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5 Claims. (C. 239-120) 

This invention relates in general to a lawn sprinkler 
having an oscillating discharge head and, more par 
ticularly, to a type thereof wherein the pressure of the 
water passing through the sprinkler is utilized to rotate 
a water wheel which in turn drives a mechanism for 
oscillating said discharge head, and wherein said mech 
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anism is entirely independent of, and sealed off from, 
the path of water flow through the sprinkler. 

Persons familiar with the fabrication and/or operation 
of lawn sprinklers having oscillating discharge heads 
which are driven by water power, have long recognized 
the desirability of isolating the oscillating mechanism 
from the water which flows through the sprinkler and 
drives such mechanism. This is largely due to the fact 
that the water tends to corrode the parts of said oscillat 
ing mechanism, particularly where some of the more 
economical materials are used therein. Furthermore, the 
water often contains impurities, which will tend to coat 
or corrode, or otherwise interfere with the operation of, 
the moving parts in said oscillating mechanism. Also, 
such submersion of said oscillating mechanism makes 
the use of conventional lubricating materials extremely 
difficult, if not impossible. Present alternatives, adopted 
to avoid these problems, include the fabrication of the 
oscillating mechanism from costly materials, which are 
relatively resistant to corrosion, or providing the sprinkler 
with an independent, complicated and costly mechanism 
for effecting oscillation of the discharge head. 
Where the oscillation mechanism includes a water 

wheel driven by the water flow through the sprinkler, 
said water wheel usually operates at a relatively high 
rotational speed in order to develop the power necessary 
for effecting oscillation of the discharge head. Thus, 
considerable gear reduction is necessary to provide a 
suitable reciprocating motion for the discharge head. 
It is standard practice to effect this gear reduction within 
the housing upon which the discharge head is pivotally 
Supported, and through which the water can circulate. It 
is also standard practice to provide a shaft, which extends 
externally from said housing and which is connected 
to the reduction end of the gear chain effecting such 
reduction. Where the shaft extending from the housing 
rotates when the water wheel is operated, and this is the 
usual arrangement, the conversion from rotary motion 
to the desired reciprocation or oscillation of the discharge 
head must be produced by linkage disposed externally 
of the housing. This arrangement has created problems 
of adjustment in the external linkage of the oscillation 
mechanism. Furthermore, the standard linkage utilized 
for converting rotary motion into pivotal, reciprocating 
motion produces prolonged dwells at the opposite ends 
of the reciprocable movement and a relatively rapid 
traverse of the oscillating head near the center of its path 
of movement. The result of such movement, which is 
simple harmonic in form, is the discharge of materially 
greater amounts of water at both ends of the sprinkling 
pattern than at the intermediate zone. 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
Accordingly, a primary object of this invention is 

the provision of an easily transportable lawn sprinkler, 
having an oscillatable discharge head, the oscillation of 
which is effected by mechanism which is substantially 
sealed from the flow path of water through the sprinkler. 
A further object of this invention is the provision of 

a lawn sprinkler, as aforesaid, wherein the mechanism 
for effecting oscillation of the discharge head is arranged 
and constructed to effect a substantially constant motion, 
rather than a simple harmonic motion, during the sweep 
of its oscillation, thereby greatly reducing, or substan 
tially eliminating, the prolonged dwells at the opposite 
ends of the oscillation path. 
A further object of this invention is the provision 

of a lawn sprinkler, as aforesaid, wherein the conversion 
of rotary motion provided by a water motor to the 
oscillatory motion of the discharge head is accomplished 
entirely within the housing containing the water motor, 
thereby reducing the number of operating parts, reduc 
ing the exposure of the oscillating mechanism, and reduc 
ing the cost of fabrication. 
A further object of this invention is the provision of 

a lawn sprinkler, as aforesaid, having parts which are 
arranged and constructed for quick and easy assembly, 
thereby maintaining the cost of fabrication, as well as 
maintenance, at a minimum. 
A further object of this invention is the provision of 

a sprinkler, as aforesaid, wherein the mechanism for 
converting rotary motion to oscillating motion provides 
part of the means used to reduce the output speed of the 
water wheel. 

Other objects and purposes of this invention will 
become apparent to permits familiar with this type of 
equipment upon reading the following specification and 
examining the accompanying drawings, in which: 

Figure 1 is a broken, side elevational view of an 
oscillating-type lawn sprinkler embodying the invention. 

Figure 2 is an end elevational view of the input end 
of said sprinkler. 

