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AUTOMATICALLY ‘ADJUSTABEE HYDRAVLIC
MECHANISM®

Emil H. Fitter; Omaha; Nebr.-
Application Miy 29, 1952, Sérial No. 290767
6 Claims.  (Cl. 299-=69):

1

Th«is-?'in'ventioni relatesto hydraunlically operated
devices;-and ‘more”particularly’ ' to ‘an automati--

cally adjustable sprinkling méchanism

A-main-object-of thé-invention is to'provide a™

novel- and -improved ‘automatically adjustable; -
hydraulically - operated: sprinkisr “mechanism ‘of

thev'—rété;ry type;-whieh'
which' is- relidble -in operation;  and which ‘is de-

sigtied ‘to' nroject ‘water: under: pressure in a-
plurality-of fine:stréams to preselectéd distarices:

over:selected citcilladaresss
A-further object-of-thetinvention:is to pro-

vide ‘ai improved rotary sprinkling mechanisin:
whichi: involves“inéxpensive compeneénts;. which:

is sturdy: in‘construetion; and: whickiis arranged:

to -enable- the user 'to: vaiy the ‘area covered by
thesprinkler: froi a- remote position and. to:
changethe *ares: covered: by the. sprinklsr#hy.
merely successively turning the water on and o>

until:the sprinkler arranges-itself to:deliver water.
t0 provide the'desired coverage;
Further objects and-advantages ol the invens:

tioh 'will"hecomé: apparent fironi thetfollowing:i

description "and: claims; and’ froms the aceoms="
panying drawings, wheveini:

Figure 1 is‘a top:view, partly in:crossisectiony:

simple“n- constriiction, -

1o

of ‘an.improved rotary water sprinkler embody<

ing an improved hydraulically operated mechas:

nismiin accordancewith the present invention.

Figure 2 is a sidevelevational view, partly:in

cress’section; of the rotary sprinkler of Figtire 1.

Figure=3 istan enlarged cross. sectional-detail:

view taken on the line 3—3-of Figure 2.:.

Figure 47is an enlarged :cross: sectional: detail:

view taken-on the lingid<-u4 of ‘Figure 2.«

Figure 5 is an-enlarged-cross sectional detail:

view taken on theline 5«5 of Figure-2.

Figure 6 is a group of cross sectional:detail

views ‘showing- the valve member. of the-lawn:
sprinkler-of Pigures 1 to-3 in three-different: posi-
tions, providing-three different sprinkler -cover-
age.areas...

Figure -7 is-a fragmentary. developed view :of -

top-and bottom peripheral portions of the.valve
cf the water sprinkier of Figures 1 103 and the

cooperating. camming pin’ eleménts for rotatihyg

the valve member responsive to-the turhing.on

and off of the water supply to the sprinkler.
Figure 8 is a-side -elevational view of a modi-

fied.-form: of-lawn sprinkler-embodying sthe. hy-

draulically -operated.-mechanism - of -the -present..

invention.: -

40

50

Figure 9 is’anseniarged fragmentary.top plan..

detail view of the-head-portion of the sprinkler of-

Figure-8:

65
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Figure10s a ‘vertical-cross'sectional view taken: -
on-the-line {0-10 of Figure9.

Pigure11-is’ahorizontal cross ‘sectiohal  view*
taken on‘the 1iné 4 {—=ii of Figure 10."

Referring’ to-the drawings; and more particu"
larly-t6 Figures 1 t0:7, one-form of water sprinks--
ler according:-to ‘the'presént invention is desige -
nated-generally ‘attl {-and comprises aibase 1%
having:a’plusality of ‘downwardly and-outwardly
inelified résilient suppoiting-arins: 13-adapted 6™
engage-the-ground.- Centially ‘secured -to the-
Lbase 2. ista’ vertical--conduit {4 provided- with -
a conduly fitting {5 -whieh is'adapted to:- thread="
edly receive theend fitting ;15 0f a ‘gaiden hose:
- The-garden’hese: {T'is adaptedto ‘bé- con-
neected-to a - water ‘faveet or the:like :whieh:is
previded with ‘the usual valve:58 Tor:turning the -
waterion and: off.: :

