[
United States Patent 19 (o 3,791,581
Chow (451 Feb. 12, 1974
[54] POP-UP SPRINKLER 2,935,266  5/1960 Coleoudro et al.................. 239/204
. 2,989,246 6/1961 Sloane 239/201
{75] Inventor: He Chow, River Edge, N.J. 3,033,467  5/1962  HOfer......covorscreeeerrrre 239/201
[73] Assignee: Beatrice Foods Co., Chicago, IIi. FOREIGN PATENTS OR APPLICATIONS
[22] Filed: Aug. 28, 1972_ 700,012  12/1940 Germany .......ccocoevevvivinnans 239/204
(21} Appl. No.: 284,215 Primary Examiner—Robert S. Ward, Jr.
[52] US. Cloiiiiiiiiieiee 239/208, 239/206 . [57] ABSTRACT
[511] lr}t. Cliiiiiiicinee BO5b 3/06, BOSb 3/08 A ‘pop-up sprinkler comprising a housing having an
[58] Field of Search................... 239/201, 203-206, upper relatively wide chamber and a lower guide
239/ 210 chamber of reduced diameter. The sprinkler head is
. mounted on a stem which is. in turn mounted in said
(56] ) References Cited upper and lower chambers for vertical movement. The
UNITED STATES PATENTS stem is provided with stabilizer means vertically slid-
3,063,645 11/1962 Tropeano et al. ........... e 239/206 able with said stem, located in the upper chamber, and
3,315,898  4/1967 Costa....cccccocoeeuee. ... 239/206  shaped to cooperate with walls of that chamber to sta-
2,501,910 3/1950  Oughton ......oowvvvniivevcnnnes 239/204 bilize the stem, and prevent wobble, significant tilting
2,812,977  11/1957  Phillips ccoooenriniiiininns 239/204 or lateral movement of the stem, in all vertical posi-
3,086,714 4/1963 Tropeano et al. .................. 239/204 tions of the stem.
3,301,489 1/1967 Tropeano et al. .................. 239/201
1,853,805 4/1932 12 Claims, S Drawing Figures

| 2105 U] SRR 239/205

X

b
22— -
Z\ll :

{

| }’ /52
I | 28

32

(%

N
Ze . I
|
I
L
28— N
1
52— ‘I;\
|
/4\\11 N
N
|
. N
N
PSRN
30—
247\

AT 20
N T C7.2,

e



PATENTEDFEB 1 21974 3,791,581
' SHEET 1 OfF 2

50 e A

N N
/2 =
3
: T?/ 4|
=1 40
L~
\/8/jﬁ |
N S 4
/4/ | “ "\\_22/$l‘ i £ > L
. 1N
LN N
N il
| N Nl )
28— N N ,+\/5z
D NI
'N 26 N
/4—\|'{§ NN
| | i
| N N
FIG. | 1\
. ' 32
32__N \Qﬁ o
A\ 8

V(4

b
|




PATENTEDFEB 1 21874 | | - 3,791,581

SHEET 2 OF 2
50 H 45
! Je




3,791,581

1
POP-UP SPRINKLER

This invention relates to a pop-up sprinkler which
contains an improved, multi-functional stabilizer as-
sembly.

Pop-up sprinklers are well known. They occupy a
concealed, retracted position below ground level when
not in use and assume a raised position for sprinkling
in response to the introduction of water under pressure.
In addition to containing properly functioning compo-
nent parts, such sprinklers should exhibit only minimal
vibration or lateral movement during operation in
order to avoid disruption of the spray pattern and to
minimize the undesirable effects which such vibration
exerts on the internal components of the sprinkler. It is
also essential to provide such sprinklers with effective
and long-lived internal seals so as to avoid water leak-
age and to prevent damage which may be caused by the
solids carried in the water. It is also desirable that the
component parts of the sprinkler be readily removable
for maintenance and replacement without the need for
resorting to inconvenient and cumbersome procedures
and/or the use of special tools.

It is therefore the prime object of this invention to
provide a pop- up sprinkler of novel construction which
incorporates mans readily responsive to water pressure
so as to raise the sprinkler head above ground level for
sprinkling operation.

It is a further object to provide means therein for sub-
stantially elimimating undesirable vibration and lateral
movement during operation.

