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1 
ROTARY SPRINKLER HEAD 

Sprinkler heads of the class described utilize a variety 
of pressure-reactive and impact motor arrangements to 
cause rotation or oscillation of a nozzle, and numbers 
of these devices employ an impact ball driven by move 
ment of the water toward the nozzle to supply an inter 
mittent thrust jogging the nozzle'means in rotary ac 
tion. 
A critical problem with such devices is motor failure 

and malfunction due, for example, to loss of driving 
power, jamming and fouling resulting from. corrosion 
and abrasion caused by grit, sediments, mud and chem 
ical action and general exposure to the elements in the 
environment in which'such devices must operate at all 
times, and particularly during seasonal lay-up periods. 
The structural nature of such sprinkler heads com 

monly requires removal of the entire unit from the 
ground, or at the least removal of a cover or housing 
member, in order to gain access to the motor compo 
nents or to effect speed adjustments or free. a stalled 
motor. 
The improvements afforded by the present disclo 

sures are especially characterized in that the movable 
nozzle component is formed as an integral part of the 
motor unit from a non-metallic moldable plastic mate 
rial, and rotates within a similarly molded head body or 
housing, the motor body being shiftable along a vertical 
axis and' also rotatable about such axis, the interior of 
the motor structure being conformed to provide a cir 
cular chamber de?ning a circuitous wide-arc ball race 
way which initially has the same radius of curvature as 
the ball and tends to wear in a manner to maintain this 
curvature with resultant elimination of one of the 
causes of loss of driving power and uniform motion. 
Another feature of improvement is the provision of 

a water by-passing throttle means which is adjustable to 
change the motor speed by use of a screw driver ap 
plied externally to the tip of the nozzleat ground level, 
thus obviating entry into, or removal of the head for 
such purposes. ‘ ’ v i , 

Still another'feature is the simplification which elimi 
nates complex moving parts and heavy constructions of , 
a type which'have characterized prior devices of this 
class with the result that an expendible‘ motor is pro 
vided such that when inevitable wear requires replace 
mentor comparable servicing, the, entire plastic, nozzle 
and motor unit can be thrown away and economically 
replaced by a new motor, the disclosed constructions . 
further making'it possible in this connection to utilize 
the advantages of the motor also with" removable 
bronze or like metal nozzles where these are desired. 
Yet another feature is thevprovision in the shrouded 

form of nozzle of self-scavenging means for washing 
out sand and like contaminants which cause jamming. 
The water motor, is of such simpli?ed character and 

utility as to be adaptable to numerous other applica 
tions. 
Further objects and aspects of novelty and utility will 

' appear from the following description of a preferred 
embodiment of the devicetaken in view of the annexed 
drawing in which: - - 

FIG. '1 is a perspective view, to reduced, scale, show 
ing a complete head unit; " 
FIG. 2 is a vertical cross, section of one form of the 

head with parts shown in elevation; 
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FIG. 2-A is a perspective detail of a removable nozzle 

and shroud assembly; FIG. 2-B is a cross-section of the 

same; 
FIG.’3 is an enlarged section of the motor unit for use 

with removable nozzles; 
FIG. 4 is a plan view looking down toward the bottom 

and floor of the motor chamber, the scale being re 
duced over FIG. 3; ‘ 
FIG. 4-A is a perspective detail of the control vane 

or throttle; 
FIG. 5 is a top plan view of the motor unit of FIG. 2; 
FIG. 6 is a plan view of the throttle holding means 

looking down onto the bottom and floor of the outer 
housing body; and - ' 
FIG. 7 is a vertical section like that of FIG. 2 depict 

ing a‘modi?ed form of nozzle as an integral conforma 
tion of part of the motor structure. 
As depicted in FIG. 1, the sprinkler head comprises 

a molded plastic outer body or housing 10 adapted to 
be buried with its top cover plate 11 substantially flush 
with the ground, said plate having a central opening for 
emergence, as in dotted lines, of a nozzle structure 12. 
An internally threaded pipe-coupling nipple 13 is 
formed at the bottom of the housing (FIG. 2 also) for 
connection with the usual water distributing network 
employed in‘ lawn sprinkling and ground watering in 
stallations. 
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The head cover plate is removably seated upon and 
secured to the top ?ange on. the housing by screws 15, 
and is provided with a Nylon or like bushing 16 in the 
central opening which guides the nozzle means 12 in its 
vertical shifting and rotative movements, said nozzle 