Figure 3 is a sectional view substantially as taken along 
the line II-III of Figure 1. 

Figure 4 is a sectional view, on an enlarged scale, 
Substantially as taken along the line IV-IV of Figure 1. 
with part of the gearing omitted. 

Figure 5 is a sectional view, on an enlarged scale, taken 
along the line V-V of Figure 1. 

Figure 6 is a sectional view taken along the line 
VI-VI of Figure 1. 

Figure 7 is a sectional view taken along the line 
VII-VII of Figure 5. 

Figure 8 is a sectional view taken along the line 
VIII-VIII of Figure 4. 

Figure 9 is a sectional view, on an enlarged scale, 
taken alcng the line IX-IX of Figure 8, and showing 
a motion-converting quadrant. 

Figure 10 is a sectional view, on an enlarged scale, 
taken along the line X-X of Figure 5. 

Figure 11 is a sectional view, on an enlarged scale 
taken along the line XI-XI of Figure 10. 

Figure 12 is a sectional view, on an enlarged scale, 
taken along the line XII-XII of Figure 1. 

Figure 13 is a sectional view, on an enlarged scale, 
taken along the line XIII-XII of Figure 3. 
For the purpose of convenience in description, the 

terms "inner,” “outer,” and derivatives thereof, will have 
reference to the geometric center of the lawn sprinkler 
and parts thereof. The terms “upper,” “lower,” “hori 
zontal,” “vertical,' and similar terms denoting direction 
or position, will have reference to the lawn sprinkler 
and parts thereof when positioned in their normal con 
dition of use and as appearing in Figures 1 and 2. 
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General description 
in order to meet the objects and purposes set forth 

above, as well as others related thereto, there has been 
provided a lawn sprinkler, comprised of a housing sup 
ported upon a skid type frame near one end thereof. 
An elongated discharge head is pivotally supported at 
its opposite ends upon part of said frame and said hous 
ing for oscillating movement about a substantially hori 
zontal axis. Said discharge head is hollow and com 
municates with a passageway through said housing. A 
water wheel is mounted within the housing and arranged 
for rotation by water flowing through said passageway. 
Said housing is provided with a chamber, which is sealed 
from the water passageway. Mechanism, driven by the 
water wheel, is housed within said chamber and includes 
a shaft, which extends from the housing and which is 
pivoted by said mechanism. Linkage. is provided for 
adjustably connecting the pivot shaft to the discharge 
head for oscillating same. 

Detailed construction 
As shown in Figures 1, 2 and 3, the sprinkler 10, 

which embodies the invention, is comprised of a housing 
1 having a pair of legs 12 and 13, which are secured 

upon the parallel runners 14 and 15, respectively, of the 
support frame 16 by means of the screws 17. The sup 
port frame 6 is, in this particular embodiment, fabri 
cated from light weight, tubular material arranged in 
a U-shaped form and having an upwardly extending end 
structure 18 spaced a substantial distance from said 
housing 11. The housing 11 is disposed upon the frame 
16 near to the closed end thereof, which in this embodi 
ment curves up slightly from the plane of the runners 
14. and 15. This curvature, as well as the curvature 
provided where the end structure 18 joins said runners 
14 and 15, is desirable for facilitating movement of said 
runners along a supporting surface such as the ground, 
and to add strength to the assembly, although by itself 
it forms no part of the invention. 
The sprinkler 10 has an elongated, hollow discharge 

head 21 (Figure 1), which is advantageously fabricated 
from a length of cylindrical tubing and shaped to provide 
a pair of co-axial, straight segments 22 and 23 at opposite 
ends of, and integral with, a center segment 24, preferably 
of arcuate shape. Said center segment 24 is provided with 
a plurality of spaced discharge ports 25 located at pre 
Selected intervals along the upper side of the center seg 
ment 24. 
The end structure 18 (Figure 1) of the support frame 

