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This invention relates to a pop-up sprinkler and, more 
particularly, to an improved pop-up standpipe as well 
as to auxiliary equipment for use in conjunction with a 
pop-up standpipe. 
The advantages of a pop-up standpipe are well known, 

eg., avoidance in a lawn of a permanently raised lix 
ture which can cause accidents, which is unsightly and 
around which «the grass must be edged or clipped by hand, 
and avoidance of damage to a sprinkler system by chil 
dren playing with a permanent elevated standpipe or 
by accidentally hitting such a standpipe as with a lawn 
mower ̀or car. ~ 

To realize such advantages lmany .forms of pop-up 
sprinklers have been proposed, both c-ommercially and in 
patent literature; but, up to -the present, the commercial 
success of such sprinklers has only been mild. These 
proposed ̀ sprinklers were beset by -sundry drawbacks that 
prevented any of them from realizing the full potential 
of an exceptionally wide market. 
One drawback has been the complexity and number t 

of parts of the pop-up sprinklers which made them costly 
to manufacture, diiìicult to assemble, repair and service, 
and not uniformly reliable in operation. 
Another drawback has been their inability to seal well, 

thus causing an unnecessarily `large ‘drop in pressure so 
that fewer pop-up sprinklers than permanently raised 
sprinklers could be -used on a supply l-ine of Ágiven hy 
draulic capacity. 

Arfurther drawback was that pop-up standpipes pre 
sented c-onñicting problems which could not be satisfac 
torily resolved heretofore. Thus, to prevent a pop-up 
standpipe from rocking, it was necessary to have the 
relatively movable parts ñt one »another quiteV closely and 
to have lengthy bearing surfaces, i.e., lands. On the 
other hand, where the parts fitted closely, substantial 
friction developed and foreign matter tended to stick be 
tween the parts. This sometimes jammed the standpi-pe 
and at other times scored the parts so as to permit leak 
age to develop. Furthermore, the use of long lands 
required additional effort -to raise the standpipe and made 
it more vulnerable to jamming. 
Another drawback of previous pop-up standpipes was 

that Ithey did not tend to ̀ assume and maintain the same 
predetermined substantially vertical Iposition each time 
they were erected, this deriving from the play between 
the parts which permitted them >to take on relatively 
different positions. 
An additional drawback was the inability of former 

standpipes to erect to great heights because clearances 
and friction were unacceptably multiplied when the move 
ment of the standpi-pe from retracted to extended posi 
tion became appreciable. 

Still another drawback was the difficulty experienced .in 
locating the protective underground casing in proper re 
lationship to the «retracted pop-up standpipe so that bot-h 
the casing and the standpipe would be at the proper levels 
relative tothe ground. 
One «last drawback worthy of mention was the prob 

lem of attaching a lid or cover to a sprinkler head that 
was mounted on »a pop-up standpipe. Previously pro 
posed constructions have involved the use of separable 
attaching elements such as screws to hold the «lid in place. 
These loosened ‘and were lost rendering the sprinkler 

» vulnerable to damage. 

10 

15 

20 

25 

30 

40 

45 

50 

3\,l®¿l,822 
Patented? sept. 24, ieee 

2 
It is an object of my invention to prov-ide a pop-up 

sprinkler and adjuncts therefor which »are not subject 
to the foregoing drawbacks. 
More particularly, it is an object of my invention to 

provide a pop-up standpipe which constitutes relatively 
few and simple parts and which can be made and assem 
bled with ease and at a low cost. 

It is :another object of my invention to provide a 
pop-up standpipe in which the sliding clearances at the 
bearing sur-faces, i.e., lands, are quite small and yet in 
which the erected, i.e., extended, standpipe is quite firm 
and stable. 

It is another object »of my invention to provide a pop 
up standpipe which is so constructed as to minimize scor 
ing of the lands. 

It is another object of my invention to provide a 
pop-up standpipe which, despite small sliding clearances 
ofthe lands, has an excellent flushing action each time 
that the standpipe is elevated whereby «to remove any 
foreign matter which may find its way into the standpipe. 

It is another object of my invention to provide a pop 
up standpipe which is automatically guided into a cen 
tralized position each time that the same is elevated 
whereby once the standpipe is permanently emplaoed 
it can be relied upon »to assume a predetermined position 
each time ̀it is raised. 

¿lt is 'another object of my invention to provide a pop 
up standpipe having a novel sealing 'arrangement for pre 
venting leakage `of water when the standpipe is elevated 
so that the presence of a pop-up standpipe in lieu of a 
stationary stand-pipe does not materially increase the pres 
sure drop. 

It is another object of my invention to provide a pop 
up standpipe in which «the effect of a long stabilizing 
bearing is secured with narrow lands whereby to secure 
the b-eneñcial results of such a long stabilizing bearing 
without the 'disadvantages of substantial scoring and 
friction »which are inherent in such llong bearings. 

