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This invention relates to improvements in
sprinklers and it consists of the matters here-
inafter  described and more particularly
pointed out in the appended claims.

5  Sprinklers are employed in many indus-
tries for cooling, aerating and washing and
have been in use for a long period of time for
watering lawns. In large permanent instal-
lations for sprinkling lawns, certain types of

10 gprinklers are set flush with the lawn surface
and are connected to underground piping
systems. Such sprinklers are either of the
rotating or oscillating type or of the station-
ary type and in some instances the structure

15 ig such that the sprinkler head thereof, upcn

application of the water pressure, is elevated

a distance above the lawn.

The primary object of the invention is to
provide an improved construction of sprin-
kler of the kind wherein the sprinkler head
is firgt elevated and thereafter turns abeut an
axis, under the action of the pressure of the
water employed.

Another object of the invention is to pro-
vide in a sprinkler of this kind a structure
adapted for use in connection with either of
two interchangeable nozzle members or caps,
whereby the sprinkler may be readily
changed from a continuously rotating one to
39 an oscillating or rotary reciprocating one.

Still another object of.the invention is fo
provide a sprinkler structure wherein the

earing of rotation of the head is disposed

closely adjacent the center of gravity therect,

o as to reduce friction and wear on the bear-

ing surfaces so that the effective life of the
sprinkler as 2 whole is greatly increased.

These objecis of the invention, as well as
others, together with the many advantages
thereof will more fully appear as I proceed
with my specification.

In the drawing :—

Fig. 1 is a longitudinal vertical sectional
.5 view through my improved sprinkler, em-
** Dodying that nozzle member or cap that
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makes the sprinkler an oscillating or rotary
reciprocating one.

Fig. 2 is a top plan view of the sprinkler
shown in Fig. 1.

Fie. 8 is a bottom plan view of the nozzle 50
member or cap employed in the structure
shown in Figs. L and 2.

Fig. 4 is a view in side elevation of the
gprinkler head and supporting member or
tube as an assembly when removed from the 55
casing.

Fig. 5is a view in side elevation of the noz-
zle member or cap that makes the sprinkler
an oscillating one.

Tig. 6 is a view in side elevation of another 60
nozzle member or cap which is interchange-
able with the first one to make the sprinkler
a continuously rotating one.

Tig. 7 is a perspective view of a certain
bearing block employed in my improved 65
sprinkler.

Iig. 8 is a perspective view of a certain
valve element embodied in my improved
sprinkler.

The invention is herein illustrated and de- 70
scribed as embodied in a sprinkler especially
adapted for lawn purposes, but as will be ap-
parent, the invention may also be embodied
in sprinklers for other purposes, where its
peculiar characteristics makes it of advan- 75
tage to do so.

Referring now in detail to that embodi-
ment of the invention illustrated in Figs. 1
to 5 inclusive and T and 8 respectively of the
accompanying drawing, 1 indicates as a 80
whole the upright tubular casing of the
sorinkler which comprises a tubular body 2,
with a cup shape top end 8 having an out-
wardly extending radial flange 4. At the
junction of the body and cup shaped top end 85
ig an interiorly threaded shoulder 5 the pur-
pose of which will later appear. The bottom
end of the body is interiorly threaded and
when the sprinkler as a whole is in place in
a lawn, said bottom end is engaged upon a %




2

‘Watervsupply pipe 6 and the flange 4 is dis-

posed substantially ﬁush with the turf of the

~lawn.

10

Associated with the casing thus far de-

scribed is a sprinkler as°embly unit 7 as best
shown in Fig. 4. Said unit comprvses =
guide tube 8 fixed at its top end %o a nut 9

that has a screw threaded engagement with-
in the shoulder 5. This crulde tube termi-
nates short of the bottom end of the body and
is provided at its bottom end with a pair of
relatively narrow guide slots 10 and a pair of
wider and longer water inlet slots 11, with

~one pair of slots disposed in a plane at a
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right angle to the other pair of slots, both
pairs of slots opening through the bhottom
end of the guide tube 8.

Slidable in the guide tube is a water supply

tube-or'conduit 12 the top-end of which nor--

mally extends above the nut 9 and is there

-fixed to the bottom wall of a sprinkler head

member 13 that includes an upwardly and
outwardly curved wall orrim 14. Secured to

the bottom wall of the head membeér 13 isa.

bearing block 15 best shown in perspective in
7. BSaid block . includes supporting

formed ‘a bearing opening and seat 18.
Screws 19 extend down -through said sup:
porting sleeves into the bottom wall of the
head to secure the block in position with its
bearing opening disposed axially of the water
tube or conduit 12. In the extreine bottom

_end of the tube is.an axially apertured plug

20 and above said plug said tube is provided
with a plurality of water inlet openings 21
of substantial diameter.” In the outer pe-
riphery of said tube above the inlet openings
21 is provided a plurality of water ways 22
in the form of annular grooves as best shown
in Fig. 4.