16 has a sleeve 26 secured thereon, with its axis in a hori 
Zontal position and extending through the upper end of the 
housing it. The leftward end segment 22 of the head 
21 is co-axially and rotatably supported within said sleeve 
26 (Figure 12), as by means of the bearing sleeve 27. 
Said end segment 22 is internally, threaded for reception 
of an appropriately threaded end plug. 28. An O-ring 
31 is provided between the flanged head 32 on the plug 
23. and the adjacent end of the segment 22 to provide a 
water-tight seal. A flexible pin 33 is preferably mounted 
upon, and extends from, that end of the plug 28 disposed 
within the segment 22, for use as described further here 
inafter to clean the openings. 25. 
The housing 11 (Figures 1, 2 and 3) has a body. 30 

which is preferably triangular in cross-sectional contour, 
thereby providing a pair of sloping side walls 34 and 35 
and a substantially horizontal bottom wall: 36, each of 
Which are integral along one edge with a substantially 
vertical outlet end wall 37 to provide the closed end of the 
housing. The other, or open, end of said housing body 
30 is covered by the end member, 38 (Figure. 6), which 
is comprised of a substantially triangular inlet end wall 
39, provided with an integral flange 40 which is shaped 
to conform with, and abut, against, the free edges of the 
side walls 34 and 35 and botton wall:36. (Figure 4). 
The inlet-end wall 39 (Figures.1 and 7) is provided with. 
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4. 
an outwardly extending boss 41 having an inlet opening 
43 extending through said boss and through the wall 39 at 
a point near the lower edge and one side edge of Said 
wall 39. A hose connection 44 is arranged on said boss 
41 and around said opening 43 for coupling with a con 
ventional garden hose 42. A partition 45 (Figure 6) 
which is preferably integral with the inlet end wall 39, 
extends therefrom, flush with the flange 40, and is ar 
ranged with a portion of said flange to define an inlet 
passageway 46, which extends upwardly from the inlet 
opening 43 to a point adjacent to the top of the end men 
ber 38. A partition 47 combines with the partition 45 
to provide a seepage compartment 48 within, and adjacent 
to the lower edge of, said end member 38. 
A substantially fiat wall member 51 (Figure 5) is dis 

posed between portions of the inlet end member 38 and 
the body 30 of the housing 11. Said wall member 51 
is arranged and constructed so that it completes the en 
closure of the inlet passageway 46 (Figure 6) and seep 
age compartment 48. The remainder of the cavity 52 
surrounded by the flange 40 within the end member 38 
communicates with the chamber 53 (Figure 4) defined 
by the lateral walls 34, 35 and 36 and the outlet end wall 
37. A gasket 54 (Figures 7 and 10) is disposed between 
the wall member 51 and the adjacent portions of the flange 
40 and partitions 45 and 47 on the inlet end member 
38. Thus, the inlet passageway 46 and seepage com 
partment 48 are effectively sealed, both with respect to 
each other and with respect to the chamber 53 in the 
housing 1. The wall member 51 and gasket 54 are Se 
cured to the end member 38 by means of the bolts 49, 
which fastening assures a tight seal along the partitions 
45 and 47. The end member 38 is secured to the housing 
body 30 by bolts 50 (Figure 3), which extend through said 
end member and are threadedly received into appropriate 
bosses. 60 disposed within, and integral with, the housing 
30. 
As shown in Figures 5 and 7, the wall member 5i is 

provided with a substantially semi-circular and integral 
wheel casing 55, which cooperates with the arcuate recess 
56 at the lower end of the inlet passageway 46 (Figure 
7), to provide a cylindrical wheel cavity 61, in which the 
water wheel 57 is disposed for rotation about a horizontal 
axis. Said wheel casing 55 (Figure 4) has an integral 
boss 58 with a cylindrical opening 58a (Figures. 10 and 11) 
coaxial with said wheel cavity 61 and communicating be 
tween said cavity. 61, and the chamber 53 in the hous 
ing 30. A bearing sleeve 59 (Figure 4) is fixedly disposed 
within said, opening 58a, and preferably extends slightly 
from both ends, thereof. A water wheel shaft 62 is rotat 
ably supported within, and extends from both ends of, the 
sleeve. 59. The lower end of the wheel cavity 6 (Figures 
6 and 7), is arranged; opposite the inlet opening 43 in the 
inlet end wall 39, so that water passing through the inlet 
opening 43 will cause, the water wheel 57 to rotate in a 
counterclockwise direction. 
As shown in Figures. 10 and 11, the bearing sleeve 59. 

and the boss 58, within which said sleeve 59 is disposed, 
are provided: with, a radially, disposed horizontal opening 
63, which communicates between the cylindrical shaft 
opening 64 in the sleeve .59 and the seepage compartment 
48. The water wheel 57.is mounted upon that end of the 
shaft 62 (Figure 4). within the cavity. 61 by any convenient 
means, such as the set screw 65. The other end of the 
shaft. 62, which is disposed within the chamber 53, sup 
ports, a co-axial worn gear 66. The sleeve 59 acts as a 
spacer between the water wheel 57 and the worm gear. 66, 
thereby also preventing axial movement of the shaft 62. 
with respect to the wheel casing 55. 
The shaft 62 has a pair. of adjacent, annular grooves 