It is 'another object »of my invention to provide for 
pop-up standpipes improved supports which ‘are capable 
of ñrmly and adjustably holding the standpipes at set 
levels. 

It is another object of my invention to provide for 
pop-up standpipes improved supports which are of simple, 
inexpensive, light and sturdy construction. 

It is another object of my invention to provide for a 
pop-up sprinkler` head a lid which is capable in the 
field of beingquickly and easily coupled to or uncoupled 
from a conventional sprinkler without the use of tools 
and without the use of removable fastener elements such 
as screws or pins. 

Other objects of my invention in part will be obvious 

fr* . 

.ICC 

' and in part will be pointed out hereinafter. 
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lMy invention accordingly consists in the features of 
construction, combinations of elements and arrangements 
of parts which will be exemplified in the pop-up sprinklers 
hereinafter described and of which .the scope of applica 
tion will be indicated in the appended claims. 

In the accompanying drawings in which are shown vari 
ous possible embodiments of my invention, 

FIG.v l is a partially sectional vertical view through 
a pop-up sprinkler embodying my invention, the same 
being shown in its retracted, i.e., concealed, position; 

FIG. 2 is a View similar to FlG. 1, but illustrating 
the sprinkler in its extended, i.e., raised, position; 

FIG. 3 is an enlarged view of the sprinkler as shown 
in FIG. 1, but with the standpipe fully sectioned; 

FIG. 4 is a fragmentary vertical sectional view through 
the upper portion of the pop-up standpipe as it approaches 
but has not yet reached fully extended position; 
FIG. 5 is a view similar to FIG. 4, but showing the 

standpipe in fully extended position, 
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FIGS. 6 and 7 are enlarged sectional views taken 
substantially along the lines 6~6 and 7_7, respectively 
of FiG. 3; ' 

FIG. 8 is a vertical sectional view through a pop-up 
sprinkler embodying a modified form of my invention; 
and 
FIG. 9 is a top view of the pop-up sprinkler shown in 

FIG. 8. 
Referring now in detail to the drawings, md more 

particularly to FIGS. l-7, the reference numeral 10 
denotes a pop-up sprinkler constructed in accordance with 
my invention. This sprinkler essentially comprises three 
parts, to wit a pop-up standpipe 12, a sprinkler head 
le, and a housing 16, the latter constituting a support 
casing 1S and a lid 2i). 

l should mention at this point that the sprinkler head 
i4 is entirely conventional. Various types of sprinkler 
heads are available on the market and in> general they 
are characterized by an inclined laterally directed nozzle, 
a water inlet which leads to the nozzle and a coupling 
at the water inlet by means of which the sprinkler head 
is hydraulically and physically connected to the pop-up 
standpipe. Any of these heads can be used in connection 
with my invention. Thus, my invention contemplates 
the use of both stationary and rotating sprinkler heads. 
A stationary sprinkler head is characterized by a fixed 
nozzle whereas a rotating sprinkler head employs a rotary 
nozzle together with a suitable mechanism to turn the 
nozzle. 
A rotating sprinkler head has been shown in the 

drawing by way of example and without limitation. Such 
heads are made, for instance, by L. R. Nelson Mfg. 
Co., inc., of Peoria, Illinois, these heads being known as 
“Turf Bird” sprinklers. In such a sprinkler head a nozzle 
22 inclined at a slight angle to the horizontal is mounted 
to rotate around a vertical axis through either a full 
360° or to sweep in opposite directions through an arc 
of less than 360°. The sprinkler head which is shown 
has a full circle rotation. In order to intermittently apply 
turning pulses to the rotatable nozzle a ñutter arm`24 
is mounted for oscillation with respect to the nozzle and 

The arm in 
cludes an intercepting deflecting plate 26 which is urged 
Aby a torsion spring 28 to a _set position in which the 
plate is in front of the nozzle. When water issuing 
from the nozzle strikes the plate it will swing the plate 
to one side. When the plate returns under the action 
of the spring k28 it will strike a vertical leg 30 integral 
with the nozzle. The shock incident to such blow will 
swing the nozzle through a few degrees and in this 
fashion by repeated shocks the nozzle will be turned 
through a full circle. A second vertical leg 32 likewise 
integral with the nozzle is provided on the sprinkler head, 
said second leg being on the diametrically opposite side 
of the axis of rotation from the leg 3l). The second leg 
is struck by the counter-balancing rear end of the flutter ' 
arm. 