It is still a further object to provide seal means
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therein to avoid internal leakage and the possible dam-

age resulting therefrom.

It is another object to provide a sprinkier construc-
tion wherein the component parts are readily remov-
able without the need of special tools.

It is still another object to provide a single assembly
for use in the sprinkler which functions to eliminate the
vibration, to effect the formation of internal seals and
to facilitate the ready removability of the component
parts.

An additional object is to secure the stem which re-
ceives the sprinkler head to the sprinkler in such a man-
ner as to reinforce its strength.

These objects are achieved in accordance with the
present invention by providing the pop-up portion of
the sprinkler with a stabilizing means which may con-
tain a plurality of arms radially extending toward the
inside wall of the sprinkler housing. During sprinkling
operation, the arms of the stabilizing means engage the
inside wall and in so doing perform a number of valu-
able functions. Thus, such éngagement substantially

eliminates the vibration and lateral movement which is-

generally exhibited by the pop-up portion, thereby in-
suring maintenance of the desired spray pattern and
minimization of the adverse effect such vibration may
exert against the component parts of the sprinkler. The
stabilizing means also serves to position other compo-
nerit parts so as to provide an internal seal which as-
sures leak-proof performance. The stabilizing means is
alsointerrelated with the other component parts of the
pop-up portion so as to facilitate the manual removal
and disassembly of the interior structure without hav-
ing to use special tools and techniques, the latter char-
acteristic being a particular advantage in such sprin-
klers which are positioned below ground level. The sta-
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2

bilizing means is also circumferentially positioned
around the section of the pop-up stem which receives
the sprinkler head, thereby providing greater strength
and rigidity to this somewhat weaker area, and rein-
forcing its ability to engage the sprinkler head solely by
threaded engagement. The stabilizing means is prefera-
bly connected to the stem near its upper end and moves
up and down with the stem, thereby maximizing its sta-
bilizing effect in all vertlcal positions of the sprinkler
head.

It is thus seen that the construction and multi-
functional nature of the stabilizing means represents a
major improvement over the prior art. Of particular
significance is the fact that the stabilizing means, a sin-
gle component, is directly responsible for providing a
number of the characteristics that are essential to the
proper functioning of a pop-up sprinkler. For example,
the substantial reduction in vibration and lateral move-
ment in the pop-up portion and the formation of an in-
ternal leak-proof seal are directly attributable to the
positioning of the stabilizing means during the sprin-
kling operation. Thus, the force of the water leaving the
sprinkler head results in a lateral movement of the pop-
up portion. This lateral movement causes the stabiliz-
ing means to contact the inner housing wall, thereby
immediately preventing any greater lateral movement.
Simultaneously, the slightly tilted configuration of the
pop-up portion places the stem section thereof immedi-
ately adjacent the housing so that the presence of a sim-
ple sealing ring therebetween assures the formation of
a leak-proof seal.

To the accomplishment of the above, the present in-
vention relates to the construction of a pop-up impulse
sprinkler as defined in the appended claims and as de-
scribed in this specification, taken together with the ac-
companying drawings ifi which:

FIG. 1 is a view partly in cross-section and partly in
elevation depicting a typical sprinkler of this invention
in retracted, non-operational position;

FIG. 2 is a view partly in cross-section and partly in
elevation depicting the sprinkler of FIG. 1 in popped-
up, operational position;

FIG. 3 and FIG. 4 are transverse sectlonal views
taken respectively along lines 3—3 and 4—4 of FIG. 1;
and

FIG. 5isa fragmentary sectional view showing the
seal formed between the bushing and the tubular stem
during the sprinkling operation.

The instant pop-up sprinkler comprises a housing 10
having an upper chamber 12 and a lower chamber 14
of reduced diameter. The housing 10 serves the dual
function of protecting the component parts of the
sprinkler from the elements encountered in their un-
derground location and or providing a means for
mounting these parts. The -sprinkler head 44 is
mounted on a stem 26 which in turn is mounted in said
upper and lower chamber 12, 14 for vertical move-
ment. When water under pressure is delivered to guide
chamber 14, stem 26 is forced upward and correspond-
ingly raises sprinkler head 44 above ground level. The
water passes through stem 26 into sprinkler head 44 for
appropriate discharge in the desired pattern and range.
Stem 26 is also provided with stabilizing means 36 ver-
tically slidable with stem 26, located in the upper
chamber 12, and shaped to cooperate with the walls of
chamber 12 to stabilize stem 26 when in pop-up posi-
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tion. Stabilizing means 36 is so constituted as to pro-
vide the advantages described hereinabove.