67 and 68, which preferably have arcuate cross-sections, 
as particularly shown in Figure 11. Said grooves 67 and 
68 are arranged so that the annular ridge 69 formed be 
tween said grooves 67 and 68 is intersected at diametrical 
ly opposite points by the axis of the seepage opening,63 
through the sleeve 59, and boss-58. A plurality of drain 
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openings 70 (Figures 6 and 10) are provided through 
the lower portion of the flange 40 to permit the escape 
of water which may collect within the seepage compart 
ment 48, the cavity 52 and the chamber 53. 
A horizontal, main shaft 72 (Figures 4 and 8) is ro 

tatably supported at its opposite ends upon the wall mem 
ber 5 and outlet end wali 37 for rotation about an axis 
which is preferably disposed directly above the worm 
66. A relatively large worm gear 73 is secured upon, and 
rotatable with, the shaft 72 near the wall member 51 for 
engagement with the worm 66. An axially elongated 
pinion 74 of relatively small diameter is mounted upon, 
and rotatable with, the shaft 72 near the outlet end wall 
37. Thus, rotation of the water wheel 57 acts through 
the worm 66 and worm gear 73 to rotate the pinion 74 
in a substantially conventional manner. 
The pivot quadrant 76 (Figures 4, 8 and 9) is comprised 

of a flat, substantially triangular, support plate 77 disposed 
adjacent to the outlet end wall 37 within the chamber 53. 
Said support plate 77 is provided with a substantially hori 
Zontal, arcuate slot 78, which is disposed near the upper 
end of said plate 77. The mutually opposing edges of the 
slot 78 are provided with gear teeth 79, which are en 
gageable with the teeth on the pinion 74, which extends 
through said slot 8. The gear teeth 79 arranged in a 
row 8 along the upper edge of the slot 78 are spaced 
from the teeth in the row 82 along the lower edge of said 
slot 78 a distance slightly greater than the outside diam 
eter of the pinion 74, thus permitting toothed engage 
ment between the pinion 74 and one of the rows of gear 
teeth 8 or 82, without interference from the non-engaged 
row of gear teeth. A vertically elongated pivot shaft slot 
83 (Figures 8 and 9) is provided through the plate 77 
below the arcuate slot 78. Said pivot shaft slot 83, is 
preferably arranged so that the center line of its lengthwise 
extent passes through the arcuate slot 78 at a point ap 
proximately midway between the ends thereof. 
A pivot shaft 84 (Figures 8 and 9) is pivotally support 

ed in, and extends through, an opening 85 in the outlet 
end wall 37 directly below, and parallel with, the axis 
of the main shaft 72. The pivot shaft 84, which extends 
through the pivot shaft slot 83 of plate 77, is provided 
with a transverse opening 86 in which a guide rod 87 
is received and secured adjacent to the inner side of 
the plate 77. Thus, the plate 77 is disposed between the 
guide rod 87 and the outlet end wall 37, and is movable 
with respect to the pivot shaft 84 within the limits of the 
slot 33. The plate 77 has, on its inner face, upper and 
lower pairs of integral, spaced guide pins 88 and 89, 
respectively, which continuously and slidably embrace 
said guide rod 87 near the opposite ends thereof. The 
guide pins in each pair are preferably disposed on oppo 
site sides of said lengthwise center line of the slot 83, and 
at substantial distances from the adjacent ends of pivot 
shaft slot 83. Thus, although the plate can move trans 
versely of the axis of the pivot shaft 84, the guide rod 87 
and guide pins 88 and 89 cooperate to effect a pivoting 
of the pivot shaft 84 in response to movement of the plate 
77 around the axis of said pivot shaft 84. Accordingly, 
rotation of the pinion 74, which is engaged by the teeth 
79 in the slot 78, causes the quadrant 76 to pivot the shaft 
84 with respect to the housing 11. The pinion 74 is 
moved from one row of teeth 81 or 82 to the other row 
thereof, the rod and pin arrangement between the plate 
77 and the pivot shaft 84 will permit movement of the 
plate 77 with respect to the pivot shaft 84. The arcuate 
slot 78 is arranged, for reasons appearing hereinafter, so 
that the pivotal movement of the plate 77, hence of the 
shaft 84, is somewhat less than 90 degrees, approximately 
half of which occurs on both sides of a plane defined 
by the axes of the main shaft 72 and pivot shaft 84. 
The plate 77 (Figure 9) is provided with suitable means, 

