in said cover for movement between an €x-
tended “operating” position and a retracted “off” posi-
tion, seal means between said cover and said riser mem-
ber, spring means for placing said riser member in its
retracted “off”’ position, means for admitting water to
said housing below said riser member for placing said
riser member in its extended “operating” position, said
means for admitting water including a ground supply
pipe, a nozzle housing mounted for oscillation at a seta-
ble are on said riser member, a lock wire connected
between said locking lug and said ground supply pipe
for preventing rotation of said housing, said nozzle
housing having nozzle means, means on the top of said
nozzle housing to set the arc of oscillating movement of
said nozzle means, means for direct reading of the arc of
oscillating movement set on said nozzle housing, means
for manually rotating said riser member to properly
direct the arc of oscillating movement of said nozzle
means.

16. A sprinkler, said sprinkler having a housing, a
riser member in said housing, a cover on the top of said
housing, said riser member extending through an open-
ing in said cover for movement between an extended
“operating” position and a retracted *“off” position, seal
means between said cover and said riser member, spring
means for placing said riser member in its retracted
“off” position, means for admitting water to said hous-
ing below said riser member for placing said riser mem-
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ber in 1ts extended “operating” position, a nozzle hous-
ing mounted on said riser member for oscillation, said
nozzle housing having nozzle means, said nozzle means
having a fixed flow area nozzle, said nozzle means hav-
ing a setable oscillating arc of coverage, means on the
top of said nozzle housing to set the oscillating arc of
coverage at a desired angle in said retracted “off” posi-
tion or in said extended “‘operating” position, means for
direct reading of the oscillating arc set on said nozzle
housing.

17. A sprinkler, said sprinkler having a housing, a
riser member in said housing, a cover on the top of said
housing, said riser member extending through an open-
ing 1n said cover for movement between an extended
“operating” position and a retracted “off” position, seal
means between said cover and said riser member, spring
means for placing said riser member in its retracted
“off” position, means for admitting water to said hous-
ing below said riser member for placing said riser mem-
ber in its extended “operating” position, a nozzle hous-
ing mounted on said user member, said nozzle housing
having nozzle means, said nozzle means having a setable
arc of coverage, means on the top of said nozzle housing
to set the are of coverage, means for direct reading of
the are set on said nozzle housing, means for manually
rotating said riser member to properly direct the arc of
said nozzle means.

18. A combination as set forth in claim 17 wherein
said user member is manually rotatable in said housing
to properly direct the arc of said nozzle means.

19. A sprinkler, said sprinkler having a housing, a user
member in said housing, a cover on the top of said
housing, said riser member extending through an open-
ing in said cover for movement between an extended
“operating” position and a retracted “off’ position, seal
means between said cover and said riser member, spring
means for placing said riser member in its retracted
“off”” position, means for admitting water to said hous-
ing below said riser member for placing said riser mem-
ber 1in its extended “‘operating” position, a nozzle hous-
ing having nozzle means, said nozzle housing being
mounted for rotation, a drive means for rotating said
nozzle housing, said drive means having reversing
means for reversing rotation of said nozzle housing
from one direction to the other for oscillation, means
rotatable with said nozzle housing for contacting said
reversing means to reverse rotation of said nozzle hous-
ing to determine the arc of oscillating movement, said
means rotatable with said nozzle housing being adjust-
able to vary the arc of oscillating movement, means on
the top of said nozzle housing to set the are of oscillat-
ing movement of said nozzle means at a desired angle in
said retracted “off” position or in said extended “oper-
ating” position, means on the top surface of the nozzle
housing for direct reading of the arc of oscillating
movement set on said nozzle housing.

20. A spnnkler, said sprinkler having a housing, a
riser member in said housing, a cover on the top of said
housing, said riser member extending through an open-
ing 1n said cover for movement between an extended
“operating” position and a retracted “off” position, seal
means between said cover and said riser member, spring
means for placing said riser member in its retracted
“off” position, means for admitting water to said hous-
Ing below said riser member for placing said riser mem-
ber in 1ts extended *“‘operating” position, a nozzle hous-
ing having nozzle means, said nozzle housing being
mounted for rotation, a drive means for rotating said
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nozzle housing, said drive means having reversing
means for reversing rotation of said nozzle housing
from one direction to the other, means rotatable with
said nozzle housing for contacting said reversing means
to reverse rotation of said nozzle housing to determine
the arc of rotation, said means rotatable with said nozzle
housing being adjustable to vary the arc movement,
means on the top of said nozzle housing to set the arc
movement of said nozzle means, means on the top sur-
face of the nozzle housing for direct reading of the arc
movemernt set on said nozzle housing, means for manu-
ally rotating said riser member to properly direct the
arc movement of said nozzle means.