The ‘conduit :member: 4§ includes the. reduced.:

ji-upper-portion 18 on which.is.rotatably mounted:

thesplug:member: 18; said plug:imember being::
rotatably engaged on aishouldered portion 28 at. .
the:top. end- of the reduced: conduit: member {8
and: being: retained-on-said shouldered portion:
by-the: outwardly, extending: curved  annular
flange 21 provided at the:top. end of conduit por-
tion:18, as shown inFigure 3, a sealing: washer 22
being=interposed -between the fange 21 and: the -
plug:zmeémberi19. Threadedly: engaged. on:the:
-plug:member {9 is the cylindrical sprinkler cham-
ber:23,an annuiar sealing: gasket -24-being inter- -
posed between the bottom flange 25 of plug mem--
ber: {9 and: the bottom edge-of the ecylindrical
chamiber-23; .as-shown.in Figure 3. Secured-to
the-top:.of ‘the cylindrical sprinkier: chamber- 23
is the centrally .apertured-cever plate 28.

Secured to-the chamber £3-and in communica- -
tion therewith - are--the- radially : extending, : di-
ametrically. opposite tubular arms 27, 21, the:

rends-of rsaid armns-being: closed by- plug-elements
28,-ag-shown-in- Figure 1. The arms-27- are-
formed-along their length with spaced apertures -
29, said. apertures being: spirally arranged on the
arms ‘2%, and-'being: adapted: todischarge water:

5-undef pressure:-therethrough -in-a-manner pro~-

viding & reaction tending to:cause:the arms and’
sprinkier ‘chamber <23 ito ‘rotate; For example;::
the-apertures-28 may:bearranged in the manner
shown in Figure 1, whereby a-redction will: be:
‘developed::reSulting from. the-discharge! of+the
water spray: throughisaid apertures-which tends
to rotate the “sprinkler-chamber: 23- in-a clock=
wise-direetion, as viewed in Figure 1.
The-cylindrical sprinkler chamber-23-is-formed--
‘with-three- sets-of. similarly spaced apertures 39,
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31 and 32 which are inclined upwardly and out-
wardly at respectively different angles. For ex-
ample, the apertures 30 may be inclined up-
wardly and outwardly at an angle of 25°, the
apertures 31 may be inclined upwardly and out-
wardly at an angle of 35° and the apertures
32 may be inclined upwardly and outwardly at
an angle of 45°. Designated at 33 is a cylindri-
cal valve member which is rotatably and slid-
ably mounted inside the cylindrical sprinkler
chamber 23, said valve member being formed
with a set of apertures 34 which are selectively
registrable with any one of the sets of aper-

10

tures 26, 31 and 32, as will be subsequently ex- -

plained.

Secured in the upper portion of the cylindrical
valve member 33 is a partition wall or disc 35.
When watber enters the sprinkler chamber 23,
the pressure of the water forces the valve mem-
ber.%3 upwardly, the upper portion of the sprin-
kler chamber 23 being vented to atmosphere
through the central aperture 36 in the top cover
26 of the sprinkler chamber. The top and bot-
tom peripheral edges of the valve member 33
are formed with the asymmetrical triangular
cam teeth 37 and 38, the top cam teeth 37 being
directed to the left, as viewed in Figure 3 and
the bottom cam teeth being similarly directed
to the left, as viewed in Figure 3, for the front
portion of the valve, as viewed in Figure 3, the
cam teeth 87 being substantially similar in shape
to the cam teeth 38. Secured in the upper por-
tion of the wall of the sprinkier chamber 23 is
an inwardly projecting pin element 39 which is
cammingly engageable with the upper cam teeth
of the valve member 33 when the valve member
is elevated under water pressure, and secured
in the lower portion of the wall of the sprinkler
chamber 238 is a second inwardly projecting pin
member 48 which is cammingly engageable with
the lower teeth 38 of the valve member when
said valve member descends as a result of the
shutting off of the water supply. When the
water is turned on, the valve member 33
is elevated by the pressure of water enter-
ing the sprinkler chamber 2§ through the
conduit 14 and the upper cam teeth 37 are
engaged by the pin element 39, causing the vaive
member 33 to be rotated to a position wherein
the pin clement 39 engages the lowermost notch
portion between a set of teeth 37. In this po-
sition, one of the sets of exhaust apertures 38,
3i or 32 is in registry with the apertures 34 of
the valve member 33, allowing water to be ejected
from the sprinklier chamber 23 at an angle deter-
mined by the angularity of the exposed apertures
36, &1 or $2. For example, if the apertures 30
are in registry with the aperture 34, the water
will discharge from the sprinkler chamber 23
at an angle of 25° from the vertical, and will
cover & relatively small area as the sprinkler
rotates, because of the steep angle of inclination
of the apertures 36. As above stated, the aper-
. tures 80 may be inclined at an angle of 25° fo
the vertical, whereas the apertures 3f are in-
clined at an angle of 35° to the vertical and the
apertures 32 are inclined at an angle of 45° to
the vertical to cover a relatively wide area as
the sprinkler rotates.