such as an endless curved groove 92, for providing an 
arcuate cam 94 in the side of said plate adjacent to the 
outlet end wall 37, and between the arcuate slot 78 and 
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the pivot shaft slot 83. A pin 53 (Figures 8 and 9) is 
mounted in the outlet end wall 37 so that it extends into 
the groove 92. Said arcuate cam 94 is shaped like the 
slot 78 and said groove 92 is so arranged that the pin 93 
will be ciosely and slidably engaged by the cam 94 as the 
pinion 74 moves around the arcuate slot 78, while main 
taining a continuous correct engagement of the pinion 
74 with the gear teeth 79. Due to the character of the 
arcuate slot 78 and the pinion 74, it will be observed 
that, as the pinion 74 moves from the upper row 81 to 
the lower row 82, said pinion 74 will engage the adja 
cent gear teeth 79 in the end of the slot so that the pivot 
quadrant 76 will be moved upwardly with respect to 
the pivot shaft 84. Under normal circumstances, the 
pivot quadrant 76 would drop back downwardly again as 
Soon as the pinion 74 moved into its 74a position at the 
beginning of the lower row 82. However, the pin 93 
moves into its position 93a (Figure 9) below the arcuate 
cam 94 before the pinion 74 reaches the 74a position, 
thereby preventing downward movement of the pivot 
quadrant 76. The interengagement of the pin 93 and 
cam 94 will positively hold the pinion 74 in engagement 
With the lower row 82 until the pinion 74 reaches a posi 
tion about as indicated in broken lines at 74b in Figure 
9. However, at this point, the pin 93 will be approxi 
mately in its broken line position 93b (Figure 9), thereby 
permitting it to move around the end of the cam 94, 
hence, permitting the quadrant 76 to move downwardly 
in response to the movement of the pinion 74 along teeth 
at the rightward (as appearing in Figure 9) end of the 
slot 78. 
The pivot shaft 84 mounts a crank bar 95 (Figures 3 

and 8) externally of the housing 11 and directly below 
the pivot axis of the discharge head 2E. The end segment 
23 of the discharge head 21, which is disposed adjacent 
to the housing ii, is rotatably supported upon, and 
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within, a sealing collar 96, which is secured to the outer 
Surface of the outlet end wall 37 near the upper end 
thereof. A sealing ring 97 is provided between the flared, 
inner end of the segment 23 and the sealing collar 96 
to act as a bearing for the segment 23 and to prevent 
Water leakage therebetween. Water pressure against the 
flared end of tube 21 aids the O-ring 97 in making an 
effective esal. The central opening 98 in the sealing 
collar 96 is aligned through a gasket 91 with an outlet 
opening 99 through the outlet end wall 37, which com 
municates with a substantially horizontal passageway 
i00 within the upper end of the housing 11, the other end 
of the passageway 100 communicating with the upper end 
of the inlet passageway 46 through an appropriate open 
ing 03 (Figure 5) in the wall member 5. 
An adjustable pivot arm 104 (Figure 3), containing 

an arcuate slot 105 at one end thereof, is removably 
mountable upon the segment 23 of the discharge head 2, 
by means of the yoke 106 and lock screw 107. The arcu 
ate slot (5 has, in this particular embodiment, its con 
cave side facing away from the discharge head 21. A 
link bar 108, which is pivotally supported upon the free 
end of the crank bar 95, is also pivotally adjustably 
engagable with the pivot arm 194 by means of the ad 
justment bolt 109, which extends through the slot 105. 
The oscillation of the discharge head 21 is controllable 
within limits by adjusting the bolt 69 along the arcuate 
slot 105. 

Operation 
Prior to operation of the sprinkler 10, the hose connec 

tion 44 (Figures 1 and 7), which communicates with the 
inlet opening 43 through the end member 38, is connected 
to a Suitable source of water under pressure, as by means 
of the garden hose 42. The runners 14 and 15 (Figures 
1 and 2) of the support frame 16, being upwardly curved 
at the opposite ends thereof, provide for easy movement 
of the Sprinkler 10 along the ground to the desired loca 
tion for use thereof simply by pulling on the hose 42. 
When the sprinkler 10 is disconnected from said hose 42, 
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the closed end of the U-shaped support frame 16 provides 
a convenient handle for manually engaging and trans 
porting the sprinkler. 
When the hose is connected to the sprinkler 10 (Figure 