21. A sprinkler, said sprinkler having a housing, a
riser member in said housing, a cover on the top of said
housing, said riser member extending through an open-
ing in said cover for movement between an extended
“operating’’ position and a retracted “off” position, seal
means between said cover and said riser member, spring
means for placing said riser member in its retracted
“off” position, means for admitting water to said hous-
ing below said riser member for placing said riser mem-
ber in its extended “operating” position, a nozzle hous-
ing having nozzle means, said nozzle housing being
mounted for rotation, a drive means for rotating said
nozzle housing, said drive means having reversing
means for reversing rotation of said nozzle housing
from one direction to the other for oscillation, said
reversing means having contact means to reverse rota-
tion of said nozzle housing at a predetermined are of
oscillating movement, said contact means being adjust-
able to vary the arc of oscillating movement, means on
the top of said nozzle housing to set the arc of oscillat-
ing movement of said nozzle means at a desired angle in
said retracted “off”” position or in said extended “oper-
ating” position, means on the top surface of the nozzle
housing for direct reading of the arc of oscillating
movement set on said nozzle housing.

22. A combination as set forth in claim 21 wherein
said means on the top of said nozzle housing to set the
are movement of said nozzle means adjusts said contact
means.

23. A sprinkler, said sprinkler having a rotatable noz-
zle housing, said sprinkler having water inlet means,
two nozzles in said nozzle housing, water driven means
in said sprinkler for rotating said nozzle housing, first
passage means in said sprinkler for directing a flow of
water from said water inlet means through said water
driven means to one of said nozzles, second passage
means in said sprinkler for directing a flow of water
from said water inlet means directly to said other noz-
Zle.

24. A sprinkler as set forth in claim 23 wherein said
second passage means includes valving means for con-
trolling the flow of water to said other nozzle.

25. A sprinkler as set forth in claim 23 wherein said
second passage means has a first non-rotating annular
opening, a second rotating annular opening aligned
with said first non-rotating annular opening to control
flow to said other nozzle, an annular secondary flow
inlet insert located in said first annular opening, a sec-
ondary flow control plate controlling flow through said
second annular opening.

26. A sprinkler as set forth in claim 25 wherein said
secondary flow control plate has a contoured opening
for directing a predetermined flow to said other nozzle
to produce a desired precipitation pattern, and said
annular secondary flow inlet insert has an opening for
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directing flow from said second passage means to said
contoured opening.

27. A sprinkler as set forth in claim 26 wherein said
annular secondary flow inlet insert has a second open-
ing, said secondary flow control plate has a third open-
ing to admit additional flow from said second opening
to said other nozzle to supplement flow from said con-
toured opening.

28. A sprinkler as set forth in claim 23 wherein said
rotatable nozzle housing includes a chamber at the cen-
ter thereof forming a portion of the first passage means
connected to said one of said nozzles, said rotatable
nozzle housing also including an annular chamber
around said center chamber forming a portion of the
second passage means connected to said other nozzle.

29. A sprinkler as set forth in claim 28 wherein valve
means is provided to control the flow of water entering
said annular chamber.

30. A sprinkler as set forth in claim 28 including
means for oscillating said nozzle housing, means on the
exterior of said nozzle housing for setting said nozzles at
a desired are of coverage and indicating said desired arc
of coverage.

31. A combination as set forth in claim 30 including
means on the top of said nozzle housing for direct read-
ing of the arc set on said nozzle housing.