' means having a screw slot 18 formed across its upper 

end. 
In the construction of FIG. 2 the nozzle is removably 

carried by the motor and is of the metallic type, prefer 
ably brass, having a threaded foot 12F engaging in the 
internally threaded nipple 38A of a plastic cover plate 
38 for the chamber of the motor unit, this type of rotat 
ing nozzle being intended to throw a full 360° spray pat~v 
tern from orifices 17 adjacent its upper end, in contrast 
to the zoned nozzle depicted in FIG. 2-A which addi 
tionally includes a stationary hood ,or shroud tube 19. 
loosely ?tting about, and captured in;knowri manner 
with the nozzle element 12 but prevented from turning 
vwith the latter by the known means of a vertically 
extending outer keyway 19A thereon which will engage 

' a lug (not illustrated) formed 'on the inner diameter of 
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a bushing which will be substituted for the bushing 16. 
A‘ window 213 of desired angular extent at the top of 
"the stationary shroud con?nes the spray to desired zone 
ranges of 45°,'60°, etc. Thus, the motor unit of FIGS. 
2 and-3 can accept desired types of removable nozzle 
adapted forv threaded mounting. - 
As depicted in FIG. 28, the shrouded or baf?ed noz 

zle means is provided with sel?scavenging means in 
cluding the formation in the mid-region of the nozzle 
body of an area of reduced outer diameter tocreate a 
?ushing zone 24, theremaining opposite end portions 
of the nozzle body which are of the original diameter 
forming spaced peripheral bearing areas 25 ‘with clear 
ance to the shroud tub-e sufficient to permit the piston 
like rise of'the nozzle therein in pop-‘up'action due to 
the pressure in the water, line. The scavenging means is 
completed by provision of a ?ushing slot 26 in the 
upper bearing'surface communicating from the ?ush 
ing zone back to the spray‘end of ‘the nozzle, the action 
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being such that, as the nozzle rotates within the shroud 
tube, a certain amount of water continually works back 
into the reduced-diameter ?ushing zone 24, and cre 
ates suf?cient agitation and current to continually wash 
sand and other sludge-forming contaminants out 
through the slot 26 for ejection with the sprayed water. 
Nozzles of the zoned spray- or shrouded-type are par 

ticularly prone to seizure and sticking due to mud and 
gritty, silty material in the water, or collecting in the 
head body from the surrounding ground during idle 
periods, and the described scavenging means affords an 
effective remedy for preventing seizure from both 
causes. a 

As viewed in FIG. 3, the motor housing comprises a 
non-metallic body 30 of circular con?guration provid 
ing an open-topped chamber 31; formed along the con 
junction of its bottom wall and floor 32 with the sur 
rounding side wall 33, is a circular ball race 34 for the 
driving ball 35 which will have a particular desired di 
ameter, for example, 7/16ths inch, it beinga character 
istic of this race that it has an extensive angular or 
rounded cross section with a radius of curvature at 34 
which is initially (i.e., in production) the same as that 
of the driving ball so that the ball tends to nest closely 
over a maximal arc of contact on its surface with the 
contour of the race and thereby afford a good driving 
seal for minimal by-passing of the incoming water jet 
current entering at one side of the chamber above this 
race, as will appear. 
The motor body or chamber 31 and its cover struc 

ture 38 are molded from a synthetic material such as 
Nylon which will afford good bearing and abrasion 
resistive qualities, it being understood that such ball im 
pact motors, including those having bronze bodies, suf 
fer inevitable wear in the ball track due to abrasive con 
tent of the water from the service mains and environ 
mental grit which works into the heads constantly with 
the experience that prior types of ball impact motor 
soon lose efficiency, stall easily or fail altogether as the 
result of wear along the usual ball course, with conse 
quent increasing by~passing of the water and decrease 
in driving force -— a conditionwhich is largely allevi 
ated by the disclosed arcuate wide‘track construction 
which not only provides increased drive, but tends to 
maintain a good wide-arc sealing track for the life of 
the material of which the ball chamber is made. . 
Situated along the ball race at an elevation above the 