Disposed axially in the water tube 12 1s
guide rod or stem 23 and on the top end there-
of above the bearing block 15 is a disc 24
having an upstanding stop rm 25, The plug
90 before mentioned, is free to-slide longitud:-
nally and to rotate about said rod or stem
23. To the bottom end of the rod is secured
a cross bar 26, the ends of which extend inte
the guide groove 10 in the tube 8 whereby the
rod is held against rotation. T.oose ‘on the
rod, just below the disc 24 is a bearing mem-
ber 27 in the form of a part of a snhem that
bears upon the seat 18 of the bearn‘b block
15.

98 indicates a noz71e 1nr>mb°r or cap which
inclades a top wall 29 and an annular depend-
ing flange 30 having a rabbet groove therein
to receive the free edge of the wall 14 of the
head 13 with a good spug but detachable fit,
the cap being secured to the head by mesns
of screws 28528 best shown in I'ig. 2. The
top wall of said cap overhangs a and nort rmally

‘engages upon the ﬂaLW 4-of the casing to.
‘prowde a closure for the cup like top “end

lar.
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‘of the casing and on the under °1de of the

cap is'a pair of substantially opposite lugs
or blocks 31 and 32 re snectlve y. Each block
has a nozzle opening 33—34 therein both of
which are disposed in thesame direction and
at an angle of about 45° to
The nozzle opening 33 is of a diameter

greater than that of the nozzle opening 34

and one end of each nozzle opens through

the top wall of the cap while ihe other end
opens through its associated block by means
of & sphemcal seat 85 as best shown in Fig. &
36 indicates 2 bell crank like valve lever
best shown in Fig. 8. Baid lever includes a
long arm 37 and a shorter arm 38 disposed
at a relatively obtuse angle and the junction
of said arms is formed to provide a sleeve 39,

Passing through this sleeve is a pivot pin 40
threaded into the top wall of the cap, off

center with respect thereto. - On the free end
of each arm is a spheric boss 875—38% re-

spectively adapted for engagement upon the
seat 35 of the associated nozzle openings 83
and 84 respectively. TIn this respect it is
pointed out that the longer arm 37 is asso-
ciated with the nozzle opening 33 of larger
diameter and the shorter arm is associated

with the nozzle cpening 34 of smaller diam-

eter.

In operation, assume that he sprinkler as
a whole is embedded in a lawr and is at-
tached to'a water Shpply pipe §. “When the

‘water is turned on, it enters the tubular body
and passes dlrough the slots 11 and openings

21 into the interior of the supply tube 12.
It is pointed out at this time, that said open-

ings 21 are so many in number’ and are so
disposed about the tube 12 that no matbter
in what position said tube stops, certain of
said openings will be in communication with
either the guide slots 10 or water inlet slots
11 respectively. Thus so soon as water en-
ters the tubular casmg 1, its entrance into
the tube 12 is #ssured - for -actuating the
sprinkler in the manner intended. The wa-
ter passes upwardly- in this tube to emerge
from the top end thereof into the space or
chamber between the head 18 and cap 28 and
the pressure builds up therein.” Due to this

pressure, the first action to take place is that

the head and cap-are elevated-into aposition
above the top end of the easing as shown in
dotted lines in Fig. 1, this-movement being
Iimited by the engagemeént of the cross bar
26 with the top ends of the slots 10. -

In this upward movement of the head and
cap, the inlet tube 12 of course is also ele-
vated as well ag the guide rod 23, the latter

the perpendicu~-
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being incapable of rotation. due fo the en-

gagement of the cross bar 26 inthe guide stots
10. With the grooves. 29 in-the water inlet
tube as before described such water as acts
to seep up between the tubes 8 and 12 is di-
rected iout of its normal direction of flow,

50 that this seepage is materially retarded

130



10

15

20

25

30

35

- 40

45

50

55

60°

65

1,802,059

'or restricted due to the sealing like action of
gaid grooves. »

With the arms 37—38 of thelever 36 of un-
equal lengthis and disposed at the obtuse an-
gle mentioned, itis apparent that an unbal-
anced condition exists between said arms and
as the water issues from the larger nozzle
opening, it acts npon the longer arm to swing
the lever in a direction closing off the smaller
nozzle opening. As the lever 36 moves
through but a small angle and the arms there-
of aré always in close proximity to the seats
85 at the inner ends of the nozzle openings
83—384 so that the closing of the smaller noz-
zle is almost instantaneous.. The larger noz-
zle opening now being unobstructed, a jet of
water will issue therefrom and the reaction of
such jet causes the head and cap to rotate
about-the bearing member 27, the water tube
12 of course turning therewith. In the rota-
tion of the -cap and head as described, the
short arm of the lever will engage the stop
member 25 and will be swung in a reverse di-
rection thereby, to cause the nozzle opening
34 to be opened and the nozzle opening 33 to
be closed.

