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United States Patent 3,045,927 
Patented July 24, 1962 Office 

3,045,927 
SPRAY NOZZLE 

Robert A. Gilmour, 9%. Gilmour Manufacturing Co., 
Somerset, Pa. 

Fied Jan. 17, 1961, Ser. No. 83,210 
9 Cainas. (CI. 239-458) 

This invention relates to fluid control devices and 
more particularly to a spray nozzle such as utilized in 
watering lawns, shower bath installations, and the like. 
This application constitutes a continuation-in-part of my 
co-pending application Serial No. 9,557 filed February 
13, 1960, now abandoned, which, in turn, is a continua 
tion-in-part of my earlier co-pending application Serial 
No. 806,301 filed April 14, 1959, now abandoned. 
There have been several proposals in the prior art 

to construct a spray nozzle with inner and outer nozzle 
members rotatably mounted with respect to each other 
and provided with means for effecting relative iongitudi 
nal movement between the members, between a fully 
open position and a fully closed or opposite limiting 
position, in response to several relative rotations be 
tween the members. Some of these proposals have been 
produced commercially and have proven to be satisfac 
tory in actual operation. In recent years, these ro 
tatable type nozzles have been replaced to a considerable 
extent with pistol-grip nozzles which provide the ad 
vantage of substantially instantaneous control over the 
flow of water through the nozzle. That is, to control 
the flow so as to obtain a desired spray pattern with 
a pistol-grip type nozzle, it is necessary merely to effect 
movement of a trigger whereas with the rotatable type 
nozzle it is necessary to effect numerous relative twisting 
movements between the nozzle members requiring some 
little time and some little effort. 
An object of the present invention is the provision 

of a spray nozzle of the rotatable type described which 
is movable between a fully open position to a fully 
closed or opposite limiting position by a relative rotation 
between the nozzle members of the order of 180° to 
thereby render the nozzle capable of being manually 
actuated into the position required to obtain the desired 
spray pattern in a fast and easy way. 
One of the advantages of conventional rotatable type 

nozzles as compared with pistol-grip type nozzles is that 
the latter are not inherently self-maintained in the posi 
tion corresponding to the desired spray pattern without 
the additional procedure of manually actuating a locking 
mechanism to retain the parts in the desired position. 
With rotatable type nozzles, the parts are self-maintained 
in any position corresponding to the position of the de 
sired spray pattern without further manual manipula 
tion but, as noted above, time-consuming and difficuit 
manipulations are required in effecting movement of the 
nozzle parts to obtain the desired spray pattern. 
Accordingly, another object of the present invention 

is the provision of a spray nozzle of the type described 
which is manually movable in a quick and easy way into 
different positions to obtain desired spray patterns and 
which is inherently Self-maintained in the position to 
which it is moved. 

Another object of the present invention is the pro 
vision of a spray nozzle which combines the advantages 
of prior art spray nozzles of the rotatable and pistol 
grip types and substantially eliminates the disadvantages 
thereof. 
A further object of the present invention is the pro 

vision of a spray nozzle of the type described having 
180 cam and cam slot means between the nozzle parts 
thereof for effecting longitudinal movement of the nozzle 
parts between a full open position and a full closed or 
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2 
opposite limiting position in response to a relative rota 
tion betewen the nozzle parts of approximately 180°. 

It will be understood that in providing a cam and cam 
slot arrangement of the type mentioned above, there 
are many severe problems presented. For example, the 
slope of a cam slot sufficient to effect relative longitudinal 
movement from one limiting position to the other be 
tween the nozzle members or parts in response to rela 
tive rotation therebetween of approximately 180° must 
be relatively steep. Thus, the slope is of such steepness 
that the pressure of the liquid being controlled may be 
sufficient to cause the nozzle parts to move out of their 
desired position. Consequently, it is necessary to pro 
vide a frictional control between the two parts which will 
prevent Such relative movement and, at the same time, 
permit the operator to effect relative rotation, when de 
sired, in a relatively easy manner. Moreover, particular 
ly when dealing with hose nozzles, the arrangement 
Imust be Such that the frictional contact between the two 
nozzle parts will not unduly increase due to corrosion, 
eXtreme temperature conditions, wear of parts and other 
circumstances which normally occur throughout an ex 
tended period of use. 