7) and water under pressure is caused to flow through 
said hose, the water will first pass through the inlet open 
ing 43 and then into the wheel cavity 61. The inlet open 
ing 43 is so arranged that liquid flowing therethrough will 
be directed at, and impinge upon, the blades of the water 
wheel 57 near the bottom thereof, thereby causing said 
wheel to rotate in a counterclockwise direction. The 
water will move with said wheel around said cavity 61 
through an arc of between 180 and 270 from said inlet 
opening 43 to the upper end of the recess. 56 in the inlet 
passageway 46. The water then flows upwardly through 
the inlet passageway 46 and into the substantially hori 
zontal passageway 100 (Figure 8) through the upper end 
of the housing 11, where it discharges into the adjacent 
end of the discharge head 21. The discharge ports 25 
(Figure 1) are so constructed, by comparison with the 
volume of water which can flow into the discharge head 
21, that substantially more water will be attempting to 
enter said discharge head 21 than can flow through the 
discharge ports 25. Thus, water will flow substantially 
uniformly through all of said ports, even when the pres 
sure is relatively low. 

Suitable sealing devices, namely, the gasket 54 (Figure 
7), O-ring 101, gasket 91, sealing ring 97 (Figure 8) and 
the O-ring 31 (Figure 12), will prevent substantially all 
leakage of said water from its above described and de 
sired path, as it moves from the inlet opening 43 to the 
discharge ports 25. A particular effort is made, however, 
to avoid leakage of water into the chamber 53. For ex 
ample, it is recognized that water will tend to move 
along the water wheel shaft 62 (Figures 10 and 11) as 
it is rotated with the water wheel 57. However, the 
annular ridge 69, created by the adjacent annular grooves 
67 and 68, will provide a slinger, by means of which water 
moving from the wheel cavity 61 along the shaft 62 will 
be thrown through the seepage opening 63 into the seep 
age compartment 48, from which it may escape through 
the drain opening 70 (Figures 6 and 7) and through the 
lower end thereof. In spite of these precautions some 
moisture, even though small in amount, will collect in 
the chamber 53. However, drain openings 70, provide in 
the bottom of the housing 11, permit the escape of such 
accumulations. 

Rotation of said water wheel 57 (Figure 4), will be 
transmitted through the shaft 62, worm 66, large gear 
73 and main shaft 72 to the pinion 74 on said shaft 72. 
The pinion 74 (Figures 4 and 9), being engaged with 
the gear teeth 79 in the arcuate slot 78 of the pivot 
quadrant 76, will cause said quadrant to pivot around, 
and with, the pivot shaft 84. Because of the interengage 
ment between the pin 93 (Figure 9) and the associated 
cam. 94, there will be a substantially constant, relative 
movement between the axis of the pinion 74 and the 
support plate 77 as said pinion 74 successively engages 
the teeth 79 along said arcuate slot 78. As appearing 
in Figure 4, the quadrant 76 will be pivoted in a right 
ward direction while the pinion 74 is engaging the upper 
row 81 of said gear teeth 79, and said quadrant 76 will 
be pivoted in a leftward direction while said pinion 74 
is engaging the lower row 82 of said teeth 79. As the 
pinion 74 moves from the upper row 81 to the lower row 
82 at the leftward ends thereof, or from the lower row 
82 to the upper row 81 at the rightward ends thereof, the 
guide rod 87 and guide pins 88 and 89 will permit a 
corresponding movement of the plate 77, without effect 
ing any change in the axis, or rotational position, of 
the pivot shaft 84. Due to the relatively short distance 
which the pivot quadrant 76 must move to disengage the 
pinion 74 from one of said rows of teeth 79 and effect 
engagement with the other row of said teeth, the period 
of dwell which occurs during such movement is rela 
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3. 
tively immaterial by comparison with the period of dwell 
which occurs where a simple harmonic motion is used to 
oscillate the head 21. Except for extremely small in 
crements of movement which occur at the extreme ends 
of the arcuate slot 78, the movement of the quadrant 76 
effected by its engagement with the pinion 74 is substan 
tially constant. Thus, rotational movement of the pinion 
74 is converted into substantially constant, pivotal move 
ment of the pivot shaft 84 by the pivot quadrant 76. 
The pivotal movement of the shaft 84 is transmitted 