When the supply of water is cut off, the valve
member 33 descends by gravity and the lower
teeth 38 engage the pin element 40. The pin
element 49 is arranged so that when said lower
teeth 38 engage the pin element 40, the valve
member 33 is advanced by the camming action
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of the teeth 38 with said pin element through
substantially one-half of the angle required to
bring the apertures 34 into registry with the
next set of apertures in the sprinkler chamber
23, around the vertical axis of said sprinkler
champer. When the water is again turned on,
the pressure of water eievates the valve member
32 causing the upper teeth 37 to come into cam-
ming engagement with the upper pin element
39, and causing the valve member 33 to be again
rotated through the remainder of the necessary
angle to bring the aforesaid next set of aper-
tures of the sprinkler chamber into registry with
the apertures 34 of the valve member. FPor ex-
ample, assuming the steep apertures 30 to first
be in registry with the apertures 34, when the
water supply is turned off and then turned on
again, the camming action provided successively
by the engagement of teeth 38 with pin element
48 when the valve member 33 descends and then
by the engagement of teeth 37 with pin element
39 as the valve member is raised, rotates the
valve member 33 through the angle necessary
to bring the apertures 34 into registry with the
apertures 8! of the sprinkler chamber. The
water then discharging through the apertures
31 leaves the sprinkler chamber at an angle of
35° to the vertical, whereby a wider area is cov-
ered by the sprinkler, as it rotates, than the area
covered by the water discharging through the
steep apertures 30 previously thereto. Similarly,
when the water is again turned off and then
turned on again, the apertures 32 are brought
into registry with the discharge apertures 34 of
the valve member 33, providing a greater tra-
jectory of the water discharged from the sprin-
kler head than in either of the two previous
stages of operation of the sprinkler, as described
above.

It is therefore apparent that the relative area
covered by the sprinkler may be adjusted by
turning the water on and off until the desired
sets of apertures 30, 3{ or 32 are in registry with
the apertures 34 of the valve member 33.

If it is desired to obtain intermediate areas of
coverage, this may be accomplished by reducing
the volume of water admitted to the sprinkler
head.

In a typical design, the teeth 37 and 28 are
arranged so that when the water is turned off,
the descent of the valve member 33 advances the
valve member 20°, and the subsequent engage-
ment of the upper teeth 37 with the pin ele-
ment 28 advances the valve member another 20°,
the complete cycle causing the valve member to
advance 40°. In the above typical design, there
is a 40° spacing between the successive apertures
30, 31 and 32.

Referring now to the form of the invention
shown in Figures 8, 9, 10 and 11, {1’ designates
the water sprinkler generally, said sprinkler com-
prising a base 12’ of generally conical shape
adapted to engage the ground and having rigid-
1y secured thereto the central, vertical fitting 13’
provided with the connection conduit {4’ adapted
to threadedly receive the end fitting of a
garden hose. Rigidly secured to the fitting 13’
is the upstanding vertical conduit {8’ formed
near its top end with the annular flange 19",
Designated at 20’ is a head member which is ro-
tatably mounted on the top end of the conduit
18’, said head member having an externally
threaded bottom portion 2t’ which slidably and
rotatably engages over the top end of the con-
duit 18’ and which is rotatably secured thereto



5:
by an annular*cap ‘member-22 "provxded with thie
antular ballibearing assembly25* disposed* hé=-
tvieen ‘the: rbo’ct;om of“the:'cap~ 22’ and"the cols ™~
lar+elément <19 as'shown in Pigurée 10,5 The top-e

end portion of the conduit 18’ is formed :with: 8§ <apértures 28" rotates the head: 207

an antivlar-groove 24” Containing & sealing: gasket
25"%0f resiliént defoimables material, providing a »
watertisht Seal-between thé conduls membper 1875
arid-the Jower-portiéh 2i* of heag-29L¢