IThe nozzle is secured to a vertically depending pipe 
which extends through and is journalled in a sleeve 36 
the lower end of whichL is provided with a male thread. 
The bottom of the pipe is enlarged to captively retain 
the sleeve on the pipe. It is to be understood'that the 
aforesaid sprinkler head is entirely conventional and has 
been described solely by way of example and’without 
limitationto facilitate understanding of my present in 
vention. The male thread at the lower end of the 
sleeve 35 is for the purpose of coupling the sprinkler 
head to my novel pop-up standpipe 12. ' 
The pop-up standpipe l2 includes a mainimum of two 

relatively movable telescoping sections. Optionally, more 
than two sections may be employed and in the example 
of my invention now being described I have shown three 
such sections. However, it should be understood that my 
invention includes anything from two to several sec 
tions. in passîug„ it is observed .that a pop-up stand 
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4 
pipe consisting of only two sections is shown in the 
second form of my invention illustrated in FIGS. 8 and 
9 and hereinafter described in detail. 
sections will depend on how great an elevation is required 

Y of the extended standpipe and how great a length will 
be acceptable for the retracted standpipe. 
The pop-up standpipe 12 constitutes an outer tubularV 

section 33 which functions as a cylinder for an inter 
mediate tubular section 4t). A portion of the inter 
mediate tubular section is in effect a piston that co 
operates with the aforesaid cylinder and another portion 
of said intermediate section acts as an inner cylinder 
for an inner tubular section 42 that is in effect a piston 
cooperating with the inner cylinder. Y 

In a preferred form of my invention all three tubular 
sections are made from a synthetic plastic material since 
this has a low coefiicient of friction and can be quickly 
and inexpensively molded to the shapes desired. Al~ 
though I may employ any conventional synthetic plastic, 
one which is particularly good due to its ability to with-V 
stand hard useage is a high impact polystyrene which, 
as is well known, comprises polystyrene mixed with` a 
substantial percentage, e.g., 25%, of a copolymer of buta 
diene and styrene. 
The outer tubular section 3S includes an erect recti- _ 

linear outer tubular portion 44 at the lower end of which 
I provide an elbow 46 terminating in an upwardly extend# 
ing connector tube 48. Said tube may be provided with » 
the usual series of parallel annular ribs Sti to facilitate 
engagement of the connector to a flexible plastic pipe 52 
which supplies water under pressure. ` 
The upper end of the outer tubular portion 44 is ex-l 

ternally threaded to receive a female threaded cap 54 v 
with >a large central aperture 55 that slidably passes the 
intermediate tubular section 4t) and constitutes an inward# ' 
ly directed flange. This cap preferably is made of the 
same plastic as the sections 38, 40 and 42. The tubular 
section 40 constitutes an erect rectilinear intermediate tu 
bular portion 56 which is of approximately the same 
length as the outer tubular portion 44 kbut the exterior 
diameter of which is less than'the interior diameterkof 
said outer portion 44. The lower end of the intermediate 
tubular portion 56 is externally enlarged to provide an 
arrangement which will act as a piston in conjunction 
with the internal surface of the outer tubular portion 44, 
Vthe latter functioning as a cylinder for this piston. More 
particularly, ‘at the lower end of the intermediate tubular 
portion 56 I provide mi outwardly extending continuous 
annular outer piston flange 58, the outer diameter of 
which is only slightly less than the internal diameter of > 
the 'outer tubular portion 44. The diiference betweenV 
these diameters constitutes the sliding clearance of the 
outer piston and cylinder action. 

_In accordance with my invention I prefer to employ 
a diametral clearance of between about 1/32 to 1A@ of an 
inch so that there is a radial sliding clearance of between 
about ëê.; to 1/32 of an inch. This sliding clearance is 
sufficient to vpermit a flushing action ‘to take place that 
will be described hereinafter and also is sufficient to 
permit the passage through such space of foreign material 
that may ñnd its way into the interior of the standpipe 

' 12. However, the sliding clearance is notso great as to 
encourage wobbling of the standpipe when erected. It is 
appropriate to mention here that a construction soon to 
be described provides a stabilizing action on the erected 
standpipe. 

Pursuant to my invention the height, i.e. dimension of i 
the rirn 0f the piston iiange 5S parallel to the longitudinal 
axis of the standpipe, is narrow, that is to say, slight. A 
typical height for the rim of said piston ñange is about 
lAz‘to ä@ of an inch. Such a narrow rim is highly dev-k 
sirable both to minimize friction between the piston ñange 
and the outer tubular portion 44 and to present a mini 
mum length of annular space through which foreign ma-V . 
terial has to pass and in so doing possibly score the vpor 

The number of , 
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tion 44 or the land of the piston ñange. The term “land” 
as used herein denotes the rim of the piston flange, this 
being a sliding bearing surface that engages the inner 
surface of the outer tubular portion 44. 