?oor is an impact structure or anvil means 40, FIG. 4, 
consisting of an elongated and slightly arcuate length of 
steel which may be hardened at the impact end and is 
provided at this point with a bevel 41 conformably to 
the curvature of the ball by which it is intermittently 
struck, the anvil strip being spaced from the side wall 
of the chamber by an integral land 42 projecting there 
from and formed to provide a seating notch 42A such 
that the anvil strip can be held by a single rivet 43 with 
its impact end projecting beyond and spaced from the 
wall for impact by the ball at a point close to the entry 
of the water by the jet means to be described. 
Means effecting intermittent jet-type drive of the 

nozzle-carrying ball chamber includes the provision of 
a jet ori?ce 45, FIG..5, situated in the angled face 46 
of an integrally molded projection of the top of the 
cover plate 38 such that water entering the housing or 
head body under pressure from the head inlet nipple 13 
is directed into the motor chamber with a downward 
pitch emerging at a point overlying the ball race, pref 
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4 
erably just above the impact end 41 of the anvil strip, 
to flow in the direction of movement of the ball (coun 
terclockwise, FIG. 4). This contrivance results in opti 
mized drive and spray-pulsing action because the ball 
hesitates momentarily on striking the anvil at 41 and 
blocks the driving water entering from ori?ce 45 briefly 
until the motor housing turns as the result of the im 
pact, thus desirably pulsing or modulating the spray in 
addition to advancing the entire motor and nozzle as 
sembly. The cover 38 is formed to ?t tight with the rim 
of 39, motor chamber and is secured by a single screw 
35, FIG. 5. 
A feature of importance seen in FIG. 3 particularly 

(and included in the modi?ed construction of FIG. 7) 
is a pendant baffle extension 21 or 21X of the nozzle 
nipple to provide an anti-stall means extending down 
wardly into the chamber a considerable distance to a 
level approximately at the equator of the ball to pre 
vent the latter from being pulled into blocking relation 
ship to the current entering the nozzle, the molding of 
the cover structure for both the removable and inte 
grally conformed types of nozzle being particularly ec 
onomical and advantageous in this connection. 

Situated diametrically across the inlet to the nozzle 
passage in the pendant ball baffle, FIG. 3, is a thin anti 
turbulence web 14 which may be an insert or an inte 
grally molded component and serves to prevent unde 
sirable turbulence in the ?ow. 
The cadence and throw of the spray can be sensi— 

tively controlled by means of a lightweight throttle 
vane 50, preferably of thin brass stock having a curvi 
linear con?guration such as depicted in dotted lines in 
FIG. 4 and in perspective in FIG. 4-A, with a pivot bore 
51 turning about an integral pivot stud 52, FIG. 3, de 
pending centrally from the bottom of the ball chamber 
against which it is frictionally held by a small cinch 
washer 53, FIG. 4, seized upon the stud. A stop ?nger 
54 projects from one side of the vane for range-limiting 
movement between a pair of stop bosses 55 also inte 
grally depending from said chamber bottom eccentri 
cally of the pivot stud so as to limit the arcuate travel 
of the vane between fully open and fully closed throttle 
positions with respect to a throttle by-pass hole 58 in 
the bottom of the chamber, the fully-closed condition 
being shown in FIG. 4. A smaller relief passage 59 is 
also provided in the chamber floor adjacent the throttle 
opening and is always open to relieve back pressure 
conditions within the chamber, prevent stalling of the 
ball at slowest speeds, and for drainage during lay-up. 
Means making it possible to adjust the throttle exteri 

orly of the head by simply turning the nozzle comprises 
the provision of a circular array of stud-like holding 
bosses 60, FIGS. 2, and 6, projecting upwardly toward 
the bottom of the motor chamber from the inlet in the 
outer housing body and, preferably formed as part of 
the head body at the upper end of the water inlet nip 
ple, FIGS. 6 and 7. The small pendant coupling lug 56, 
FIGS. 3, 4-A and 7, is struck down from an edge of the 
throttle vane 50 in a manner to lie in between any pair 
of the holding bosses 60 when the motor unit or cham 
ber is in lowered condition, as in FIGS. 2 and 7, so that 
exertion of a turning force, as by application of a screw 
driver to the nozzle slot 18, will turn the entire motor 
unit relative to the throttle vane since the latter is held 
stationary by the lug and boss means 56, 60. 
The installation and operation of the described de 

vices in the usual sprinkling system is'such that each 
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unit is buried in the ground with the top plate and noz 
zle opening of the housing substantially at the ground 
level, suitable connections (not illustrated) being made 
with~ the usual water distributing network. When the 
water is turned off, the entire motor unit 30 drops to 

