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This invention relates to water sprinklers and more
particularly to improvements in water sprinklers of the
wave type.

‘Wave type sprinklers have become quite popular, par-
ticularly for use in sprinkling lawns. In general, the
wave type sprinklers which are commercially available
provide an arcnate-shaped tubular spray head having a
series of spaced nozzles or orifices provided thereon.
This head is oscillated by suitable mechanism actuated
by the pressure of the water being sprayed. While the
commercial wave type sprinklers have proven satisfac-
tory, one of the big disadvantage of these sprinklers is
that the water distribution pattern is somewhat unequal.
This unequal water distribution results from the fact that
the sprinkler head is pivotally oscillated by a crank and
connecting link which imparts a simple harmonic mo-
tion to the oscillatory head. Thus, in operation, consider-
ably more water is distributed at the ends of the pat-
tern than in the middle portion thereof.

An object of the present invention is to provide a
sprinkler of the type described having improved means
for effecting oscillatory pivotal movement of the sprinkler
head at a substantially constant rate of angular move-
ment so as to materially improve the water distribution
pattern of the sprinkler.

Another object of the present invention is the provision
of a simple but effective cam and cam follower construc-
tion between the output shaft of a sprinkler of the type
«described and the spray head of the same, which cam and
cam follower means is operable to effect a substantially
constant angular movement of the sprinkler head in re-
spounse to the rotational movement of the output shaft.

Still another object of the present invention is the provi-
sion of a sprinkler of the type described embodying an
improved cam and cam follower motion transmitting
means which is simple in construction, efficient in opera-
tion and economical to manufacture and maintain.

These and other objects of the present invention will
become more apparent during the course of the fol-
lowing detailed description and appended claims.

The invention may best be understood with reference
to the accompanying drawings wherein an illustrative
embodiment is shown.

In the drawings:

FIGURE 1 is a side elevational view of a sprinkler
embodying the principles of the present invention;

FIGURE 2 is a fragmentary front elevational view
of the sprinkler with certain parts broken away for pur-
poses of clearer illustration;

FIGURE 3 is an enlarged fragmentary cross-sectional
view taken along the line 3—3 of FIGURE 1;

FIGURE 4 is a graph illustrating the relationship
between the angular position of the sprinkler head and
the distribution of the spray on the ground, the graph
indicating the four positions of adjustment of the sprinkier
head;

FIGURE 5 is a graph illustrating the relationship of
the output shaft of the sprinkler and the angular displace-
ment of the sprinkler head for each of the four adjust-
ments of the sprinkler head, the graph indicating a com-
parison between the cam and cam follower motion trans-
mitting means of the present invention and conventional
crank and connecting link motion transmitfting mecha-
nism of the prior art structures; ]

FIGURE 6 is graph similar to FIGURE 5, illustrating
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the relationship between the rotational movement of the
output shaft and the distribution of the spray on the
ground; and

FIGURE 7 is a graph similar to FIGURES 5 and 6
illustrating the relationship between the amount of water
distributed and its distribution on the ground. '

Referring now more particularly to FIGURES 1-3
of the drawings, there is shown therein a sprinkler, gen-
erally indicated at 10, embodying the principles of the
present invention. The sprinkler comprises a frame, gen-
erally indicated at 12, which provides an impeller housing
14 and a gear housing 16 communicating therewith. The
impeller housing 14 is provided with an inlet 18 having
a conventional hose fitting 26 mounted therein for con-
nection with a conventional garden hose or the like. The
impeller housing 14 is also provided with an outlet 22
which communicates with a sprinkler head, generally in-
dicated at 24.