32. A combination as set forth in claim 30 wherein
said means for indicating the desired arc of coverage
also indicates the proper direction of the arc of cover-
age. |

33. A rotary drive sprinkler comprising a riser mem-
ber for receiving a supply of water, a nozzle assembly
means for directing water therefrom, said nozzle assem-
bly means having a nozzle, said riser member having an
output shaft means, said output shaft means connected
to said nozzle assembly means, a rotary drive assembly
in said riser member, said rotary drive assembly having
an output means for driving said output shalt means,
said rotary drive assembly having a reversing mecha-
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nism including means for reversing the direction of 40

rotation of said output means to obtain oscillation of

said output shaft means, two angular limit contact
means rotatable with said nozzle assembly means, said
reversing mechanism having actuation means for en-
gagement by said two angular limit contact means for
changing the direction of rotation of said nozzle assem-
bly, setting means on said nozzle assembly means for
setting the relative position of said contact means to
obtain a desired angle of oscillation, wherein said set-
ting means includes indicating means on the top of said

nozzle assembly means for reading out the angle of

oscillation, means for rotating said riser member to
properly align said angle of oscillation in a desired di-
rection.

34. A rotary drive sprinkler comprising a riser mem-
ber for receiving a supply of water, a nozzle assembly
means for directing water therefrom, said nozzle assem-
bly means having a nozzle, said riser member having an
output shaft means, said output shaft means connected
to said nozzle assembly means, a rotary drive assembly
in said riser member, said rotary drive assembly having
an output means for driving said output shaft means,
said rotary, drive assembly having a reversing mecha-

nism including means for reversing the direction of
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rotation of said output means to obtain oscillation of 65

said output shaft means, setable limit contact means for
setting an angle of oscillation, said reversing mechanism

having actuation means for engagement by said setable
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limit contact means for changing the direction of rota-
tion of said nozzle assembly, indicating means on the
exterior of the top of said nozzle assembly means for
reading out the angle of oscillation, means for manually
rotationally positioning said indicated angle of oscilla-
tion in a proper direction to obtain desired ground cov-
erage.

35. A sprinkler, said sprinkler having a riser member,
a nozzle housing mounted for oscillation at a setable arc
on said riser member, said nozzle housing having nozzle
means, reversing drive means in said riser member,
setting means on the top of said nozzle housing for
setting the desired angle of oscillation of said reversing
drive means to oscillate said nozzle means at a desired
angle of oscillation to obtain desired ground coverage
in a specific direction, slip means between said setting
means and said nozzle housing, second slip means con-
necting said drive means to said nozzle housing for
driving it, said first and second slip means providing for
improper rotation of said nozzle housing without dam-
aging said reversing drive means or selling means.

36. A combination as set forth in claim 35 wherein
said first and second slip means provides for maintaining
said angle of oscillation at its desired angle after im-
proper rotation, said desired angle while remaining the
same is not directed to said specific direction.

37. A combination as set forth in claim 36 wherein a
third slip means is located between said riser member
and a base housing for permitting rotation of said riser
member in said housing to allow repositioning of the
nozzle housing to obtain ground coverage in a specific
direction.

38. A rotary drive sprinkler comprising a sprinkler
housing for receiving a supply of water, a riser member
in said housing, a cover on the top or said housing, said
riser member extending through an opening in said
cover for movement between an extended *“‘operating’
position and a retracted “OFF” position, a nozzle hous-
ing mounted on said riser member, said nozzle housing
having a nozzle for directing water therefrom, said
nozzle housing having a top, said riser member having
an output shaft means, said output shaft means con-
nected to said nozzle housing, a rotary drive means 1n
said riser member for driving said output shaft means,
said rotary drive means having a reversing mechamsm
including means for reversing the direction of rotation
of said output shaft means to obtain oscillation of said
output shaft means, two angular limit contact means for
setting a desired angle of oscillation of said nozzle hous-
ing, means mounting said two angular limit contact
means for relative rotational movement to change the
desired angle of oscillation of said nozzle housing, set-
ting means on said nozzle housing for changing the
relative position of said angular limit contact means to
each other in said retracted “OFF” position or 1n said
extended “operating” position to obtain a desired angle
or oscillation, indicating means on the exterior of said
nozzle housing for reading out the angle of oscillation.

39. A combination as set forth in claim 38 wherein
said indicating means also indicates the direction of the
angle of oscillation.

40. A combination as set forth in claim 38 wherein
said indicating means is on the top of said nozzle hous-
ng.

41. A combination as set forth in claim 38 wherein
said setting means on said nozzle housing has a rod
connected to said angular limit contact means.
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42. A combination as set forth in claim 38 wherein
said indicating means has two relatively movable indi-
cators, one indicator being aligned with the nozzle, the
other indicator indicates the angle or oscillation, said
other indicator being located in the center or the exte-
rior or the top of said nozzle housing.