' - the ?oor of the cavity of the housing body to the full 
line position shown in FIG. 2; but when the pressure is 
turned on, the water rising in the housing from inlet 13 
easily elevates the buoyantly constructed motor, a 
small volume of water entering the chamber via the 
throttle and relief holes 58 and 59 and the remainder 
entering the jet ori?ce 45 to ?ll the chamber and rise 
into the nozzle, which will afford a sufficient resistance 
to maintain a current in the chamber from the jet ori 
?ce so that the ball is continuously driven forward with 
each jogging advance of the motor housing by impact 
of the ball with the anvil. 

In addition to other described advantages, therela 
tively slight mass of the plastic motor structure plus the 
closed-chamber construction, affords a high degree of 
buoyancy which facilitates quick elevation of the motor 
and the nozzle unit and practically eliminates hang-up 
when the water pressure drops from the expected aver 
age pressures in the mains or when sludge and grit have 
seized the nozzle — a condition which the power of the 
improved ball drive will generally relieve when the line 
pressure is normal, but which can be very easily re 
lieved in any event by one or two turns on the nozzle 
by the screwdriver manipulation described, so that ser 
vicing entries into the head are infrequently required 
and to replace a worn out motor it is merely necessary 
to remove the cover plate and drop in a new unit. 
As a further utility, the modi?ed motor unit shown in 

P16. 7 provides astill more economical construction 
wherein expensively machined metal nozzle compo 
nents are replaced by a nozzle 12X which is integrally 
conformed with the plastic cover structure 38X in 
alignment with a pendant throat or ball baf?e extension 
21X. The upper end of the integral nozzle is closed ex 
cept for a small relief passage 22X (similar to a like 
passage 22, FIG. 2), communicating through the screw 
driver slot 18X, together with suitable spray ori?ces 
17X, as'in theconstruction of FIG. 2. in addition, the 

‘ cover plate 11X may also'be va molded plastic compo~ 
nent, with either a separate or integral nozzle bushing 
16X, the separate form being shown. 
In all other respects the construction and operation 

of the modified embodiment is identical to that previ 
ously described, including the throttle means, ball 
chamber and anvil means, the advantages of expend 
ability beingfurther enhanced in that it is unnecessary 
to remove any metal nozzle parts for throw-away pur 
poses, it being understood that the satisfactory operat 
ing life of such devices will be eventually terminated by 
inevitable wear from the harsh abrasive and environ 
mental factors inherent in the operation of such sys 
tems, it beingthe experience, for‘example, that impact 
balls will ultimately wear through bronze bodies if the 
units do not fail from other causes long before that con 
dition is reached, as by loss of driving power due to ir 
regular tracking wear in ball-type motors, as con 
strasted with the self-compensating tracking wear 
which characterizes the present improvements. 

I claim: _ 

1. In a sprinkler head of the type having a head body 
adapted for connection with a source of water under 
pressure and a spray nozzle rotatable and shiftable 
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6 
through the top thereof, together with water powered 
motor means for rotating and shifting the nozzle, im 
provements comprising, namely: a motor body adapted 
to rotate and shift vertically relative to an axis through 
the top of the head body and having a bottom and sur 
rounding side wall and top portions de?ning a substan 
tially closed motor chamber; a driving ball of predeter 
mined diameter in said chamber; nozzle means carried 
by said top portion and communicating into a central 
region of said chamber; means in the top of said head 
body guiding said nozzle means in rotative and shifting 
action relative to the axis aforesaid; said chamber hav 
ing a ball race ‘circumambient of said central region and 
of curvilinear cross-section which has substantially the 
same radius of curvature as the ball; means providing 
a water jet inlet to said chamber through said top por 
tion of the motor body serving to create therein a ball 
driving current of the water passing therethrough from 
the head body into and through the nozzle means and 
effective to travel the 'ball ‘ in said race‘; and impact 
means situated at a position relative to said race to be 
struck by the travelled ball and thereby effect rotative 
advance of the motor body with consequent rotative 
displacement of the nozzle means carried thereby. 