In detail, the pop-up sprinkler of this invention, as de-
picted in FIG. 1, includes a housing 10 preferably of a
molded plastic material defining an enlarged upper
chamber 12 and a lower guide chamber 14 of reduced
diameter. The chamber 12 may have an upper even
more enlarged extension chamber 12’. The bottom of
guide chamber 14 is provided with a fitting 16 for at-
tachment to a water supply pipe, not shown.

The upper end 14’ of guide chamber 14, which
projects slightly within the sprinkler-receiving chamber
12, is internally screwthreaded to receive bushing 18
which has a corresponding externally screw-threaded
portion. Bushing 18 is provided with at least one, and
preferably two, axially extending diametrically opposed
key slots 20 (see FIG. 3). It is also provided at its lower
end with an annular seat 22, which is generally conical
in shape. As an optional feature, a sealing ring 24 may
be inserted into a recess 25 in bushing 18 so as to pro-
vide an improved seal between bushing 18 and housing
14’ when they are in threaded engagement.

Bushing 18 is adapted to receive a tubular stem 26
which is provided with at least one, and preferably two,
axially extending diametrically opposed key ribs 28
that mate with the key slots 20 in bushing 18, This con-
figuration permits tubular stem 26 to slide axially in
bushing 18 in response to the introduction of water
pressure but prevents stem 26 from engaging in rotat-
ing movement in relation to bushing 18. The lower ex-
tremity of tubular'stem 26 is provided with an external
flange 30 which is sized to engage the annular seat 22
on bushing 18 when stem 26 is in extended, pop-up po-
sition, thereby to limit the upward movement of stem
26.

The key ribs 28 may be notched at a point above
flange 30 in order to receive and retain sealing ring 32
which contacts bushing 18 when stem.26 is in upwardly
extended position. The seal formed between bushing
18 and stem 26 insures leak-proof performance and,
particularly, prevents dirt or other foreign matter frem
entering the bearing surfaces between bushing 18 and
stem 26. Filtering means 34 may be affixed to the lower
end of stem 26 in order to further preévent the introduc-
tion of dirt and other foreign matter into the system.

The upper end of tubular stem 26 is adapted to exter-
nally receive stabilizing means 36. Stabilizing means
36, as specifically depicted in FIG. 4, comprises a cen-
tral collar .38 with a plurality of arms 40 radially ex-
tending therefrom, four arms equally spaced from one
another being preferred in order to readily control the
free movement of stem 26 in all directions. Stabilizing
assembly 36 is generally provided with key slots 42 that
mate with key ribs-28 on tubular stem 26 so as to re-
strain the stabilizer 36 against rotation relative to stem
26. The inner diameter of collar 38 is dimensionally re-
lated to the outer diameter of tubular stem 26 in order
to permit stabilizing means 36 to be fitted over stem 26
and secured thereto in light press fit fashion. This posi-
tioning of stabilizing means 36 reinforces the strength
of the upper end of stem 26 to subsequently receive the
sprinkler head 44 by means of threaded engagement.
Thus, there is in prior art constructions the possibility
that a stem prepared from molded plastic material will
crack upon threaded insertion of the sprinkler head 44.
The circumferential positioning of means 36, however,
provides greater rigidity to the stem and exerts inward
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. nate this possibility.
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Stabilizing means 36 when secured to tubular stem
26 is positioned in sprinkler-receiving chamber 12 with
its arms 40 radially extending toward and close to.the
wall of chamber 12. Arms 40 preferably do not actually
contact the wall of chamber 12 but, rather, are spaced
therefrom. The clearance between arms 40 and the
wall will necessarily be small inasmuch as this distance
is indicative of the amount of lateral movement which
can be tolerated in tubular stem 26. The slight tilt of
stabilizing means 36 when a small clearance is provided
between the arms 40 and the chamber wall assures the
proper positioning of sealing ring 32 to form a leak-
proof seal between bushing 18 and tubular stem 26.
The clearance also permits the free rotation of stabiliz-
ing means 36 in disengaging the interior component
parts of the sprinkler from the housing 10.