43. A combination as set forth in claim 38 wherein
said sprinkler housing has a locking lug for receiving a
lock wire, a ground supply pipe admitting water to said
sprinkler housing for directing water to said riser mem-
ber, a lock wire connected between said locking lug and
said ground supply pipe for preventing rotation of said
housing.

44. A rotary drive sprinkler comprising a sprinkler
housing for receiving a supply of water, a riser member
in said housing, a cover on the top of said housing, said
riser member extending through an opening in said
cover for movement between an extended “operating”
position and a retracted “OFF”’ position, a nozzle hous-
ing mounted on said riser member, said nozzle housing
having a nozzle for directing water therefrom, said
nozzle housing having a top, said riser member having
an output shaft means, said output shaft means con-
nected to said nozzle housing, a rotary drive means 1n
said riser member for driving said output shaft means,
said rotary drive means having a reversing mechanism
including means for reversing the direction of rotation
of said output shaft means to obtain oscillation of said
output shaft means, two angular limit contact means for
setting a desired angle of oscillation of said nozzle hous-
ing, means mounting said two angular limit contact
means for relative rotational movement to change the
desired angle of oscillation of said nozzle housing, set-
ting means on said nozzle housing for changing the
relative position of said angular limit contact means to
each other to obtain a desired angle of oscillation, indi-
cating means on the exterior of said nozzle housing for
reading out the angle of oscillation, said indicating
means also indicates the direction of the angle of oscilla-
tion, said riser member has means allowing the riser
member to be manually rotated within said sprinkler
housing without rotating the housing to align said indi-
cated angle of oscillation to the area to be covered on
the ground.

45. A sprinkler, said sprinkler having a housing, a
riser member in said housing, a cover on the top of said
housing, said riser member extending through an open-
ing in said cover for movement between an extended
“operating” position and a retracted “OFF”™ position,
seal means between said cover and said riser member,
spring means for placing said riser member in its re-
tracted “OFF” position, means for admitting water to
said housing below said riser member for placing said
riser member in i1s extended “‘operating” position, a
nozzle housing mounted for oscillation at a setable arc
on said riser member, said nozzle housing having nozzle
means, means on the top of said nozzle housing to set
the arc of oscillating movement of said nozzle means,
means for manually rotating said riser member to prop-
erly direct the arc of oscillating movement of said noz-
zle means.

46. A combination as set forth in claim 45 wherein
said riser member is manually rotatable in said sprinkler
housing to properly direct the arc of oscillating move-
ment of said nozzle means, and means for preventing
rotation of said sprinkler housing.

47. A sprinkler, said sprinkier having a housing, a riser
member in said housing, a cover on the top of said housing,
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said riser member extending through an opening in said
cover for movement between an extended “‘operating”
position and a retracted “‘off” position, spring means for
placing said riser member in its retracted “off’ position,
5 means for admitting water to said housing below said riser
member for placing said riser member in its extended

“opening” position, a nozzle housing mounted for oscilla-

tion at a setable arc on said riser member, said nozzle

housing having nozzle means, drive means in said riser
10 member for rotating said nozzle housing through a set arc

of motion, reversing means for reversing the direction of

rotation of said nozzle housing, means to set the arc of

oscillating movement of said nozzle means at a desired

angle, means on the top of said nozzle housing for direct
15" peading of the arc of oscillating movement set on said
nozzle housing in said retracted ‘“‘off”’ position or said ex-
tended “‘operating” position.

48. A sprinkler, said sprinkler having a housing, a riser
member in said housing, a cover on the top of said housing,
said riser member extending through an opening in said
cover for movement between an extended “‘operating”
position and a retracted “off’ position, spring means for
placing said riser member in its retracted “off’ position,
means for admitting water 10 said housing below said riser
member for placing said riser member in its extended
“operating” position, a nozzle housing mounted for oscilla-
tion at a setable arc on said riser member, said nozzle
housing having nozzle means, drive means in said riser
member for rotating said nozzle housing through a set arc
of motion, reversing means for reversing the direction of
rotation of said nozzle housing, means on the top of said
nozzle housing to set the arc of oscillating movement of said
nozzle means, means for direct reading of the arc of oscil-
35 lating movement set on said nozzle housing, flange means

on said riser member, said spring means being positioned to

act on said flange means, said flange means comprising a

flange fixed on said risr member, a spring retainer ring

mounted on said flange, means fixing said spring retainer
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40 ring against rotation in said housing, holding means to

maintain said spring retainer ring and said flange at a set

relative position during operation and permit relative rota-

tion between said flange and spring retainer ring by apply-

ing a rotative force on the riser member to overcome said
45 holding means.