Accordingly, it is a further object of the present inven 
tion to provide a spray nozzle of the type described having 
improved frictional shoe means arranged to be engaged 
Within a helical guide groove or cam slot, such shoe 
means being capable of providing sufficient frictional con 
tact between the nozzle parts so as to retain them against 
the action of fluid under pressure within the nozzle in 
any desired position and at the same time easily permit 
relative rotation between the nozzle members by the 
Operator. 
Another object of the present invention is the provision 

of a spray nozzle of the type described having improved 
friction shoe and helical guide groove means which is 
operable in the manner indicated above over an extended 
period of use. 

Still another object of the present invention is the 
provision of a spray nozzle of the type described having 
improved means for controlling and shutting off flow 
through the outlet orifice thereof. 

Still another object of the present invention is the pro 
vision of a spray nozzle of the type described which is 
simple in construction, efficient in operation and economi 
cal to manufacture. 
These and other objects of the present invention will 

become more apparent during the course of the follow 
ing detailed description and appended claims. 
The invention may best be understood with reference 

to the accompanying drawings wherein an illustrative em 
bodiment is shown. 

In the drawings: 
FIGURE 1 is an elevational view of a hose spray 

nozzle embodying the principles of the present invention, 
the outer nozzle member being shown in vertical section 
and the inner nozzle member being partly broken away, 
the nozzle members being illustrated in their fully closed 
position; 
FEGURE 2 is an elevational view of the hose spray 

nozzle with the outer nozzle member shown in vertical 
section, the nozzle members being illustrated in their 
fully open position; 
FIGURE 3 is a fragmentary elevational view of the 

nozzle in the position shown in FIGURE 2; 
FIGURE 4 is a cross-sectional view taken along the 

line 4-4 of FIGURE 3; 
FIGURE 5 is an enlarged fragmentary cross-sectional 

view taken along the line 5-5 of FIGURE 3; 
FIGURE 6 is a view similar to FIGURE 1 of a shower 

spray nozzle embodying the principles of the present in 
vention: 
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FIGURE 7 is a view similar to FIGURE 2 of the 
shower spray nozzle shown in FIGURE 6: 
FIGURE 8 is a view similar to FIGURE 3 of the 

shower spray nozzle; 
FIGURE 9 is a cross-sectional view taken along the 

line 9-9 of FIGURE 8; and 
FIGURE 10 is an enlarged fragmentary cross-sectional 

view taken along the line 0-10 of FIGURE 8. 
Referring now more particularly to the drawings, there 

is shown in FIGURES 1-5 thereof a hose spray nozzle, 
generally indicated at 0, which embodies the principies 
of the present invention. The spray nozzle 10 includes 
an outer nozzle member 2 of generally sleeve-shaped 
configuration having a cylindrical opening i4 extending 
longitudinally inwardly from one end thereof. Formed 
on the opposite end of the outer nozzle member 2 is 
an end wall 16 having an outlet orifice 8 of circular 
cross-section formed in the central portion thereof. As 
best shown in FIGURES 1 and 2, the exterior surface of 
the end wall is formed into an arcuately concave con- : 
figuration, as indicated at 26. 

Preferably, the exterior surface of the outer nozzle 
member 2 is of generally frusto-conical configuration 
diverging toward the end wall 6. A series of tapered 
grooves 243 are formed in the frusto-conical surface of the 
outer nozzle member so as to interrupt the Smooth pe 
riphery thereof and thereby provide means which will 
prevent the hand of the user from slipping on the surface 
of the outer member during the operation of the Spray 
nozzle. 
The spray nozzle it also includes an inner nozzle men 

ber, generally indicated at 26, which includes a central 
hollow cylindrical barrel portion 28 of a size to be rota 
tably mounted within the cylindrical opening E4 of the 
outer nozzle member 2. The barrel portion 28 extends 
outwardly from the opening 14 and has an enlarged inlet 
socket portion 30 formed thereon which is provided With 
a series of circumferentially spaced, longitudinally ex 
tending, anti-slip grooves 32 in the exterior periphery 
thereof and is interiorly threaded, as indicated at 34, to 
receive a conduit having a liquid under pressure therein, 
such as a garden hose or the like (not shown). The 
inlet portion 30 may be provided with a conventional 
ring gasket 36 which serves to provide a sea between 
the inlet portion 30 and the male coupling element of 
the garden hose (not shown). 