Although a narrow land is important, if the entire 
piston flange were as narrow as its rim, ie., in the order 
of from 1/s to 1/16 of an inch, the piston tiange might be 
too weak and therefore in order to strengthen the same 
the base of the piston flange is made wider than the land 
(rirn) or, phrased differently, the piston flange broadens 
as it approaches the intermediate tubular portion 56. 
Under some circumstances, for example where a fixed 

nozzle is used as the sprinkler head or where the sprinkler 
head is so constructed, as indicated previously, that it 
alternately sweeps in opposite directions through an arc 
of less than 360°, it is necessary to inhibit relative rotary 
motion between the intermediate tubular portion and the 
outer tubular portion although permitting relative axial 
movement. For such purpose I prefer to employ a spline 
interengagement between these two portions. This is ac 
complished rather simply by providing a longitudinally 
extending straight groove 66 on the inner surface of the 
outer tubular portion 44 and a matching radially pro 
tuberant tooth 62 on the piston flange 58 of the inter 
mediate tubular portion 56. The tooth is seated in the 
groove and is freely slidable along the length of the same. 
A similar inner piston flange 64 is provided at the lower 

end of the inner tubular section 42 and if additional sec 
tions are provided each will have a like piston liange 
at its lower end. Such flanges function as pistons against 
which water under pressure will act to lift the same with 
respect to their associated cylinders whereby when Water 
under pressure is admitted to the pipe 52 each piston 
will be thrust to the upper end of its corresponding cylin 
der. The cylinder for the outer piston flange 58 is the 
erect tubular portion 44 of the outer tubular section 38. 
The cylinder for the inner piston iiange 64 is the erect 
rectilinear tubular portion 56 of the intermediate tubular 
section 4d. 
Due to the narrow widths of the lands (sliding bear 

ing surfaces) of the two piston flanges 58, 64 which 
deliberately is employed to minimize friction and scoring 
it will be apparent that these lands by themselves are not 
capable of stabilizing the sections of the standpipe in 
raised condition and for this purpose and also to prevent 
escape of water from the standpipe when it is extended, . 
the intermediate section and the inner section, that is to 
say, each section having a piston flange, is provided with 
an additional bearing surface which is spaced longitudi 
nally from the associated piston flange and in cooperation 
therewith provides a stabilizing bearing. Particular at 
tention is directed to the fact that this second bearing 
surface does not act to provide a sliding land; for this 
purpose only the flanges 58 and 64 are employed. There 
is a distinction between the sliding action and the sta 
bilizing action and it is only in conjunction with the 
stabilizing action that the second bearing surface now 
to be described is utilized. 
The second bearing surface for the intermediate tu 

bular section 40 is furnished by an upper continuous an 
nular radially protuberant flange 68 above and longi 
tudinally spaced from the lower piston flange S8. The 
outer diameter of the upper ñange 68 is less than that 
of the piston ñange 58 so that said upper ñange will not 
provide a sliding support and also so that a wider an 
nular space is supplied -for flushing action and for the 
nonscoring passage of foreign material. A typical satis 
factory diametral clearance between lthe upper flange 68 
and the interior of the outer tubular portion 44 is from 
about 1A to 1A; of an inch, ie., a radial clearance of 
from about Ms to 1/15 of an inch. 
The distance between the upper and lower flanges 

preferably is proportional to the length of the tubular 
section on which the flanges are located and usually will 
be in the order of about 1A to 1/6 of the length of such 
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6 
tubular section. For example, on a tubular section 12" 
llong a suitable interílange distance is about 21/:”; on a 
tubular lsection 3" `long a suitable interñange distance is 
about 1/2". 
To keep scoring to a minimum, in addition to the 

extra radial clearances I fashion the upper (stabilizing) 
flanges with narrow lands, e.g. lands having heights in 
the order of the heights mentioned for the lands of the 
lower flanges, that is to say in the order of from about 
1A@ to 1/16 of an inch. However to strengthen the upper 
flanges their bases are made broader than their lands. 
Specifically the upper surface, and optionally the lower 
surface as well, of each upper flange slopes in a longitudi 
nal direction so that at least the upper surface of the 
upper ñange, and desirably the lower surface too, is of 
a generally frusto-conical configuration. Such shape of 
the upper surface has three purposes, to wit, it strengthens 
the upper flange by broadening its base, it 4aids in sealing 
the upper standpipe against water leakage and it aids 
in centralizing and stabilizing the erected standpipe. 

In order to appreciate the latter -two functions it is 
necessary at this point fto further describe the central 
aperture 55 in the cap 54 which provides a radially in 
war-dly directed flange. r[This aperture is dimensioned to 
provide a diametral sliding clearance with respect to the 
external surface of the intermediate tubular portion 56 
of about 1/16 to 1/á2 of an inch, i.e. the same sliding clear 
ance as is provided between the lands of the piston flanges 
and their associated cylinders. Moreover the height of 
the surface defining the »aperture 55 is slight so as to 
form a narrow sliding land at this region as well, whereby 
to hold friction and scoring to a minimum. The sliding 
land at «the aperture 55 preferably is of the same order 
of length as the lands of the piston flanges or, in other 
words, about Ms `to ï/íf; of an inch. 