The sprinkler head 24 preferably comprises a tube 26
having one end journalled in the impeller housing outlet
22, as by a rotary fitting 28. The opposite end of the
tube 26 is pivotally supported by an eye bolt 30 fixed in
upwardly extending relation to the outer end of a bent
tube 32 defining ground engaging runners of the sprinkler.
As best shown in FIGURE 2, the bent tube 32 extends
beneath the frame 12 and is rigidly secured to legs 34
depending therefrom, as by bolis 36. As best shown in
FIGURE 1, the central portion of the tube 26 is formed
into an upwardly arcuate configuration and is provided
with a series of longitudinally spaced spray orifices or
nozzles 38. ‘

The sprinkler head 24 is pivotally oscillated to dis-

tribute water to the ground by suitable motion transmit-

ting means actuatable in response to the pressure of the
water being sprayed. To this end an impeller 40 is
mounted within the impeller housing 14 for rotation in
response to the passage of water under pressure through
the impeller housing from the inlet 18 to the outlet 22
thereof. Fixed to the impeller 40 and extending up-
wardly therefrom into the gear housing 16 is a shaft 42
having worm gear teeth 44 formed on the upper end
thereof. Disposed in meshing engagement with the worm
gear teeth 44 is a pinion 46 which is mounted within
the gear housing 16 by means of a shaft 48. As best
shown in FIGURE 2, one end of the shaft 48 is disposed
within the gear housing 16 and has the pinion 46 suit-
ably fixed thereto. The opposite end of the shaft 48
extends outwardly of the frame 12.

Fixed to the end of the sprinkler head tube 24 adjacent
the fitting 28, as by a bolted split sleeve 50, is an arm 52.
Rotatably mounted on the outer end of the arm 52 is an
adjustment arm 54, the latter being movable into four
positions of adjustment, as by a knob 56, to change the
spray pattern of the sprinkler head. In general, the four
patterns of water distribution provided by the adjusting
knob 46 are full, center, left and right as shown on the
knob. In order to obtain full distribution, the arm 54
is moved into a position of general alignment with the
arm 52, with the outer end of the arm extending toward
the sprinkler head tube 26. Center distribution is ob-
tained by moving the arm 54 into a substantially di-
ametrically opposed position from that which obtains
full distribution. Right and left patterns of distribution
are obtained by disposing the arm 54 at substantial right
angles to the arm 52 extending to the left and right, as
shown in FIGURE 1, respectively. It will be understood
that suitable means (not shown) may be provided be-
tween the knob 56 and the arm 52 for retaining the arm
54 in any one of its four positions of adjustment (see, for
example, Pat. No. 2,921,474).

In accordance with the principles of the present inven-
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tion, motion transmitting means is connected between
the outer end of the shaft 48 and the arm 54 for effecting
a substantially constant angular movement of the sprin-
kler head 24 in response to the rotational movement of
the shaft 48. To this end, the outer exiremity of the

shaft 48 is provided with an angular projection 58, as

for example, a projection of square cross-sectional con-
figuration. The projection 58 engages within a corre-
sponding angular opening formed in a symmetrical heart:
shaped cam plate 60. The cam plate 60 is retained on
the extremity of the shaft 48 by means of a headed bolt
62 having an inner shank end portion 64 threadedly en-
gaged within the end of the shaft 48 and an enlarged
outer shank end portion 66 providing a smooth cyliridrical
surface.

Extending between the shaft 48 and the arm 54 is a
connecting link 68; one end of which is pivotally con-
nected to the outer end of the arm 54, as by a pin 70.
The opposite end of the connecting link 68 is provided
with a longitudinally extending elongated slot 72 which
receives the cylindrical end portion 66 of the bolt 62. As
best shown in FIGURE 3, the head of the bolt 62 en-
gages the ounter surface of the connecting link and pre-
vents the same from moving off of the cylindrical shank
portion 66.

Suitably mounted on the connecting link 68 adjacent
the ends of the slot 72 is a pair of cam follower elements
in the form of rollers 74. As best shown in FIGURE 3,
each cam roller is mounted on the connecting link by
means of a headed bolt 76 having an outer end shank
portion 78 threadedly engaged within the connecting link
and an enlarged inner shank end portion 80 providing
a smooth. cylindrical periphery for rotatably receiving the
associated roller 74. Preferably, the roller 74 is made
of nylom, although any suitable material may be em-
ployed.