The -héad 29 is*provided with ‘the: domesxlike
top-wall-28* ‘and- is provided- with 4 plurality of:
vent-ports- 86 adjacent $aid top-wall 267  Then
upper-portion: of ‘body: 29/} is formed withi-a pli- -
ralityof*upwardly-“faring - annular iy fobmas:s
ti0ns 477 'and28%, and the side:walls'of theshesd
member-2§’ aresfcrimed withia plurality ‘of setsy:
of pwatdly and-outwardly. inclined bassages 324
ard36%; inclined: upwardly: at: different: anglés;
He previously: desceribed: form of the nven--

gindleportiohs of. the rib formations 417 ‘and-28’;
Forexainple; as shown in Figurés:8 to011, thers
may:be: three passages 3% ‘spaced apart 120%and.:
similarly:there mdy bethree passages 38’ spaced
apart 1204, the passages 36’ being located hetween::.
the:passages 32’ and being spaced 60° therefrom::
Designated-at 37" is & cylindrical:valve mem=-
ber:whicH is slidably mounted:in the cylindrical »
interior ofithe:head 29% as-shown in:Figure 10,

sald valve member-heing formed-at its. top rim- 3¢

withithéinclined: teetti 37! and being formed-at

itstbottom: rim with the-inclined teeth 38, as in:
thepreviously::described form-of the invention.-
The interior of the head 26’ is provided- below -

the: teeth::38:-with the-inwardly directed pin 3i.

mentber-48%~and the upper-portion of:the head
20/ isxprovided-adjacent - the “teeth 37 with the -
inwardly:-directed pin-member :38%. = The: valve
member-37::may-be-filled with a suitable-weight=-
ingidnaterial424-such as:lead or-the like-to-bias~
the valve-member:downwardly. The bottom end:
ofvthe valvermember may be-formed- with -the. .
axial; vertical-bore 43’; as-shown in.Figure' 10.-
The::side- surfacei-of ~the valve member: 37¢ is.
formed:with-«the- spaced: -vertical grooves: 347 45
spaced-apart 50 -as-to-be registrable- either . with-..
the«passages:22/-or-the passages 30’. . As .shown
in Figure-11; the-vertical grooves 34’ .are spaced..
apart. 120250 that they may.be selectively . moved...
inte-registry-either-with the three passages. 327. 5
or-with-the three passages. 28’.- As.shown in Fig-
ure. 10,-the .grooves 34’ -extend. from the. bottom.--
ofs.the.valve. member 8% “for a .substantisl dis-.
tance. upwardly .'on . the. external -side. surfaces

thereof:’ 55

Thé. operation. of the form "of the invention™
shown’in Figures 8, 9, 10 and 11is substantially”
siniilar to that described previously” in “connee-"
tionwwith “the -forin of  the’ invention’ 111ust1ated ’
in Flgures 1 to 7. The valve ‘member~371’ -is’ 60
elevated by the force of water -directed upward="
ly thereagainstand the teeth’' 37 éngage-the pin™
39, defining a first position wherein the grooves
34’ fegister with ‘one-of*thé upwardly ‘and~out-
wardly inclitied sets of water. discharge passages.
When..the water pressure is relieved, the valve.
descends, whereby the teeth 38 engage the- pm ‘
407, catlising. the valvé to bé rotated through an.
additional inerement, whéreupon when the. watéx.
pressure- is. again apphed to the ¥valve member;
the valve member is élevatéd into a position pros’
viding registry of the grooves 347 with a different’
set of discharge -passages, -whereby the water
leaves the sprinkler device at a different angle. -

Radlally secured to the intermediate portion 6f 7
the"head 20" and communicating-with the space

e

156k

I andtermingting resrectively at the top mars: 20+

dAntesrssid-chamber-from-said-conduit, said ‘valve‘f;

» of=the -water: ‘from said-inclined discharge aper-.‘ -

5

",va1ve member: is elevated: under: water- pressure’

6% .