Extending from the opposite end of the barrel portion 
28 is an intermediate cylindrical connecting portion 38 
of a diameter less than the diameter of the barrel portion 
and a cylindrical orifice control portion 40 of a diameter 
less than the intermediate portion 38 extends longitu 
dinally from the latter. 
Formed in the exterior periphery of the barrel por 

tion 28 is a helical groove 42 of approximately 180 
extent. The term “helical' as herein used comprehends 
within its meaning a groove having a variable slope as 
well as a constant slope. That is, the helical groove 42 
may be formed so as to effect a constant longitudinal 
movement for each increment of rotational movement or 
the groove may be contoured to effect a greater longi 
tudinal movement for a given rotational incremental 
movement at its central portion than at its end portions, 
or vice versa. For example, as shown in FiGURE 1, 
the outer end portion of the groove 42 includes a short 
extent which is substantially straight, as indicated at 44. 

Disposed within the helical groove 42 is a concavo 
convex shoe element 46 which is preferably made of a 
hard metal or the like. For example, a preferred metal 
is a sintered powdered metal alloy such as bronze or 
the like. The concavo-convex configuration of the shoe 
element permits the same to engage between the lower 
convex surface of the groove and the concave surface of 
the opening 4. In order to prevent the shoe from cock 
ing relative to the groove so as to bind therein and pre 
vent easy movement, the shoe element is provided with 
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4. 
substantial areas of contact with the sides of the groove, 
as indicated at 48 and clearly shown in FIGURES 1 and 
2. The central portion of the shoe element is apertured, 
as indicated at 50, to receive a pin-like projection 52 of 
a fastening element 54. As best shown in FIGURES 4 
and 5 the fastening element includes a treated skirt 56 
which Surrounds the inner end of the projection 52 and 
engages within a cooperating threaded opening 58 extend 
ing radially through the outer nozzle member 2. The 
fastening and shoe elements provide a means for effect 
ing a relative longitudinal movement between the nozzle 
members from the position shown in FIGURE 1 to the 
position shown in FIGURE 2 in response to a relative 
rotational movement between the members of approxi 
mately 180°. 

In order to provide sufficient frictional resistance to 
the water pressure within the nozzle members so that 
the latter will be maintained in any position to which 
they are moved and at the same time permit easy manual 
movement of the members, a coil spring 60 is mounted in 
surrounding relation to the projection 52 of the fasten 
ing element 54. As best shown in FIGURE 5, the outer 
end of the Spring 60 engages the shoe element 46 while 
the opposite end thereof engages the fastening element 54 
adjacent the base of the skirt 56. 

In order to communicate the inlet portion 30 with 
the outlet orifice 18 of the spray nozzle 0, there is 
provided in the intermediate connecting portion 38 of 
the inner nozzle member 26 opposed transversely extend 
ing parallel slots 62. The slots 62 are generally U-shaped 
in section and serve to communicate the hollow interior 
of the barrel portion 28 with the exterior of the inner 
nozzle member. Suitable sealing means is provided be 
tween the exterior peripheral surface of the barrel por 
tion 28 and the cylindrical opening 14 in the outer nozzle 
member and, as shown, such sealing means includes an 
annular groove 64 formed in the exterior periphery of 
the barrel portion adjacent the intermediate portion 38. 
An O-ring Seal 66 is mounted within the annular groove 
64 and extends outwardly therefrom into engagement with 
the cylindrical opening 4 of the outer nozzle member 
2. Preferably the O-ring seal 66 is of a relatively soft 
or pliable rubber so that it will expand rapidly into 
Sealing engagement with the surface of the opening 14 
on response to the application of fluid pressure thereto. 
The orifice control portion 40 of the inner nozzle mem 

ber 26 is preferably of generally cylindrical configura 
tion, having a diameter slightly less than the diameter 
of the orifice A8. Formed in the exterior peripheral 
Surface of the orifice control portion adjacent the outer 
eXtremity thereof is an annular flow control groove 68 
of a width greater than the thickness of the end wall 16 
defining the orifice 18. A sealing ring receiving annular 
groove 7 is formed in the exterior periphery of the 
orifice control portion 40 at a position spaced inwardly 
from the groove 68 and an O-ring seal 72 is disposed 
within the annular groove 62 and extends outwardly there 
of. The outwardly extending portion of the O-ring seal 
72 is of a diameter slightly greater than the diameter 
of the orifice 58 so that it will engage inwardly facing 
surface of the end wall 6 defining the orifice 18 to shut 
off the flow of liquid under pressure through the orifice 18. 