As best shown in FIGURE 1, the cam 60 is of sym-
metrical heart-shaped configuration and the rollers 74
engage the periphery of the cam at substantially di-
ametrically opposed positions with respect to its axis
of rotation. As shown, the periphery of the cam is
formed so as to effect a substantially constant displace-
ment of the connecting link for each increment of shaft
rotation. - Thus, a constant angular displacement of the
sprinkler head 24 is effected in response to the rotation
of the shaft 48.

In operation, it will be understood that the fitting 20
is connected to one end of a garden hose, the opposite
end of which is connected to a source of water under
pressure. The water under pressure entering the inlet
18 imparts a rotary movement to the impeller 46 as it
passes through the impeller housing 14 and then out
through the outlet 22 into the sprinkler head tube 24,
from which it passes through the nozzles 38 in a series
of jet streams. Rotation of the impeller will, in turn,
rotate the worm gear teeth 44 which in turn imparts a
rotary movement to the pinion 46 and shaft 48. As in-
dicated above, the rotary movement of the shaft 48 will
impart a substantially constant angular movement to
the sprinkler head tube 26. The particular range of
oscillatory pivotal movement imparted to the sprinkler
head is determined by the position of adjustment of the
arm 54. ‘

Referring now more particularly to FIGURE 4 of the
drawings, there is shown therein a graph which #lustrates
a curve 82 such as would be obtained by plotting the
angular displacement of the sprinkler head against the
position at which the jet streams will strike the ground.
It will be noted that this curve constitutes a portion of
a sine wave since a given angular displacement of the
sprinkler head near a central vertical position will re-
sult in covering a greater ground increment than the
same increment of angular displacement will cover when
the sprinkier head is at either of its extreme nearly hori-
zontal positions.
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FIGURE 4 illustrates the curve obtained when the ad-
justing arm 54 is disposed in its full position and the por-
tions of this curve which are applicable when the adjust-
ing arm is disposed in its center, left and right positions
are also indicated.

FIGURE 35 illustrates the curves obtained by plotting
the rotation of the shaft against the angular displacement
of the head for each of the adjusted positions of the
sprinkler. It will be noted that when the arm 54 is in
its full position a substantially straight line curve 84 is
obtained which extends from the-full ieft position of the
sprinkler head to the full right position thereof. Super-
imposed upon the curve 84 is a dotted line curve 86
which illustrates simple harmonic motion relationship
between a rotating output shaft and the angular move-
ment of the sprinkler head such as is provided by con-
ventional sprinklers embodying a crank and connecting
rod. It will be noted that this same comparison is also
evident from the straight line curve 88 obtained by the
present arrangement and the sine curve 99 obtained by
the conventional arrangement when the arm 54 is dis-
posed in its center position. Similar curves 92 and 94,
and 96 and 98 are shown for the right and left positions
of the adjusting arm 54 respectively.

FIGURE 6 shows a graph which is obtained by add-
ing the effects of the graphs shown in FIGURES 4 and
5. In FIGURE 6 curves are obtained by plotting the
time necessary to complete a half revolution of the out-
put shaft against the position of the jet streams on the
ground. It will be noted that when the adjusting arm
54 is disposed in its full position, a shallow since curve
106 shown in full lines in FIGURE 6 is obtained by
the arrangement of the present invention. The curve
160 shows that while a constant angular displacement
of the sprinkier head is imparted by the cam and cam
follower means arrangement in response to the rota-
tion of the output shaft, the actual distribution of the
jet streams on the ground varies due to the effect illus-
trated in FIGURE 4. It will be noted, however, that
this uneven effect is multiplied when the head is moved
angularly by a simple harmonic motion as with a con-
ventional arrangement. Under these circumstances, a
sharp sine wave curve 182 is obtained, as shown in dotted
lines in FIGURE 6. This same comparison is also
apparent when the adjusting arm 54 is disposed in its
center position. Thus, with the present arrangement a
shallow sine wave curve. 104 is obtained as shown in
solid lines in FIGURE 6. The conventional arrange-
ment provides a rather steep sine wave curve 106, such
as shown in dotted lines in FIGURE 6.