Water then issues from the opening 84 as a
jet and the reaction thereof causes the cap,
head and water inlet tube to be turned in the
opposite direction until the long arm 37 en-
gages said stop 25, when direction is once
again reversed, so that an oscillatory or ro-
tary reciprocatory movement of the cap and
head takes place through an angle of ap-
proximately 180°. By means of such a con-
struction the sprinkling action can be regu-
lated so far as certain limits or boundaries are
concerned as when defined by sidewalks,

_buildings, runways and the like.

Thus with the water issuing in jet form, a
high rotative speed is imparted to the head
and cap and the jets throughout their range
or spread are broken up in droplets which
closely simulates a rain shower. Thus a sat-
isfactory result so far as sprinkling a lawn
is concerned, is attained.

By reason of the bearing plug in the bottom
end of the tube, it is apparent that with the
head and cap in an elevated position, the wa-
ter pressure is exerted upon bhoth ends of the
plug in substantially the same proportions so
that both interior and exterior pressure ap-
proximately balance, thereby reducing the
upward pressure on the point of bearing of
thehead and cap. Assume that the water has
been shut off from the sprinkler and that
the head has ceased oscillation in such a po-
sition that both valves on the ends of the
lever arms are open with respect to their
sociated nozzle openings. Assume that wa-
ter is again turned on. Immediately upen
issuance of fluid from both nozzle openings in
the head, different veactions are obtained by
reason of the difference in areas of the noz-
zles. Since the larger nozzle will have the

as-

3

greater reaction.and before sufficient reac-
tion has developed to turn the nozzle head
proper, enough difference in reaction acting
on the faces of the valves at the ends of the
lever arms occurs to swing the longer arm
away from its nozzle opening. This will
cause the smaller arm to swing towards its
nozzle opening to close the same thereby
making available the maximum starting
torque with which to start rotation of the
sprinkler head proper.” Thus no matter

-whether the sprinkler has stopped in a posi-

tion wherein both nozzles ave open or only
one of them is open, the initial movement to
operate the valve into such a position that
will produce the torque necessary to start the
head is attained.

In Fig. 6 I have illustrated another cap
member which is interchangeable with the
first-mentioned cap, when a continuously ro-
tating instead of an oscillating sprinkler is
desired. The cap 28 is provided on its un-
der side with integral nozzle opening blocks
or lugs 31°—32* disposed diametrically op-
posite each other and each block is provided
swwith nozzle openings 33° and 34* respectively
of equal diameters but facing in the opposite
directions. To substitute the cap 28* for the
cap 28, it is only necessary to take out the
screws 28 and remove the cap 28 and then
apply the cap 28 in its stead, after which the
screws 28% are replaced to secure the cap 28°
to the head.

With such a eap in place and with the
water turned on pressure builds up in the
chamber between the head and cap and first
elevates the same and the water will then
issue from the nozzle openings. As these
openings are faced in opposite directions, the
reaction is such as to rotate the head and cap
continuously in one direction about the tube
or stem 12 and bearing 27 as an axis. As
there are no valve arms employed in connec-
tion with the cap, it is apparent that the
stop 25 remains inactive, ready for operation
for its intended purpose, when the caps are
again changed as for instance when an oscil-
lating type of sprinkler is desired.

It is pointed out that all water passage
openings are of substantially large diameter,
to permit free flow and discharge of all such
arit as the water may eontain,  With the seal-
ing grooves 22 as before described, the grit
is prevented from passing up between the
tubes 8 and 12 with the resuit that the grit
cannot produce excessive wear between the
tubes. Again such large particles as cannot
pass through the ports or openings 21 arve
brushed off by the rotation of the tube sothat
the same cannot be clogged up.

With the center of gravity of the head, dis-
posed in as close proximity to the top bearing
as circumstances permit, it is apparent that
the head and cap will rotate without tendency
to wabble and thus the life of the bearing
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-surfaces is :greatly prolonged as there is no

undue friction between them.

‘While in describing the invention- I have
referred dn detail to the form, arrangement
and construction of parts thereof, the same
is to be considered merely as illustrative so
that I donot wish to be imited thereto except

~as may. be specifically set forth in the .ap-

porting means in which said conduit is both-
7 rotatively.as well as longitudinally mounted,
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pended claims.