lt thus will tbe appreciated that the sliding inter-engage 
«ment between the outer tubular section 38 (inclusive of 
the outer tubular portion 44 and the cap 54 functionally 
integral therewith) and the intermediate tubular section 
4t? is limited to two zones of sliding contact. One of 
these is between the land of the piston flange 58 and 
ythe inner surface of the outer tubular portion 44 and 
the second is between the land of the aperture 55 and 
the `outer surface of the intermediate tubular portion 56. 
The extent `of «the sliding movement is determined on 
the one hand by abutment of the upper flange 68 against 
the cap 54 Vfor the erected position of the standpipe and 
on lthe other hand by an abutment against the cap 54 
of `an apertured cap 70 screwed ont-o the top of the 
intermediate tubular section 42. This latter abutment 
determines the retracted position of the standpipe. The 
cap 7G has a construction similar to that of the cap 54 
except that -it is smaller to slidably receive the inner 
section 42. ’ l 

Each cap 54, 70 is provided with an annular 'groove 
in its undersurface in which an elastic sealing member, 
eg. an elastomeric 0-ring 72, is received. This surface 
in which such groove is formed is inclined to the horizon 
tal and -to `the vertical, that is to say, this surface is frusto 
conical. The side walls of the groove are perpendicular 
to said surface so that the groove is directed inwardly 

The O-rin‘g 72 is a snug fit and 
projects from such grootte. However the -O-ring is 
spaced from the outer surface of the intermediate tu 
bular lportion 56 so that there is 4absolutely no contact 
between the O-ring and said portion. This prevents the 
O-ring »from inhibiting upward or downward sliding move 
ment of the intermediate tubular portion with respect to 
the outer tubular portion 44. r 
As noted previously the only restraint on such move 

ment, aside from the abutment limits, is at the two regions 
of sliding contact. However when water under pressure 
is admitted lto the connector tube 48 the water acting on 
the lower surface of the piston flange 5S forces the in 
termediate tubular section upwardly. Eventually and 



3,104,822 
V7 

quickly the upper bearing and stabilizing flange 68 will 
strike the O-ring ’72. This prevents further upward 
movement of the intermediate tubular section but it ac 
complishes more than this. Due to the frustoconical 
shape of the upper surface of »the tlange 68 said iiange 
tends to squeeze itself into-the opening defined by the 
O-ring. Phrased diiferently, the eiîect of the upward 
thrust is multiplied to create a sealing pressure between 
the flange 68 and the O-ring whereby an extremely good 
and tight sealing joint is formed so that with this arrange 
ment there is no observable loss of pressure due to leak 
age of water at the joint. It also should be observed 
that because the upper surface of the stabilizing flange 
68 is symmetrical with respect to the longitudinal axis of 
the standpipe, as this ñange enters the opening defined 
by the O-ring '72 the flange will tend to centralize itself 
and the intermediate tubular section 40 with which it is 
integral. Thereby the intermediate tubular portion 56 is 
placed and retained in substantial coaxial alignment with i 
the outer tubular portion 44. 

Attention fur-ther is directed to the fact that despite this 
extremely good seal and good central-izing and stabilizing 
action secured by the provision of the upper flange 68, 
said upper flange in no way interferes with iiushing of 
the space between the outer and intermediate sections 
during raising of the standpipe, this hush-ing being neces 
sary to remove debris which may enter the inside of the 
standpipe. 

In FIG. 4 I have shown how the difference in radial 
dimensions between the lower and upper flanges pre 
vents the upper flange from inhibiting good flushing ac 
tion as the standpipe is being erected and as the upper 
flange approaches but has not yet reached the position 
it will occupy when the standpipe is fully erected. This 
should be compared with FIG. >5 in which the standpipe 
is shown erected and in which it'will be seen how the 
upper tlange is tightly sealed against the O»ring 72. 
Thus the upper flange serves no function either in idle 
position of the standpipe or during its erection ̀ and only 
comes into play when the standpipe is fully erected a-t 
which time it seals the standpipe and cen-tralizes and 
stabilizes the erected standpipe. Also it should be men 
tioned that in such erected position the upper flange 
serves as part of a bearing, constituting «the upper end of 
the bearing of which the lower end is the íirst, i.e. lower 
(piston), flange 58. These two ilanges jointly perform 
the stabilizing action for the erected standpipe. 
The inner tubular portion 66 likewise is provided with 

a second, i.e. upper, flange '74 dirnensioned and conñgured 
and functioning in the same manner Ias the upper flange 
68 of the intermediate tubular portion 56. 
The upper end of the inner tubular portion 66 is formed 

with a thread, in this instance, a male «thread (not shown), 
for connection purposes. Screwed on the male thread is 
a coupling ‘76 that is internally threaded and `that re-Y 
ceives the threaded lower end of the sleeve 36 of the 
sprinkler head. 
The inner piston ñange 64 is provided with a tooth ’78 

(FIGS. 4, 5 and 6) slidabl-e in a longitudinal spline groove 
80 provided on the inner surface of the intermediate 
tubular portion 56 in order to prevent relative rotation of 
the intermediate and inner tubular portions While permit` 
ting relative longitudinal movement thereof. 