It will be noted that when the adjusting arm 54 is
moved to its right or left position of adjustment the
cycle of angular movement of the sprinkier head is im-
posed on only one half of the full cycle of ground spray
as shown in FIGURE 4. Thus, with the present arrange-
ment substantially shallow curves 108 and 110 are ob-
tained which correspond generally to the corresponding
half of the sine wave shown in FIGURE 4. However,
where a conventional simple harmonic motion is imposed
on the left and right hand half of the curve shown in
FIGURE 4, there results an extreme condition as illus-
trated in dotted lines at 112 and 114. Thus, in the
left position the effect of the simple harmonic motion
is to increase the inequality of water distribution when
the sprinkler head is at its full left position and to some-
what compensate for it as it approaches the center posi-
tion. Of course, the opposite is true when the arm 54
is disposed in its right position.

It can be seen that by integrating the curves shown
in FIGURE 6 by plotting the slope of the curve the
amount of water sprayed per unit time on any given
ground position can be obtained. The curves thus ob-
tained are shown in FIGURE 7 and it will be noted
that since the curve 108 of FIGURE 6 more nearly
approaches a straight line, the distribution curve illus-
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trated at 116 in FIGURE 7 when the adjusting arm
54 is in its full line position is more nearly horizontal
than the corresponding doited line curve 118 obtained
with the use of a conventional sprinkler. This same
comparison is also evident when the sprinkler head is
oscillated in its center position cycle shown by sclid
line curve 120 and dotted line curve 122. The dis-
tribution curve of the present arrangement when the
adjusting arm is disposed in its right position is illus-
trated by the solid line curve 124 and the comparable
curve obtained by the conventional sprinkler is shown
in lines at 126. The left position of adjustment curves
are illustrated in solid lines at 128 and in dotied lines at
138 respectively.

It can be seen that by utilizing the present cam and
cam follower motion transmitting means a mocre equal
distribution of water on the ground is obtained than
with the use of conventional sprinkler apparatus. The
cam 68 as shown is designed to give a substantially
constant angular movement to the sprinkler head in re-
sponse to the rotation of the shaft 48. This design is
preferred, since it tends to level out all of the distribu-
tion curves for all of the various positions of adjust-
ment of the adjusting arm 54. The cam could be designed
to impart a greater angular displacement of the sprinkler
head as it moves through its mid-position than at its
ends, so that more nearly straight line curves would be
obtained in FIGURE 6 when the sprinkler is in its fuil
and center positions. In other words, the cam could be
shaped to offset the sine curve of FIGURE 4. However,
it will be noted that in the left and right positions, such
a cam would not result in curves which are more nearly
straight than the curves 188 and 116 shown in FIGURE
6. Consequently, a constant angular movement cam
design as shown is preferred because the mid-position
of the sprinkler head constitutes the end of its oscillaiion.

It thus will be seen that the objects of this invention
have been fully and effectively accomplished. It will be
realized, however, that the foregoing specific embodiment
has been shown and described only for the purpose of
illustrating the principles of this invention and is sub-
ject to extensive change without departure from such
principles. Therefore, this invention includes all modi-
fications encompassed within the spirit and scope of the
following claims.

I claim:

1. In a sprinkler of the type including a frame having
an impeller housing provided with an inlet for connection
to a source of water under pressure and an outlet, an
impeller mounted in said housing for rotation in response
to the passage of water under pressure through said hous-
ing from said inlet to said outlet, spray nozzle means piv-
otally mounted on said frame and connected with said
impeller housing outlet, a shaft journalled in said frame
and extending outwardly therefrom, means within said
frame drivingly connecting said shaft with said impeller
whereby rotation of the latter will effect rotation of said
shaft, and motion transmitting means operatively con-
nected between the outwardly extending end of said shaft
and said spray nozzle means for effecting oscillatory piv-
otal movement of said spray nozzle means in response to
the rotation of said shaft, the improvement which com-
prises said motion transmitting means including a con-
necting link having one end pivotally connected with said
spray nozzle means in spaced relation to the pivotal axis
thereof, the opposite end of said link having a longitudi-
nally extending slot formed therein, guide means on the
outer extremity of said shaft engaging within said slot,
a symmetrical heart-shaped cam plate fixed to the outer
end of said shaft adjacent said guide means, and a pair
of rollers carried by said link adjacent the ends of said
slots engaging the periphery of said cam plate at substan-
tially diametrically opposed positions thereon, said cam
plate being shaped to effect a substantially constant angu-
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lar movement of said spray nozzle means in response to
the rotation of said shaft.

2. In a sprinkler comprising a frame defining an im-
peller housing and a gear housing communicating there-
with, said impeller housing having an inlet for connection
to a source of water under pressure and an outlet, ground
engaging runner means fixed to said frame beneath said
housing and extending outwardly therefrom, an impeller
mounted in said impeller housing for rotation in response
to the passage of water under pressure through said im-
peller housing from said inlet to said outlet, an arcuate
tube having its ends mounted respectively on said frame
and the outwardly extending end of said runner means
for pivotal movement about a substantially horizontal
axis, the end of said tube connected with said frame being
open and communicating with said impeller housing out-
let, the opposite end of said tube being closed, said tube
having a plurality of spray orifices formed therein in
spaced relation between the ends thereof, a shaft jour-
naled in said frame about an axis substantially parallel
to the pivotal axis of said tube and having one end ex-
tending within said gear housing and an opposite end ex-
tending outwardly of said frame, gear means within said
gear housing drivingly connected between said impeller
and said one shaft end to effect rotation of said shaft in
response to rotation of said impeller, an arm pivotally
connected with said tube for movement about an axis
parallel with the pivotal axis of said tube into different
positions of angular adjustment with respect to the latter,
and a connecting link pivoted to said arm in spaced re-
lation fo its pivotal axis, the improvement comprising
cam means and cooperative cam follower means between
the outwardly extending end of said shaft and the op-
posite end of said link, said link including an elongated
longitudinal slot at its end opposite said pivot connection
and operatively connected to said cam means providing
both longitudinal reciprocating and pivotal movement
thereof to provide a substantially constant angular move-
ment of said tube in response to the rotation of said shaft.

3. A sprinkler as defined in claim 2 wherein said cam
and cam follower means comprises a symmetrical heart-
shaped cam fixed to the outwardly extending end portion
of said shaft, a guide element on the extremity of said
outwardly extending shaft end, the said link slot receiving
said guide element, and a pair of cam follower elements
carried by said link adjacent the ends of said slot engag-
ing the periphery of said heart-shaped cam at substan-
tially diametrically opposed positions thereon.

4. A sprinkler as defined in claim 3 wherein said guide
element comprises a bolt having a head and a shank ex-
tending therefrom, the outer end portion of said shank
being threadedly engaged within said shaft, the portion
of said shank adjacent said head providing a smooth
cylindrical periphery engaged within said slot.

5. A sprinkler as defined in claim 3 wherein each of
said cam follower elements comprises a bolt having a
head and a shank extending therefrom, the outer end of
each shank being threadedly engaged within said link,
the portion of each shank adjacent the associated head

© providing a smooth cylindrical periphery, and a roller

mounted on each cylindrical shank portion engaging the
periphery of said cam.

References Cited in the file of this patent

UNITED STATES PATENTS
774,496 Rivett oo __ Nov. 8, 1904
2,006,498 Dassett — . __ July 2, 1935
2,034,404 Lubberhuizen et al. ____ Mar. 17, 1936
2,921,474 Ballard ____________.____ Jan. 19, 1960
FOREIGN PATENTS
602,019 Germany ... ___.__ Aug. 29, 1934
763,655 Germany oo Feb. 28, 1955