The upper end of tubular stem 26 is internally screw-
threaded to receive a sprinkler unit 44. Any conven-
tional sprinkler unit may be utilized, with the oscillat-
ing, impulse type being preferred. It should be noted
that the nature of the sprinkler unit does not form part
of the instant invention. A typical oscillating sprinkler
unit is provided with an orifice directed upwardly and
radially and, in addition, is provided with a mechanism
which effects the movement of the sprinkler within the
boundaries of a predetermined arc of travel. The sprin--
kler will also contain an oscillating déflector which is
positioned in the path of the stream of water. The sprin-
kler unit.44 is normally received in chamber 12', and
may be at least partially received in chamber 12.

Since the sprinkler assembly of this invention is be-
neath ground level G when not in use (FIG. 1), it will
have a protective cover 46 which is secured to the
sprinkler head 44 by means of a bushing nut 48 which
is threaded onto a threaded shaft 50 anchored in sprin-
kler head 44 and extending above the top.thereof.
Cover 46 thus extends and retracts in accordance with
the movement of sprinkler head 44.

Operation of the pop-up sprinkler of this invention
proceeds as follows:

When the supply of water is shut off, the entire unit
occupies its retracted position as illustrated in FIG. 1.
When water under pressure is delivered to guide cham-
ber 14, tubular stem 26 is forced upward until flange 30
sealingly engages annular seat 22 on bushing 18, as
shown in FIG. 2. The vertical travel of stem 26 is suffi-
cient to raise the sprinkler head 44 above ground level
G so that the water may be-appropriately discharged in
the desired pattern and range. During the operation of
the sprinkler, there is a virtually total absence of rota-
tional or lateral movement on the part of tubular stem
26. Thus, the mating of key ribs 28 on stem 26 and key
slots 20 on bushing 18 prevents the rotational move-
ment of stem 26. The lateral movement is prevented by
the action of stabilizing means 36. Thus, the reaction
force of the water leaving the sprinkler head 44 will
cause a corresponding lateral movement of the stem 26
and stabilizing means 36 secured thereto (note center
lines in FIG. 2). This lateral movement causes the arms
40 of stabilizing means 36 to traverse the slight distance
that they are separated from the wall of chamber 12
and to contact the wall, thereby immediately prevent-
ing any further lateral movement. The slight sidewise

- tilting movement of stabilizing means 36 also enables

sealing ring 32 to engage bushing 18 so as to effect a
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leak-proof seal between bushing 18 and tubular stem
26. The seal thus formed is illustrated in FIG. 5. Since
stabilizing means 36 is located adjacent the upper end
of stem 26, and rises vertically with it, the stabilization
effect is maximized, the stem 26 being supported at its
lower end by bushing 18 and at its upper end by stabi-
lizing means 36. '

When the water pressure is discontinued, the tubular
stem 26, weighted by sprinkler head 44, falls freely to
its retracted position as depicted in FIG. 1. The return
of tubular stem 26 to its retracted position may also be
effected by means of a compression-type spring 52
which is inserted between flange 30 of stem 26 and
bushing 18. It is to be noted that spring 52 contacts
bushing 18 above seal 22 in order to provide adequate
room for containing spring 52 when it is in compressed
configuration. )

A further advantage derived from the use of the im-
proved stabilizing means 36 is the elimination of the
need for special tools to remove the component parts
of the sprinkler when maintenance or replacement of
these parts is desired. Thus, it is merely necessary to
raise cover 46 and turn stabilizing means 36 in a coun-
terclockwise direction. Such rotation will be translated
to tubular stem 26 in view of the mated relationship be-
tween key ribs 28 and key slots 42 which, in turn, will
be translated to bushing 18 in view of the mated rela-
tionship between key ribs 28 and key slots 2. Accord-
ingly, bushing 18 will be unthreaded from housing 10
to enable the user to remove as a unit the entire inter-
nal assembly of the sprinkler including stem 26, stabi-
lizing means 36, bushing 18, filtering means 34, and
sprinkler head 44. The sprinkler may be reassembled
merely by refersing this sequence of steps.

It should also be noted that many of the component
parts of the sprinkler assembly can be prepared from
molded plastic materials thereby increasing the ease of
assembling the sprinkler while simultaneously decreas-
ing the expense of manufacturing such a sprinkler.