49. A sprinkler, said sprinkler having a housing, a riser
member in said housing, a cover on the top of said housing,
said riser member extending through an opening in said
cover for movement between an extended ‘‘operating”

sq position and a retracted “off’ position, spring means for
placing said riser member in its retracted “off’ position,
means for admitting water to said housing below said riser
member for placing said riser member in its extended
“operating” position, a nozzle housing mounted for oscilla-

55 tion at a setable arc on said riser member, said nozzle
housing having nozzle means, drive means in said riser
member for rotating said nozzle housing through a set arc
of motion, reversing means for reversing the direction of
rotation of said nozzle housing, means on the top of said

60 nozzle housing to set the arc of oscillating movement of said
nozzle means, means for direct reading of the arc of oscil-
lating movement set on said nozzle housing, said cover and
housing have a quick connect-disconnect fixing means
between them, said cover having a downwardly extending

65 annular flange, said housing having an enlarged top por-
tion to receive said annular flange therein, said top portion
and annular flange having a plurality of interlocking ra-
dial lugs with axially facing locking surfaces.
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50. A sprinkler, said sprinkler having a housing, a riser  placing said riser member in its retracted “off” position,
member in said housing, a cover on the top of said housing, means for admitting water to said housing below said riser
said riser member extending through an opening in said member for placing said riser member in its extended
cover for movement between an extended ‘‘operating” “operating” position, a nozzle housing mounted on said
position and a retracted “off” position, spring means for 5 riser member, said nozzle housing having nozzle means,
placing said riser member in its retracted “off”’ position, said nozzle means having a setable arc of coverage, drive

means for admitting water to said housing below said riser means in said riser member for rotating said nozzle hous-
member for placing said riser member in its extended ing through a set arc of motion, reversing means for revers-
“operating’ position, a nozzle housing mounted for oscilla- ing the direction of rotation of said nozzle housing, means
tion at a setable arc on said riser member, said nozzle 10 on the top of said nozzle housing to set the arc of coverage,
housing having nozzle means, drive means in said riser means for direct reading of the arc set on said nozzle hous-

member for rotating said nozzle housing through a set arc ing, means for manually rotating said riser member to
of motion, reversing means for reversing the direction of  properly direct the arc of said nozzle means.

rotation of said nozzle housing, means on the top of said 54. A sprinkler, said sprinkler having a housing, a riser
nozzle housing to set the arc of oscillating movement of said 15 member in said housing, a cover on the top of said housing,
nozzle means, means for direct reading of the arc of oscil- said riser member extending through an opening in said

lating movement set on said nozzle housing, means for cover for movement between an extended “‘operating”
manually rotating said riser member to properly direct the  position and a retracted “off” position, spring means for
arc of oscillating movement of said nozzle means. placing said riser member in its retracted “off”’ position,

51. A sprinkler, said sprinkler having a housing, said 20 means for admitting water to said housing below said riser
sprinkler housing has a locking lug for receiving a lock member for placing said riser member in its extended
wire, a riser member in said housing, a cover on the top of  “operating” position, a nozzle housing having nozzle
said housing, said riser member extending through an means, said nozzle housing being mounted for rotation, a
opening in said cover for movement between an extended drive means in said riser member for rotating said nozzle
“operating” position and a retracted “off”’ position, spring 25 housing, said drive means having reversing means for re-

means for placing said riser member in its retracted “off” versing rotation of said nozzle housing from one direction to
position, means for admitting water to said housing below the other for oscillation, means rotatable with said nozzle
said riser member for placing said riser member In its housing for contacting said reversing means lo reverse

extended “‘operating’’ position, said means for admitting rotation of said nozzle housing to determine the arc of
water including a ground supply pipe, a nozzle housing 30 oscillating movement, said means rotatable with said noz-
mounted for oscillation at a setable arc on said riser mem- zle housing being adjustable to vary the arc of oscillating
ber, a lock wire connected between said locking lug and movement, means on the top of said nozzle housing to set
said ground supply pipe for preventing rotation of said the arc of oscillating movement of said nozzle means at a
housing, said nozzie housing having nozzle means, drive desired angle in said retracted “off’ position or in said
means in said riser member for rotating said nozzle hous- 35 extended ‘“‘operating” position, means on the top surface of

ing through a set arc of motion, reversing means for revers- the nozzle housing for direct reading of the arc of oscillat-
ing the direction of rotation of said nozzle housing, means ing movement set on said nozzle housing.