Suitable means ís provided to lhouse the sprinkler head 
14 when the standpipe 12 is in retracted position. Such 
means includes the support casing 18 which likewise may ' 
be made of the same plastic material and which is in the 
form of a socket or cup having cylindrical side walls 31 
and ardownwardly tapering bottom wall 82 in one piece 
with the sidewalls. The bottom wall is formed with 
perforations S4 to permit drainage of any Water that may 
enter the casing. 

In accordance with a feature of my invention the pro 
tective underground casing also acts to assist nad support, 
i.e. position and locate, the pop-up standpipe. It might 
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be thought that the mere embedment in the ground of the 
outer tubular section 3S» would suffice for this purpose 
but the position of the standpipe can be made more se 
cure if the casing is anchored thereto inasmuch as the 
casing, being of considerably larger diameter, provides a 
greater area of contact >with the ground and thereby can 
materially assist in iixing the position of the standpipe.' 
To this end the bottom wall 32 of the casing 13 is formed 
with a central opening which is a snug slidable lit on the 
outer surface of the outer tubular portion 44. Desirably 
the interengagement between the casing and said outer 
tubular portion is mad-e quite ‘drm and to encouragesuch 
action I include in the underground casing a downwardly 
depending sleeve 36 in one piece with said ycasing and 
pendant around the central aperture of the bottom wall. 
r[his sleeve likewise is a snug slidable ht on the outer 
surface of the outer tubular portion 44. 

Moreover it is desirable that the nt between the sleeve 
and said tubular portion be such as to discourage rela#V 
tive longitudinal movement of said two parts. One man 
ner in which such movement can be inhibited is, «as 
shown, merely to provide one or more internal grooves in 
the sleeve S6 in which elastic O-rings 88 Aare received; 
These O-riugs frictionally embrace «the cute-r tubular por 
tion 44 and tend to prevent any movement between it andy 
the sleeve either' in a longitudinal or radial direction. 
Nevertheless they do permit deliberate longitudinal ad 
justment when the pop-up sprinkler 1t) is being installed 
at which time the open mouth of the casing must be ad 
justed to place it at ground level and the pop-up standpipe 
12 must have its vertical location soV determined as to 
place the top of the sprinkler head at apprcuiirnatelyV 
ground level. Once these positions have been set a plastic 
cement can be introduced in the top of the sleeve 86 to 
prevent any further relative movement. lt will be found 
that under such circumstances «the casing i8 is of appre 

, ciable assistance in fixing the location of the popup 
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standpipe. 
It is highly desirable »to include means to cover the open 

mouth of the underground «support casing 18. Such 
means constitutes the lid 20. VSaid lid is attached to the Y 
sprinkler head 14, the standpipe being so vertically ad? 
j‘usted that the standpipe is in fully retracted position 
the lid rests on the open ñanged mouth of the casing; 
It will be appreciated that, if desired, the retracted posi` 
tion of the standpipe can be determined by abutment of 
the lid against the mouth of the casing rather than by' 
abutment of the coupling 76 against the cap 70 and abut 
ment of the cap 70 against the cap 54’. 
The provision of a sprinkler head carried lid is not 

deemed by me to constitute, per se, a feature of my in-y 
vention; however I wish Ito point yout that Athe lid 20 is 
not secured tothe sprinkler head by screws or pins which 
can break or be lost. Rather the attachment between the 
lid and sprinkler head is etfected in such a manner that 
the engagement can be quickly made or opened andthat 
the attaching means is integral with the lid so that it can 
not be lost. More particularly the attaching means is 
in the form of a depending sleeve 90 extending down-V 
wardly and in one piece with the undersurface of the lid ' ’ 
and centrally located thereon. The lid and its sleeve are 
made of the same plastic as the other parts of the pop-up 
sprinkler (exclusive of the sprinkler head which latter is 
principally of metal). The sleeve 90 is longitudinally 
split at a few points so as to subdivide it into downwardV 
ilanges which, due to the fact that their lower ends are 
free and :to the fact that the sleeve and lid are of plastic 
have some degree of flexibility. This is suflicient'to en 
able the split portions of the sleeve 4to be flexed by hand 
pressure. In particular, the sleeve is provided with dia- y 
metrically opposed slits 92 which are at least as wide as 
the legs 30, 32. Preferably also the sleeve is formed with 
at least one additional slit 94 which is midway between 
the slits 92. The lower ends of the »resultant flanges have v 
inwardly protuberant ribs 96. 
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To mount a lid on a sprinkler head the lid simply is 

placed over the same with the sleeve aligned with the 
disc 34 and with »the slits 92 aligned with «thelegs 30, 
32. Thereupon the lid is pushed down. The camming 
action of the rounded ribs 96 on the rim of the disc 34 
will tlex the iiange portions of the sleeve 90 outwardly 
and permit them to pass over the rim of the disc. As 
soon as Áthey pass the rim the ñange portions will snap 
back to dispose the ribs 96 immediately below and in 
engagement with the undersurface of the disc 34 thereby 
securely holding the lid 20 -to the sprinkler head. It is 
quite usual in sprinkler heads to íind »a longitudinal pro 
tuberance beneath the disc 34 on one side of and mid 
way between the vertical legs 30, 32. The slit 94 is de 
signed to clear such a protuberance. 