by the crank bar 95 (Figure 3), the pivot arm 104 and 
the link bar 108 to the discharge head 21, which is 
oscillated in a corresponding manner. Proper adjust 
ment of the direction and extent of the oscillation of the 
discharge head 21 can be accomplished quickly and 
easily by adjustment of the position of the bolt 109 with 
in the arcuate slot 105. Further adjustments can be 
made by releasing the lock screw 107 and repositioning 
the pivot arm 104 with respect to the discharge head 
21, after which said screw 107 is again tightened. As 
a general rule, all necessary adjustments can be made 
by means of the bolt 109 within the arcuate slote 105. 
As stated previously, it has been found advantageous 

to limit the pivotal movement of the quadrant 76 to an 
angle of less than 45 on either side of a substantially 
vertical plane defined by the axes of the shafts 72 and 
84. Thus, when the pinion 74 is in its position 74a or 
position 74b (Figure 9) and, therefore, the pivot quadrant 
76 will be moving with respect to the pivot shaft 84, the 
force vector parallel with the guide rod 87 will be at 
least as large as the force vector transversely disposed 
with respect thereto, thereby preventing the imposition 
of undesirably large forces upon the guide pins 88 and 
89. It will be recognized, of course, that, by appropriate 
construction of the length of the crank bar 95 and the 
pivot arm 04, and by appropriate shaping of the arcuate 
slot 105, a pivotal movement by the pivot shaft 84 of 
less than 90 can be converted into a pivotal movement 
of the discharge head 21 or more than 90°. 

If and when the discharge ports 25 become partially 
or totally clogged by solid material in the water, or other 
obstructions, such obstructions can be easily and quickly 
removed simply by removing the end plug. 23 (Figure 12) 
from the discharge head 21 and inserting the flexible pin 
33, Supported upon the end plug, into said ports 25. 
Such solid material may then be flushed through the 
open end of the discharge head 21. 

It will be apparent that the structure of the sprinkler, 
as shown and described, lends itself readily to ease of 
assembly and use, while maintaining the number of parts 
necessary for effective operation to a bare minimum. 
Although a particular, preferred embodiment of the 

invention has been described in detail hereinabove for 
illustrative purposes, it will be understood that variations 
or modifications thereof, which do not depart from the 
Scope of the invention, are fully contemplated unless 
Specifically stated to the contrary in the appended claims. 
We claim: 
1. In a lawn Sprinkler having an oscillatable discharge 

head pivotally mounted upon a housing, said housing 
having a water inlet opening, the combination compris 
ing: means defining a passageway through said housing 
connecting said inlet opening to said head; partition 
means in said housing defining a seepage compartment 
adjacent said passageway and a chamber adjacent said 
seepage compartment; a water wheel rotatably disposed 
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in said passageway whereby passage of water through 
said passageway will cause rotation of said water wheel, 
said water wheel having a shaft extending adjacent said 
Seepage compartment and into said chamber, said shaft 
having a plurality of adjacent annular grooves with ridge 
means therebetween; means defining a port in said parti 
tion means extending radially from adjacent said ridge 
means and communicating with said seepage compart 
ment whereby water moving along said shaft will be dis 
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charged into said seepage compartment; and means in 
said chamber and driven by said shaft for oscillating 
said head. 

2. In an oscillatable lawn sprinkler having an oscillat 
able discharge head pivotally mounted upon a housing, 
said housing having a water inlet opening, the combina 
tion comprising: means defining a passageway through 
said housing connecting said inlet opening to said dis 
charge head; a water wheel rotatably disposed in said 
passageway, said water wheel having a shaft rotatable 
therewith; a pivot shaft in said housing and connected to 
said discharge head for oscillating the same; gear means 
driven by said water wheel shaft for oscillating said pivot 
shaft, said gear means including a pivot member con 
nected to said pivot shaft for oscillating the same upon 
oscillating movement of said pivot member and cooperat 
ing guide means on said pivot member and said pivot 
shaft for supporting said pivot member for radial sliding 
movement with respect to said pivot shaft, said pivot 
member having an internally toothed, arcuate opening 
therein defining an endless rack disposed radially out 
wardly of said pivot shaft; and a rotatable pinion con 
nected to said water wheel shaft and extending into said 
arcuate opening and engaging said rack for oscillating 
said pivot member in response to rotation of said water 
wheel, 

3. In an oscillatable lawn sprinkler having an oscillat 
able discharge head pivotally mounted upon a housing, 
said housing having a water inlet opening, the combina 
tion comprising: means defining a passageway through 
said housing connecting said inlet opening to said dis 
charge head; a water wheel rotatably disposed in said 
passageway, said water wheel having a shaft rotatable 
therewith; a pivot shaft in said housing and connected 
to said discharge head for oscillating the same; a pivot 
plate having an elongated slot therein, said pivot shaft 
extending through said slot whereby said plate may move 
radially with respect to said pivot shaft; means on said 
shaft and said plate for preventing relative pivotal move 
ment therebetween whereby said pivot shaft will oscillate 
upon oscillation of said plate; said plate having an arcuate 
slot therein with gear teeth extending from the walls 
thereof to define a closed rack; and gear means con 
nected to said water wheel shaft for rotation thereby, said 
gear means being drivingly connected to said rack for 
oscillating said plate and thereby oscillating said pivot 
shaft in response to rotation of said water wheel. 