on the top of said nozzle housing to set the arc of oscitlating 55. A sprinkler, said sprinkler having a housing, a riser
movement of said nozzle means, means for direct reading member in said housing, a cover on the top of said housing,

of the arc of oscillating movement set on said nozzle hous- 40 said riser member extending through an opening in said
ing, means for manually rotating said riser member to cover for movement between an extended “operating”
properly direct the arc of oscillating movement of said  position and a retracted “off” position, spring means for

nozzle means. placing said riser member in its retracted “off”’ position,

52. A sprinkler, said sprinkler having a housing, a riser means for admitting water to said housing below said riser
member in said housing, a cover on the top of said housing, 45 member for placing said riser member in its extended
said riser member extending through an opening in said “operating”’ position, a nozzle housing having nozzle
cover for movement between an extended ‘“‘operating” means, said nozzle housing being mounted for rotation, a
position and a retracted “off’ position, spring means for drive means in said riser member for rotating said nozzle
placing said riser member in its retracted “‘off’ position, housing, said drive means having reversing means for re-

means for admitting water to said housing below said riser 50 versing rotation of said nozzle housing from one direction 10
member for placing said riser member in its extended the other, means rotatable with said nozzle housing for
“operating” position, a nozzle housing mounted on said contacting said reversing means to reverse rotation of said
riser member for oscillation, said nozzle housing having nozzle housing to determine the arc of rotation, said means
nozzle means, said nozzle means having a fixed flow area rotatable with said nozzle housing being adjustable to vary
nozzle, said nozzle means having a setable oscillating arc of 55 the arc movement, means on the top of said nozzle housing
coverage, drive means in said riser member for rotating to set the arc movement of said nozzle means, means on the
said nozzle housing through a set arc of motion, reversing top surface of the nozzle housing for direct reading of the
means for reversing the direction of rotation of said nozzle arc movement set on said nozzle housing, means for manu-
housing, means on the top of said nozzle housing to set the ally rotating said riser member to properly direct the arc
oscillating arc of coverage at a desired angle in said re- 60 movement of said nozzle means.

tracted *‘off”’ position or In said extended “operating’ 56. A sprinkler, said sprinkler having a housing, a riser
position, means for direct reading of the oscillating arc set member in said housing, a cover on the top of said housing,
on said nozzle housing. said riser member extending through an opening in said

53. A sprinkler, said sprinkler having a housing, a riser cover for movement between an extended ‘“‘operating”
member in said housing, a cover on the top of said housing, 65 position and a retracted “off’ position, spring means for
said riser member extending through an opening in said  placing said riser member in its retracted “off” position,
cover for movement between an extended “‘operating”’ means for admitting water to said housing below said riser
position and a retracted “off’ position, spring means for member for placing said riser member in its extended
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“operating’® position, a nozzle housing having nozzle
means, said nozzle housing being mounted for rotation, a
drive means in said riser member for rotating said nozzle
housing, said drive means having reversing means for re-
versing rotation of said nozzle housing from one direction to
the other for oscillation, said reversing means having
contact means to reverse rotation of said nozzle housing at
a predetermined arc of oscillating movement, said contact
means being adjustable to vary the arc of osciliating move-
ment, means on the top of said nozzle housing to set the arc
of oscillating movement of said nozzle means at a desired
angle in said retracted “‘off’ position or in said extended
“operating’’ position, means on the top surface of the nozzle
housing for direct reading of the arc of oscillating move-
ment set on said nozzle housing.

57. A sprinkler, said sprinkler having a housing, a riser
member in said housing, a cover on the top of said housing,
said riser member extending through an opening in said
cover for movement between an extended *‘operating”
position and a retracted ‘“‘off’ position, spring means for
placing said riser member in its retracted ‘“‘off’ position,
means for admitting water to said housing below said riser
member for placing said riser member in its extended
“operating”’ position, a nozzle housing mounted for oscilla-
tion at a setable arc on said riser member, said nozzle
housing having nozzle means, means to set the arc of oscil-
lating movement of said nozzle means at a desired angle,
means on the top of said nozzle housing for direct reading
of the arc of oscillating movement set on said nozzle hous-
ing in said retracted “off’ position or said extended ‘“‘oper-
ating”’ position.