belbw ‘thevalve member 37 are the hérizontars
sprinkler ariis 27 - formed ‘near-théit ends iwith
tHe'dischdrge apertures 29¢iand arranged o thatk
the-regction’ ‘of ‘the~water-dischargihg ‘from:t
- Therefore;::
when the water pressure’is applisd $he-arms 210s

and the head 2&’ rotate‘ and* watex 1s dehvered* i

10:h3

1 angle of~ dlscharge from sald api
wardly:inclined:passages being determined by the
adjusted position ‘of tthe valve memper: in “tHe:x
hegd;'asipréviousty ‘described,

While-¢ertadin' specific embodimerits. of ‘an’ 1m~':‘
proved hydraulically-operated-méechanism’have
heeridisclobed in thie/ foregoing description, it wi
bezunderstood sthat various:modifications: within:
theispirit of therinvention :may:occur’ to.sthoss:

skilled dnvithe: grt, «Therefore, it is intended:that
no«limitations’ be placed on the:invention :ex
cepliasidefined by ‘the: scopeofithe appended:i
claimsge

Whagtds claimedis:s

1.7 Ing,. hydraulwcally operated mechanism: of .
the: eharzcter-described: a -base,a vertical:con=:
duit isecured: tos:said tbase, o chamber Totatably--»a
mounted on- said.cconduit;said -charber: being.:
formeds witha: plurality-of respective water-diss:-

‘charge apertures-inelined upwardly:at .different-

angles;said:apertures being spaced-evenly around:
a vertical axis,; a vertically.movablevalve member:-
rotatably’mounted in said:-chamber:and: arranﬂedv :
torbe: elevated by the pressure of water -admitted:

member:being formed::with a passage. communi
cating:with .its-lower: end ‘and-selectively: regis=:-
trableswith the:discharge apertures-in-the.cham- -
ber;and cooperating means. on said-valve mem-: -

~berrand chamber:arranged-to -rotate the- valve =

member-successively: through angles-equal-to the..
angular spacing of the discharge apertures:4o...
bringthe:passage;of - said - valve . member ..suc~
cessively-intoregistry with the -respecti’verinclinedm
apertures:of:the-chamber responsive to the sue~-
cessive-elevation-and-descent of the valve member- -
resulting--from:intermittent. admission of:-water.:
under:pressure-into. said. ehamber and shuttmg
off:of-the-water; -whereby the angle of discharg

tures-is varied. .

2.:In-8- hydrauhcally operated méchanism of
the-character-deseribed, a base, a vertical conduit’;
secured to-said- base -8 cylindrical vertical cham="
ber: ;rotatably. -mounted -on . said conduit, - said
chamber:being-formed with a plurality of respecs.
tive-water discharge apertures inclined upwardly..
atdifferent-angles; said -apertures.being spaced .
evenly.around g-vertical axis, a vertically mov-:

60" able:cylindrical valve member-rotatably mounted. -

in-said-chamber .and arranged-to-be elevated by
the:pressuresof water-admitted into-said chambe1
from- ssaid--conduit; - said ~valve ..member- bemg
formegqd rwith. -condutit means: establishing: coms=:

munijcation:between the lower-end of the-valve-:
member:and-its-external:side surface, -said:con:
duif:means:=being selectively registrable with:th
discharge apertures in the - chamber ~when the:+

inssaid ¢hambey; and ‘cooperating cam means:or
alve memberiand- chamoer arranged t;o TOET

5 :memberasaecesswely into ‘registry with: thes ress
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spective inclined apertures of the chamber re-
sponsive to the successive elevation and descent
of the valve member resulting from intermittent
admission of water under pressure into said cham-
ber and shutting off of the water, whereby the
angle of discharge of the water from said in-
clined discharge apertures is varied.