4. In an oscillatable lawn sprinkler having an oscillat 
able discharge head pivotally mounted upon a housing, 
said housing having a water inlet opening, the combina 
tion comprising: means defining a passageway through 
said housing connecting said inlet opening to said dis 
charge head; a water wheel rotatably disposed in said 
passageway, said water wheel having a shaft rotatable 
therewith; a pivot shaft within said housing and having 
an outer end extending through an end wall thereof; a 
crank bar secured to the outer end of said pivot shaft 
and means, including a link, connecting said crank bar 
to said discharge head whereby said discharge head will 
be oscillated upon oscillation of said pivot shaft; a pivot 
plate positioned adjacent and substantially parallel with 
said end wall of said housing, said pivot plate having 
an elongated slot therein, said pivot shaft extending 
through said slot whereby said plate may move radially 
with respect to said shaft; means on said pivot shaft and 
said plate for preventing relative pivotal movement there 
between whereby said pivot shaft will oscillate upon 
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10 
oscillation of said plate, said plate having an arcuate 
slot therein with gear teeth extending inwardly from the 
walls thereof to define a closed rack lying in a plane 
substantially parallel to said end wall of said housing; 
gear means connected to said water wheel shaft for 
rotation thereby; a pinion driven by said gear means and 
drivingly connected to said rack for oscillating said plate 
and thereby oscillating said pivot shaft in response to 
rotation of said water wheel; and cam means in said 
pivot plate adjacent the inner surface of said end wall 
and a cam follower secured to said inner surface and 
contacting said cam means for moving said plate radially 
with respect to said pivot shaft and said end wall and 
for holding said rack and pinion in driving engagement. 

5. In a lawn sprinkler having an oscillatable discharge 
head pivotally mounted upon a housing, said housing 
having a water inlet opening, the combination comprising: 
means defining a passageway through said housing con 
necting said inlet opening to said discharge head; parti 
tion means in said housing defining a seepage compart 
ment adjacent said passageway and a chamber adjacent 
said seepage compartment; a water wheel rotatably dis 
posed in said passageway whereby passage of water 
through said passageway will cause rotation of said water 
wheel, said water wheel having a shaft extending adjacent 
said seepage compartment and into said chamber, said 
shaft having a plurality of adjacent annular grooves 
thereon with ridge means therebetween; a port extending 
radially from adjacent said ridge means and communicat 
ing with said seepage compartment whereby water moving 
along said shaft will be discharged into said seepage 
compartment; a pivot shaft within said chamber and 
having an outer end extending through an end wall 
thereof; a crank bar secured to the outer end of said 
pivot shaft and means including a link connecting said 
crank bar to said discharge head whereby said discharge 
head will be oscillated upon oscillation of said pivot 
shaft; a pivot plate positioned adjacent and substantially 
parallel with said end wall of said housing, said pivot 
plate having an elongated slot therein, said pivot shaft 
extending through said slot whereby said plate may move 
radially with respect to said shaft; means on said shaft 
and said plate for preventing relative pivotal movement 
therebetween whereby said pivot shaft will oscillate upon 
oscillation of said plate; said plate having an arcuate 
slot therein with gear teeth extending inwardly from the 
walls thereof to define a closed rack lying in a plane 
substantially parallel to said end wall of said housing; 
gear means in said chamber and driven by said water 
wheel shaft for rotation thereby; a pinion driven by said 
gear means and drivingly connected to said rack for 
oscillating said plate and thereby oscillating said pivot 
shaft in response to rotation of said water wheel; a 
closed arcuate cam of shape similar to the shape of said 
slot in said pivot plate and positioned adjacent the inner 
surface of said end wall; a cam follower secured to said 
inner surface and contacting said cam for moving said 
plate radially with respect to said pivot shaft and said 
end wall and for holding said rack and pinion in driving 
engagement. 
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