58. A sprinkler, said sprinkler having a housing, a riser
member in said housing, a cover on the top of said housing,
said riser member extending through an opening in said
cover for movement between an extended “‘operating”
position and a retracted “off’ position, spring means for
placing said riser member in its retracted “off’ position,
means for admitting water to said housing below said riser
member for placing said riser member in its extended
“operating” position, a nozzle housing mounted for oscilla-
tion at a setable arc on said riser member, said nozzle
housing having nozzle means, means on the top of said
nozzle housing to set the arc of oscillating movement of said
nozzle means, means for direct reading of the arc of oscil-
lating movement set on said nozzle housing, flange means
on said riser member, said spring means being positioned to
act on said flange means, said flange means comprising a
flange fixed on said riser member, a spring retainer ring
mounted on said flange, means fixing said spring retainer
ring against rotation in said housing, holding means to
maintain said spring retainer ring and said flange at a set
relative position during operation and permit relative rota-
tion between said flange and spring retainer ring by apply-
ing a rotative force on the riser member to overcome said
holding means.

59. A sprinkler, said sprinkler having a housing, a riser
member in said housing, a cover on the top of said housing,
said riser member extending through an opening in said
cover for movement between an extended “‘operating”’
position and a retracted “‘off”’ position, spring means for
placing said riser member in its retracted “‘off”’ position,
means for admitting water to said housing below said riser
member for placing said riser member in its extended
“‘operating” position, a nozzle housing mounted for oscilla-
tion at a setable arc on said riser member, said nozzle
housing having nozzle means, means on the top of said
nozzle housing to set the arc of oscillating movement of said
nozzle means, means for direct reading of the arc of oscii-
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lating movement set on said nozzle housing, said cover and
housing have a quick connect-disconnect fixing means
between them, said cover having a downwardly extending
annular flange, said housing having an enlarged top por-
tion to receive said annular flange therein, said top portion
and annular flange having a plurality of interlocking ra-
dial lugs with axially facing locking surfaces.

60. A sprinkler, said sprinkler having a housing, a riser
member in said housing, a cover on the top of said housing,

10 said riser member extending through an opening in said
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cover for movement between an extended ‘‘operating”
position and a retracted “off”’ position, spring means for
placing said riser member in its retracted “‘off’ position,
means for admitting water to said housing below said riser
member for placing said riser member in its extended
“operating” position, a nozzle housing mounted for oscilla-
tion at a setable arc on said riser member, said nozzle
housing having nozzle means, means on the top of said
nozzle housing to set the arc of oscillating movement of said
nozzle means, means for direct reading of the arc of oscil-
lating movement set on said nozzle housing, means for
manually rotating said riser member to properly direct the
arc of oscillating movement of said nozzle means.

61. A sprinkler, said sprinkler having a housing, said
sprinkler housing has a locking lug for receiving a lock
wire, a riser member in said housing, a cover on the top of
said housing, said riser member extending through an
opening in said cover for movement between an extended
“operating” position and a retracted “off’’ position, spring
means for placing said riser member in its retracted “off”
position, means for admitting water to said housing below
said riser member for placing said riser member in its
extended “operating” position, said means for admitting
water including a ground supply pipe, a nozzle housing
mounted for oscillation at a setable arc on said riser mem-
ber, a lock wire connected between said locking lug and
said ground supply pipe for preventing rotation of said
housing, said nozzle housing having nozzle means, means
on the top of said nozzle housing to set the arc of oscillating
movement of said nozzle means, means for direct reading
of the arc of oscillating movement set on said nozzle hous-
ing, means for manually rotating said riser member to
properly direct the arc of oscillating movement of said
nozzle means.