2. A construction according to claim 1 wherein said 
nozzle means is an elongated cylindrical member inte 
grally'conformed with said top portion of the motor 

V , : 

3. A construction according to claim 1 wherein said 
nozzle means includes a shroud removably carried by 
said top portion of the motor body and having a bore 
within which a nozzle body is rotatable about and shift 
able along said axis within the shroud and vhas a dis 
charge end communicating through the shroud. 

4. Improvements according to claim 3.wherein the 
nozzle means is self-scavenging, the said nozzle body 
having near opposite inlet and discharge end portions 
thereof circumambient bearing areas rotatably and 
shiftably ?tting with the said interior bore of the shroud 
for movement as aforesaid, and said‘ nozzle body has 
between said bearing areas a circumambientareaof re 
duced diameter constituting a flushing zone, together 
with a ?ushing passage ‘communicating through that 
one of the bearing areas which is closest to the dis 
charge end portions of the. nozzle body. 7 

5. A sprinkler head according to claim 1 wherein said 
motor body is formed of synthetic plastic material, said 
top portion thereof is removably attached thereto as a 
closure for said chamber, and said nozzle means is inte 
grally conformed with said top portion. 

6. Sprinkler head apparatus according to claim 1 fur 
ther characterized by the provision of throttle means 
including a throttle passage through said bottom of the 
motor body from saidvchamber, a throttle member 
mounted on said bottom for movement relative to said 
passage to close and open the same; ?rst coupling 
means on a bottom portion of said head body in juxtaé 
position with said throttle member, second coupling 
means on the throttle member cooperative with said 
?rst coupling means in a predetermined shifted condi 
tion of the motor body such that rotative movement of 
said body in that condition in opposite directions will 
correspondingly effect opening or closing movement of 
the throttle member. 

7. Apparatus according to claim 6 wherein said ?rst 
coupling means is arranged concentrically about said 
axis and said second coupling means is situated relative 
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to said axis such that rotative effort applied to the dis 
charge end of said nozzle means will effect rotative 
movement of the motor'body in said predetermined 
shifted condition thereof whereby to effect opening 
and closing movement of the throttle member, said dis 
charge end of the nozzle means being provided with a 
tool-receiving formation substantially aligned with said 
axis to facilitate application of rotative effort as and for 
the purpose aforesaid. 

8. Sprinkler head apparatus as set out in claim 1 fur 
ther characterized in that said jet passage has a dis 
charge outlet situated above and in such close proxim 
ity to said ball race that said current will be interrupted 
by the ball in travel as aforesaid whereby to effect a 
pulsed modulation of the water spray from the nozzle 
means. 

9. Apparatus according to claim 1 wherein said ball 
race is formed to extend from said bottom into said side 
wall and top portions along an arc which is very nearly 
coextensive with the arc of the hemisphere of the ball, 
the radius of curvature of said race arc being slightly 
lengthened at the terminal end thereof which is contig 
uous with said top portion of the motor body such that 
said ball can fit closely into the race without being 
trapped therein against sidewise displacement there 
from as on striking said impact means. , 

10. Apparatus according to claim 8 wherein the arc 
of said ball race extends upwardly along said sidewall 
portion from said bottom to a terminal point closely 
proximate to said jet discharge outlet, the ball being 
free to move sidewise from the race at all points there 
along. 

11. A sprinkler head according to claim 1 wherein 
said impact means includes an anvil member situated 
along the race and having an impact end portion dis 
posed inwardly of the chamber away from said side wall 
portion at an elevation to be struck by the ball travelled 
in the race as aforesid. 

12. A construction according to claim 11 wherein 
said anvil is a metallic strip secured to the side wall por 
tion of the chamber in the situation aforesaid, anend 
portion of said strip constituting said impact end and 
being provided with a ball-engaging bevel angled to de 
?ect the ball sidewise from the race generally toward 
said axis. 