lIn FIGS. 8 and 9 I have illustrated a pop-up sprinkler 
100 which differs from the pop-up sprinkler 10 in that 
the sprinkler l100 is designed for a short rise whereas 
the sprinkler 10 is designed for a high rise. The sprinkler 
10 can be used, for instance, to secure an erection of 
the sprinkler head of as little as 3" using only two short 
tubular sections, or for »an erection of as much as 15’ 
where three, four or even more long sections are used. 
Such extremely high risers are useful, for example, in 
the irrigation of sugar cane. yOn the other hand, the 
pop-up sprinkler 100 is designed for comparatively short 
rises in the order of less than 6”, and therefore this 
sprinkler customarily will include only two telescoping 
sections. 

Preferably, all the parts of the sprinkler 100, with the 
preferable exclusion of the sprinkler head which may be 
principally of metal, `are 0f 'a plastic material similar to 
that used for all the parts of the pop-up sprinkler 10, 
except for the sprinkler head. Said pop-up sprinkler 100* 
includes a pop-up Standpipe l102, a sprinkler head >10'4» 
and a support casing 106. 
The standpipe 102 is of the same construction as the 

standpipe 112 except -that it employs only »two sections 
instead of three and except that each of the sections is 
comparatively short, for example, about 4" long. The 
pop-up sprinkler 100 is connected to a supply line 110 
at a T-iitting 112 into which there is screwed the lower 
threaded end of an outer tubular section ‘114. The 
upper end of such section receives a centrally apertured 
cap 116. An inner tubular section 118 is telescopically 
received within the outer tubular section. The inner 
tubu'lar section has ya lower piston flange 120 and an 
upper bearing (stabilizing, sealing «and centering) ilange 
122. These are the same as the flanges 58, y68 described 
with respect rto the standpipe 12. The cap -116 is pro 
vided with an O-ring 124 similar to the O-ring .72. 
The lands of the various ilanges and cap are dimen 

sioned and shaped in the same manner as the correspond 
ing ilanges of the standpipe «12 so that they will func 
tion in the same manner. Thus, when water under pres 
sure appears in the supply line 110 the standpipe 102 
will be erected and when the pressure disappears the 
standpipe will fall back to retracted position. 
The sprinkler head 104 used in the pop-up sprinkler 

100 preferably is of the stationary type. It may either 
discharge water over a full 360° or over a lesser arc. 
If the discharge is over a full 360°, it is not necessary 
to key the inner tubular section rto the outer tubular 
section so as to prevent relative rotation of said sec 
tions. However, to render the standpipe 102 capable 
of universal use with both types of stationary sprinkler 
heads, it is preferable to key the two tubular sections 
to one another, e.g., with a tooth and spline groove, 
such as already have been described in detail with respect 
to the sprinkler y10. 

Said sprinkler head 104 is conventional and constitutes 
a shell 126 having a downwardly depending internally 
tapped sleeve which is threaded onto the male «threaded 
upper end of the inner tubular section 1'18. The open 
upper end of the shell also is tapped and in it `there is 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

3,104,822 
, 10 

screwed a distributor 128 the bottom of which opens to 
the inside of Athe shell Ã126. The distributor has a plenum 
chamber communicating with the interior of said shell. 
Plural upwardly and outwardly diverging pass-ageways 
130 run from the plenum chamber to the upper surface 
of the distributor. The pattern of these passageways 
will depend upon the type of water distribution that is 
desired. The upper end of the shell 126 includes, as 
is conventional, an outwardly extending annular flange 
130 which surrounds the distributor 128. 
The support casing 106 need not be as elaborate, large 

or deep as the casing 18 since the erected height of the 
standpipe 10‘3 is so small and since 'the head 104 is of 
comparatively slight height. Accordingly, the support 
casing 106 is in the form of a torus, the lower half of 
which is missing. To keep the protruding portion of ' 
lthe casing 106 to a low height so that it will set down 
well into a lawn where it wil‘l rnot interfere with the 
mowing of the» grass, II prefer to have the upper portion 
of the torus flattened as .is shown quite clearly in FIG. 
8. Thus, the support casing 106 constitutes a ring gen 
erated by a »semi-circular generatrix which generatrix 
has its upper pant ilattened. Thereby, the upperface 
of the casing 106 is convex and is ñattened and the 
lower face of the casing is conca-Ve. The upper face 
of the torus is provided with a concentric step 132 the 
diameter of which is substantially equal to the outer 
diameter of the ilange 130 and the height of which is 
approximately equal to the height of the flange 130. 
Thus,'in the lowered position of Ithe head 104 the flange 
is seated in and received on the step 132 and thereby 
the 4iiange,’in eiîect, acts as a lid to cover the open top 
of the support casing ‘106. 
The inner periphery of the torus has a downwardly 