3. In a hydraulically operated mechanism of
the character described, a base, a vertical con-
duit secured to said base, a cylindrical vertical
sprinkler chamber rotatably mounted on said
conduit, said chamber being formed with a plu-
rality of respective water discharge apertures in-
clined upwardly at different angles, said aper-
tures being spaced evenly around a vertical axis,
a vertically movable hollow cylindrical valve
member rotatably mounted in said chamber and
arranged to be elevated by the pressure of water
admitted into said chamber from said conduit,
said valve member being formed with means de-
fining a passageway between the lower end of
the valve member and the intermediate portion
of the external side suriace of the valve member,
said means being selectively registrable with the
discharge apertures in the chamber when the
valve member is elevated under water pressure in
said chamber, said valve member being formed at
its top and bottom peripheral edges with asym-
metrical triangular cam teeth, and inwardly pro-
jecting pin elements in the chamber arranged to
cammingly engage said teeth and arranged to
rotate the valve member successively through
angles equal to the angular spacing of the dis-
charge apertures to bring said means successively
into registry with the respective inclined aper-
tures of the chamber responsive to the successive
elevation and descent of the valve member result-
ing from intermittent admission of water under
pressure into said chamber and shutting off of the
water, whereby the angle of discharge of the
water from said inclined discharge apertures is
varied.

4, In a hydraulically operated mechanism of
the character described, a base, a vertical conduit

secured to said base, a cylindrical vertical sprink-

ler chamber rotatably mounted on said conduit,
a plurality of radial apertures tubular arms con-
nected to said chamber and arranged to rotate
said chamber by the reaction of water discharged
from said arms, said chamber being formed with
a plurality of respective water discharge aper-
tures inclined upwardly at different angles, said
apertures being spaced evenly around a vertical
axis, a vertically movable cylindrical valve mem-
ber rotatably mounted in said chamber and ar-
ranged to be elevated by the pressure of water
admitted into said chamber from said conduit,
said valve member being formed with conduit
means establishing communication between the
lower end of the valve member and its external
side surface, said conduit means being selectively
registrable with the discharge apertures in the
chamber when the valve member is elevated un-
der water pressure in said chamber, said valve
mermber being formed at its top and bottom pe-
ripheral edges with triangular cam teeth, and in-
wardly projecting pin elements in the chamber
arranged to cammingly engage said teeth and
arranged to rotate the valve member successively
through angles equal to the angular spacing of
the discharge apertures to bring the conduit
means of said valve member successively into
registry with the respective inclined apertures of
the chamber responsive to the successive eleva-
tion and descent of the valve member resulting
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from intermittent admission of water under pres-
sure into said chamber and shutting off of the
water, whereby the angle of discharge of the
water from said inclined discharge apertures is
varied.

5. In a hydraulically operated mechanism of
the character described, a base, a vertical con-
duit secured to said base, a chamber rotatably
mounted on said conduif, said chamber being
formed with a plurality of respective water dis-
charge apertures inclined upwardly at different
angles, said apertures being spaced evenly around
a vertical axis, a vertically movable valve member
rotatably mounted in said chamber and arranged
to be elevated by the pressure of water admitted
into said chamber from said conduit, said valve
member being provided with conduit means es-
tablishing communication between the lower end
of the valve member and its external side sur-
face, said conduit means being selectively regis-
trable with the discharge apertures in the cham-
ber, and cooperating means on the valve member
and chamber arranged to rotate the valve mem-
ber successively through angles equal to the angu-
lar spacing of the discharge apertures to bring
the conduit means of the valve member suc-
cessively into registry with the respective inclined
apertures of the chamber responsive to the suc-
cessive elevation and descent of the valve mem-
ber resulting from intermittent admission of
water under pressure into said chamber and shut-
ting off of the water, whereby the angle of dis-
charge of the water from said inclined discharge
apertures is varied.

6. In a hydraulically operated mechanism of
the character described, a base, a vertical con-
duit secured to said base, a sprinkler chamber
rotatably mounted on said conduit, said chamber
being formed with a plurality of respective water
discharge apertures inclined upwardly at dif-
ferent angles, said apertures being spaced evenly
around a vertical axis, a vertically movable valve
member rotatably mounted in said chamber and
arranged to be elevated by the pressure of water
admitted into said chamber from said conduif,
said valve member being formed with a groove in
its side surface communicating with its lower end
and being selectively registrable with the dis-
charge apertures in the chamber, and cooperat-
ing means on said valve member and chamber
arranged to rotate the valve member successively
through angles egual to the angular spacing of
the discharge apertures to bring the groove of

 said valve member successively into registry with

the respective inclined apertures of the chamber
responsive to the successive elevation and de-
scent of the valve member resulting from inter-
mittent admission of water under pressure into
said chamber and shutting off of the water,
whereby the angle of discharge of the water from
said inclined discharge apertures is varied.
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