62. A sprinkler, said sprinkler having a housing, a riser
member in said housing, a cover on the top of said housing,
said riser member extending through an opening in said
cover for movement between an extended “‘operating”
position and a retracted *“‘off’’ position, spring means for
placing said riser member in its retracted “off’ position,
means for admitting water to said housing below said riser
member for placing said riser member in its extended
“operating”’ position, a nozzle housing mounted on said
riser member for oscillation, said nozzle housing having
nozzle means, said nozzle means having a fixed flow area
nozzle, said nozzle means having a setable oscillating arc of
coverage, means on the top of said nozzle housing to set the
oscillating arc of coverage at a desired angle in said re-
tracted ‘‘off’ position or in said extended “‘operating”

60 position, means for direct reading of the oscillating arc set

65

on said nozzle housing.

63. A sprinkler, said sprinkler having a housing, a riser
member in said housing, a cover on the top of said housing,
said riser member extending through an opening in said
cover for movement between an extended “‘operating”
position and a retracted *“‘off”’ position, spring means for
placing said riser member in its retracted “‘off’ position,
means for admitting water to said housing below said riser
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member for placing said riser member in its extended
“operating” position, a nozzle housing mounted on said
riser member, said nozzle housing having nozzle means,
said nozzle means having a setable arc of coverage, means
on the top of said nozzle housing to set the arc of coverage,
means for direct reading of the arc set on said nozzle hous-
ing, means for manually rotating said riser member to
properly direct the arc of said nozzle means.

64. A sprinkler, said sprinkler having a housing, a riser
member in said housing, a cover on the top of said housing,
said riser member extending through an opening in said
cover for movement between an extended *“‘operating”
position and a retracted “off’ position, spring means for
placing said riser member in its retracted “off” position,
means for admitting water to said housing below said riser
member for placing said riser member in its extended
“operating” position, a nozzle housing having nozzle
means, said nozzle housing being mounted for rotation, a
drive means for rotating said nozzle housing, said drive
means having reversing means for reversing rotation of said
nozzle housing from one direction to the other for oscilla-
tion, means rotatable with said nozzle housing for contact-
ing said reversing means to reverse rotation of said nozzle
housing to determine the arc of oscillating movement, said
means rotatable with said nozzle housing being adjustable

to vary the arc of oscillating movement, means on the top of
said nozzle housing to set the arc of oscillating movement of

said nozzle means at a desired angle in said retracted *‘off”’
position or in said extended “‘operating’’ position, means on
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the top surface of the nozzle housing for direct reading of 30

the arc of oscillating movement set on said nozzle housing.

65. A sprinkler, said sprinkler having a housing, a riser
member in said housing, a cover on the top of said housing,
said riser member extending through an opening in said
cover for movement between an extended ‘‘operating”
position and a retracted “off’ position, spring means for
placing said riser member in its retracted “‘off’ position,
means for admitting water to said housing below said riser
member for placing said riser member in its extended

35

40

45

50

55

65

40

“operating” position, a nozzle housing having nozzle
means, said nozzle housing being mounted for rotation, a
drive means for rotating said nozzle housing, said drive
means having reversing means for reversing rotation of said
nozzle housing from one direction to the other, means
rotatable with said nozzle housing for contacting said re-
versing means to reverse rotation of said nozzle housing to
determine the arc of rotation, said means rotatable with
said nozzle housing being adjustable to vary the arc move-
ment, means on the top of said nozzle housing to set the arc
movement of said nozzle means, means on the top surface
of the nozzle housing for direct reading of the arc move-
ment set on said nozzle housing, means for manually rotat-
ing said riser member to properly direct the arc movement
of said nozzle means.

66. A sprinkler, said sprinkler having a housing, a riser
member in said housing, a cover on the top of said housing,
said riser member extending through an opening in said
cover for movement between an extended “‘operating”
position and a retracted “off’ position, spring means for
placing said riser member in its retracted “off” position,
means for admitting water to said housing below said riser
member for placing said riser member in its extended
“operating” position, a nozzle housing having nozzie
means, said nozzle housing being mounted for rotation, a
drive means for rotating said nozzle housing, said drive
means having reversing means for reversing rotation of said
nozzle housing from one direction to the other for oscilla-
lion, said reversing means having contact means to reverse
rotation of said nozzle housing at a predetermined arc of
oscillating movement, said contact means being adjustable
to vary the arc of oscillating movement, means on the top of
said nozzle housing to set the arc of oscillating movement of
said nozzle means at a destred angle in said retracted *‘off”
position or in said extended *‘operating’’ position, means on
the top surface of the nozzle housing for direct reading of

the arc of oscillating movement set on said nozzle housing.
% * * * %
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