depending cylindrical section 133 which terminates at a 
ldownwardly sloping conical base wall l134 provided with 
drain openings 136. The base wall 134'is formed with 
a central opening which snugly receives the outer tubu 
lar section 1&14.- Preferably, the casing 106 further in 
cludes a sleeve 138 integral with the bottom wall and 
defining the central opening therein. The sleeve 1318 
likewise is a snug slidable ñt on the outer tubular sec 
tion 114. 'I'he sleeve »138 is secured to the outer tubu 
lar section 114 in the same manner that the sleeve S6 
is held to the outer tubular section 38 of the sprinkler 
10. ‘It may be mentioned here that, if desired, the sup 
port casing 106 may be permanently secured fto the outer 
tubular section 1<`14 and even made integral therewith 
at the factory since there is not often occasion for requir 
ing relative longitudinal adjustments of the positions of 
these two pants of the sprinkler 100. When the stand 
pipe '102 is embedded in the earth, it and the casing 106 
can together be set at any desired height. 

It thus will be seen that l have provided devices which 
achieve the several objects of my invention and which 
are well adapted to meet the conditions of practical use. 
As various possible embodiments might be made of 

the above invention, and as various changes might be 
made in the embodiments set forth, it is to be understood 
that all matter herein described or shown in the accom 
panying drawings is «to be interpreted as illustrative and 
not in a limiting sense. 

Having thus described the invention, I claim as new 
and desire to secure by Letters Patent: 

1. In a pop-up sprinkler, a pop-up standpipe includ 
ing an outer erect tubular section and an inner erect 
tubular section telescopically received in said outer sec 
tion, said outer tubular section having an inwardly di 
rected íirst flange at its upper end defining an opening, 
said inner tubular section having a continuous outwardly 
extending piston second flange at »its lower end and an 
outwardly extending continuous bearing sealing center 

_ing and stabilizing third ilange spaced from and above 
Said piston second flange, the radial clearance between 
the inner tubular section and the opening in the íirst 
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liange and between the outer tubular section and the 
second ilange being sliding clearances providing annular 
spaces of suñiciently large radial dimensions to permit 
during erection `of the standpipe a iiushing action of 
Water therethrough and the passage Vof foreign material 
that may iind its way into the interior of the standpipe 
and the space between the two tubular sections, the radial 
clearance «between the third tlange and the outer tubular 
section being in excess of a sliding clearance and sup 
plying a wider radial space than the 'first mentioned 
annular spaces for flushing action and non-scoring pas 
sage oi' foreign material therethrough during the erec 
tion of the standpipe, said third flange engaging the first 
ñange in the erected position of the standpipe to center 
the inner tubular section in its erected position, to form 

, a seal with ‘the first flange, and in conjunction with the 
cooperation between the second ñange and the outer 
tubular »section to stabilize the standpipe in its erected 
position. 

2. A pop-up standpipe yas set forth in claim 1 wherein 
fthe radial clearance between the inner tubular section and 
the opening in the first tlange and the radial clearance 
between Ithe outer tubular section and the second «flange 
is about I/ág to 1&4 of an inch, and wherein the radial 
clearance between the third flange and the outer tubular 
section is labout 3%», to 1/16 of an inch. . » 

3. A pop-up standpipe as set forth in claim l wherein 
the peripheral dimensions of all three flanges parallel to 
the longitudinal axis of the `standpipe are narrow. 

4. A pop-up standpipe as set fonth in claim 1 wherein 
a continuous elastic sealing ring is supported on the 
undersurface of the iirst iiange concentric with the inner 
tubular section, the inner diameter of said ring being 
greater than the diameter of said inner tubular section 
so that the ring does not contact said inner tubular sec 
tion, said ring protruding downwardly from the »inner 
tubular section, and wherein the upper surface of the 

20 

25 

30 

35 

torus being downwardly concave. 
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third ñange which engages said ring in »the yerected ̀ posi 
tion of the standpipe is downwardlyk and outwardly tiar 
ing so that said liange squee'zes into the opening deiined 
by the sealing ring, whereby to create a sealing pressure 
and thereby form a tight 4sealing joint. 

5. ‘In combination with a pop-up standpipe as set fonth 
in claim l, a ground support casing defining an up 
wardly extending hollow into which the upper end of 
the outer tubular section extends, said casing having a 
bottom wall with a central opening therein from which 
a sleeve depends, said sleeve engaging the outer surface 
of 4'the outer tubular section below the upper end there,-` 
of so that the lower end of the> outer tubular section 
projects below said sleeve and ground support casing. 

6. A combination as set forth in claim 5 wherein the 
ground support casing yis in the form of a torushaving 
a semi~circu1ar lgeneratrix, the upper face of the torus ~ 
being upwardly convex and fthe bottom surface of th 
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