T elaim as my invention: o ,

- 1. A sprinkler embodying therein a sprin-
klerhead, a conduit fixed to said head for sup-
plying fluid thereto under pressure, a sup-

a nozzle member associated with the head, a
member disposed axially of the head and
movable longitudinally therewith and a bear-
ing element on said last mentioned member
engaged by said head, said last mentioned
member including parts operable to engage
with said supporting means in a manner
limiting the longitudinal mevement of said
head. S T

2. A sprinkler embodying therein a sprin-
Ker head, means-for-supporéing said head for
a turning movement, a conduit for supplying
fluid under pressure to-said head, a nozzle
member associated with the head, a member
disposed axially of the head and movable
longitudinally. therewith, a bearing element
Ioose on the top end of said member and en-
gaged by said head and a cross bar carried
on the bottom end of said member and so
engaged ‘with the supporting means as to
limit the longitudinal movement of the head
in one direction.

3. A sprinkler embodying therein a sprin-
kler head, means for supporting said head for
a turning movement, a conduit for supplying
fluid under pressure to said head, a nozzle
member niounted on said head and having
nozzle openings therein, means pivoted on
said nozzle member for an oscillatory move-
ment and including unbalanced arms op-
erated upon by water issuing from the nozzle
openings to.open and close said nozzle open-
ings and a non-rotative element adapted to
be alternately engaged by said arms of said
pivoted means to cause the same to open one
nozzle and close the other and vice vérsa in the
turning movement of the head and mozzle
member. ‘

4. A sprinkler embodying therein a sprin-
kler head, means for supporting said head for
a turning movement, a conduit for supplying
fluid under pressure to said head, a nozzle
member mounted on said head and having
nozzle openings therein facing in the same
direction, an unbalanced lever pivoted on
said member, and including rigidly con-
nected together arms, one associated with-each
nozzle opening and a non-rotative member
disposed in said head and adapted to be

1,892,959

-alternately engaged by said arms to open one
nozzle opening and to close the other.

5.- A sprinkler embodying therein a-sprin-
kler head, means for supporting: said head

for a turning movement, a conduit: for sup- -
‘plying -fluid under pressure to said head, a
‘nozzle member mounted on the head and hav-

ing nozzle openings therein facing in the same
direction and, the one being of a diameter

greater than the other, a two armed lever piv-

oted on said nozzle member and having one " -

arm longer than the other but rigidly con-
nected thereto, the longer arm bemg associ-
ated with said larger nozzle opening and the
shorter arm being associated with the smaller
nozzle opening and- a non-rotative element

arranged in said head and adapted to be en-
gaged by said arms to cause said arms to -

alternately close and open the associated noz-
zle opening.

6. A sprinkler embodying thefein‘i sprin-

kler head, a nozzle member associated with
said head, a tube upon the top end of which
said head is mounted, said tube being closed

at its bottom end but- having water inlets.

therein above said bottom end, a second tube
in which the first tube has bearing, a guide
rod disposed axially in the first mentioned
tube and extending through the closed bot-
tom end thereof, a bearing member ‘on the

top end of said rod engaged by said head,

and.a cross bar in the bottom end of said rod
and engaged with said second tube in a man-
ner holding the rod against rotation.- :
- 7. A sprinkler embodying therein a sprin-
Iler head, a nozzle member associated there-
with, a tube upon one end of which said head
1s. mounted and closed at its other end but
having fluid inlets in its sides, a second tube
in which the first tube is journalled, said sec-
ond tube having two sets of slots therein and
through one of which sets fluid is admitted
to the fluid inlets of the first tube, a rod dis-
posed. axially in said first tube, a bearing
member on one end thereof and engaged by
said head and a cross bar on the other end
of said rod and engaged in one of said sets
of slotsin said second tube. :

8. In a sprinkler, a nozzle member having
nozzle openings therein facing in the same
direction and an oscillatable lever pivoted
off center of said member and having rigidly
connected together arms of unequal length,
one associated with each nozzle opening, each
arm having means thereon operating in the
oscillation of the lever to close and open its
associated nozzle opening. :

9. A sprinkler embodying therein a sprin-
Ider head, means for supporting said head

for a turning movement, a conduit for sup--

plying a fluid to said head, which head is
formed and adapted to receive either of two
members, each having nozzles, the nozzles of
one head being operative under the action of
fluid jets discharged therefrom to produce
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4 rotary movement to the head and the noz-
zles of the other member being operative
under the action of fluid jets discharged
therefrom to produce an oscillating move-
ment to said head, each member being so con-
structed for cooperation with said head that
when it is applied thereto, one will produce
a rotary movement for the head and the other
will produce an oscillatory movement for the
head. ,
In testimony whereof, I have hereunto set
my hand; this 18th day of January, 1929.
PAUL LIPPERT.