Summarizing, it is thus seen that this invention pro-
vides an improved pop-up sprinkler having novel stabi-
lizer means which serves to prevent lateral movement
in the assembly, to effect leakproof seals during the
operation of the sprinkler, and to facilitate the removal
of the component parts of the sprinkler.

While the invention has been described in terms of
_ the specific embodiments herein, it should be apparent
that variations may be developed without departing
from the spirit or scope of the invention.

I claim: '

"1. A pop-up sprinkler comprising:

a housing defining an upper, relatively wide chamber
and a lower, relatively narrow chamber, and con-
duit means in said housing for connection to a
water supply and communicating with said lower
chamber;

a tabular stem extending into said lower chamber
from said upper chamber;

means for mounting said stem in said lower chamber
to permit movement of said stem axially of said
lower chamber between upper and lower positions;

stabilizing means operatively connected to said stem
for axial movement therewith, located in said
upper chamber, and extanding radially out from
said stem to a location close to said housing walls
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but inwardly spaced therefrom, thereby to be slid-

able relative to said walls while providing lateral
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support for that portion of said stem in said upper
chamber; and '
a sprinkler head mounted on said stem and movable
therewith between said upper and lower positions;

said stem, said mounting meand, said stabilizing
means and said sprinkler head being readily remov-
able without tools as an internal assembly unit from
said housing. '

2. The pop-up sprinkler of claim 1, wherein the
means for mounting said tubular stem in said lower
chamber comprises a bushing secured to the upper end
of said lower chamber.

3. The pop-up sprinkler of claim 2, wherein said
bushing contains at least one key slot which mates with
at least one corresponding key rib on said tubular stem
to effect said axial movement. _

4. The pop-up sprinkler of claim 2, wherein said
bushing has a conical seat at its lower end.

5. The pop-up sprinkler of claim 4, whrein said tubu-
lar stem contains means at its lower end sized to engage
said seat on said bushing when said tubular stem is in
extended position.

6. The pop-up sprinkler of claim 1, wherein said sta-
bilizing means contains at least one key slot which
mates with at least one corresponding key rib on said
tubular stemn.

7. The pop-up sprinkler of claim 1, wherein said sta-
bitizing means comprises a plurality of radially extend-
ing arms spaced from one another.

8. The pop-up sprinkler of claim 2, wherein said tu-
bular stemn contains an annular groove with sealing
means disposed therein, said sealing means engaging
said bushing when said tubular stem is in said upper po-
sition. : : '

9. The pop-up sprinkler of claim 5, wherein said tu-
bular stem contains an annular groove positioned
above said lower end engaging means with sealing
means disposed therein, said sealing means engaging

- said bushing when said tubular stem is in said upper po-

sition. .

10. The pop-up spinkler of claim 5, wherein spring
means are positioned between said lower end engaging
means and said bushing to effect the return of said tu-
bular stem to its lower position.

11. A pop-up sprinkler comprising:

a housing defining an upper chamber and a lower
guide chamber having conduit means at its lower
end for connection to a water supply;

a bushing secured to the upper end of said guide
chamber having a seat at its lower end and at least
one axially extending key slot;

a tubular stem extending downwardly from said
upper chamber through said bushing into said
guide chamber and axially slidable in said bushing,
said stem containing at least one axially extending
key rib fitting said key slot to provide slidable, non-
rotatable movement of said stem, an external
flange at its lower end sized to engage said seat on
said bushing when said tubular stem is in extended
position, and an annular groove positioned above
said flange with sealing means disposed therein,
said sealing means cooperating with said bushing
when said tubular stem is in extended position;

stabilizer means positioned in said upper chamber
and secured to the upper end of said tubular stem,
said stabilizer means containing at least one key
slot which engages the key rib on said stem, and a
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plurality of arms spaced from one another radially
extending toward and slightly spaced from the wall
of said upper chamber;

a sprinkler head mounted on said tubular stem mov-
able between a retracted position related thereto;
and '

a cover for said housing carried by said sprinkler
head.
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8.

12. The pop-up sprinkler of claim 11, wherein said
bushing, said stem, said stabilizer means, said sprinkler
head and said cover form an internal assembly remov-
able as a unit from said housing after appropriate man-
ual rotation of said stabilizer means relative to said
housing.