13. A sprinkler head according to claim 1 wherein 
said nozzle means has an inlet in a pendant foot portion 
thereof extending centrally down into said chamber to 
a level spaced from said bottom a distance substantially 
less than the diameter of said ball and constituting a 
baffle preventing the ball from being drawn into block 
ing relationship to said inlet. 

14. In a rotary sprinkling head driven by water pres 
sure: a head body having a motor cavity with water 
inlet means; means providing a nozzle passage aligned 
with a vertical axis through a top portion of such body; 
a motor body fitting freely into said cavity for rotation 
about and reciprocation along said axis, and having a 
chamber with an inlet receiving water under pressure 
from said cavity, together with nozzle means carried by 
the motor body and movable relative to said nozzle pas 
sage inwardly and outwardly of the head cavity respon 
sive to water pressure acting therein on said motor 
body, water from the cavity passing through said motor 
body and being discharged through said nozzle means; 
motor means in the motor body reactive to water 
movement therein between said inlet and nozzle means 
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8 
whereby to impart rotative movement to the motor 
body and nozzle means carried thereby; and throttle 
means comprising a throttle passage through said 
motor body; a throttle member movable relative to said 
throttle passage to open and close the same; first cou 
pling means operatively associated with said throttle 
means; second coupling means operatively associated 
with said head body; the said coupling means being dis 
posed in mutual coupling relation when the motor body 
is disposed in a predetermined shifted position along 
said axis such that a turning movement applied to the 
motor body in such position will impart opening or 
closing movement to the throttle member depending 
upon the direction of turning of the motor body. 

15. A sprinkling device according to claim 14 
wherein said first and second coupling means are ar 

ranged and constructed in relation to said axis such that 
the required turning moment can be applied to said 
nozzle means to impart throttle-adjusting movement to 
the throttle member. 

16. The construction of claim 15 further character 
ized in that an end portion of said nozzle means ex 
posed through said nozzle passage is provided with a 
screw-driver slot to facilitatelthe application of turning 
moment for throttle adjustment as aforesaid. 

17. In a water-pressure motor device, outer and inner 
body members each having a water chamber, said inner 
body member being disposed to rotate within said outer 
body member; means admitting water under pressure 
to the chamber of the outer body member; means ad 
mitting water from the chamber of the outer body 
member into the chamber of the inner body member; 
means providing a water discharge path from the cham 
ber of the inner body member to the exterior of the 
outer body member; the chamber of the inner body 
member having a ball race extending circuitously about 
the axis of rotation of the inner body member; a driving 
ball of given diameter adapted to travel along said race 
responsive to water flow through the appertaining 
chamber, said race having a curvilinear pro?le substan 
tially coextensive with the hemispherical arc of said 
ball so that the ball ?ts closely therein; and impact 
means situated at a point along said race to be struck 
by the ‘ball and deflect the latter for continuing circula 
tion and repetitious impacting whereby to impart inter 
mittent turning force to rotate the inner body. 

18. The device of claim 17 further characterized by 
the provision of throttle means for regulating the flow 
of water through the chamber of the inner body mem 
ber, said means comprising a throttle member movable 
relative to the means for admitting water to said last 
mentioned chamber to govern the amount of water ad 
mitted thereby, together with relatively stationary 
means carried by the outer body member coupling with 
said throttle member in a certain position of the inner 
body member such that rotative motion imparted to the 
inner body member will cause a corresponding regula 
tory movement of the throttle member. 

19. In a water-driven device of the ball impact type, 
motor means including a body having means for inlet 
and egress of water under pressure to create a ball 
driving current therethrough; said body including a cir~ 
cuitous ball race; a driving ball adapted to travel in said 
race responsive to said current; impact means disposed 
along said race to be struck by the travelled ball to pro 
duce a motor reaction; said race having a curvilinear 
cross section of substantially the same radius of curva 
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ture as the ball and extending through an arc which is around the ball while permitting the ball to move in a 
substantially equal to the length of the hemispherical direction laterally out of the race under certain condi 
arc of the ball so that the ball ?ts into said race closely tions. 
whereby to reduce by-passing of said driving current * * * * * 
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