In order to maintain the control portion 40 in axial 
alignment with respect to the orifice 18 at all times 
during the operation of the nozzle, there is provided suit 
able guide means between the nozzle members at a posi 
tion adjacent the inner end of the outer nozzle member 
2. As shown, such guide means includes an annular 

groove 74 formed in the outer periphery of the barrel 
portion 28 at a position spaced inwardly of the helical 
groove 42. An O-ring seal 76 is disposed within the 
annular groove 74 and extends outwardly therefrom for 
engagement with the interior peripheral surface of the 
opening 4. Preferably, the O-ring seal 76 is of a rela 
tively hard or stiff rubber so that it will positively retain 
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the two nozzle members in axial alignment. It will also 
be noted that the O-ring seal 76 provides a seal against 
dust and other substances from reaching the annular 
groove 42 of the nozzle. 

In operation it will be seen that by virtue of engage 
ment of the shoe element 46 within the helical groove 42 
and the connection of the shoe element with the outer 
nozzle member 2 through the fastening element 54, the 
nozzle members will be moved longitudinally between the 
fully closed position shown in FIGURE 1 to the fully 
open position shown in FIGURE 2 in response to rela 
tive rotation of the nozzle members through approximately 
180°. With the inlet portion 30 suitably connected to 
a conduit containing water under pressure, such as a 
garden hose or the like, the flow of water under pressure 
outwardly through the outlet orifice 8 can be controlled 
by the operator simply by gripping the grooved outer 
periphery of the inlet socket portion with one hand 
(and/or the hose adjacent thereto) and the grooved outer 
periphery of the outer nozzle member with the other 
hand and turning the latter relative to the inner nozzle 
member. The engagement of the O-rings 66 and 76 with 
the periphery of the cylindrical opening 4 and the en 
gagement of the shoe element 46 with the groove under 
the action of spring 60 and with the sides of the groove 
along the areas 48, provides sufficient frictional contact 
between the two nozzle members to prevent unwanted 
movement therebetween in response to the water pressure 
therein. The major portion of this frictional contact is 
provided by the spring 60 and thereby the amount of fric 
tional contact provided can be accurately controlled. 
Preferably, the spring is adjusted so as to provide sufficient 
contact to resist movement of the parts as a result of maxi 
mum pressure conditions which will be encountered and at 
the same time permit easy manual movement between the 
two nozzle members. The provision of the straight por 
tion 44 of the annular groove is desirable in that the fluid 
pressure tending to effect relative movement between the 
members will be the greatest when the nozzle is con 
nected to a source of fluid under pressure and no flow is 
permitted. Thus, in the closed position shown in FIG 
URE 1, full fluid pressure will be applied to the nozzle 
parts and it will be noted that with a groove slope of zero 
the full force is resisted by abutting surfaces which are 
disposed effectively at right angles to the longitudinal di 
rection. 
With respect to the manner in which the flow of water 

is shut off, it will be noted that this is accomplished by 
the engagement of the outwardly extending portion of 
the O-ring seal 72 with the inwardly facing surface of the 
end wall 16 defining the orifice itself. The O-ring seal 72 
may be of any suitable sealing material which will effec 
tively seat against the end wall to prevent leakage of 
liquid therethrough. This arrangement is preferable to 
metal-to-metal contact, which is provided in certain of the 
prior art spray nozzles and the O-ring seal of the present 
invention may be readily replaced after an extended pe 
riod of use. 

It will also be noted that the shoe and fastening element 
construction of the present invention in addition to pro 
viding a means for effecting the relative longitudinal move 
ment between the nozzle members from fully open to 
fully closed positions in response to relative rotation be 
tween the members of approximately 180 also provides 
a means for effectively securing the members together and 
permitting the same to be readily disassembled when, for 
example, it becomes necessary to replace the O-rings seals 
66 and 76 and/or the O-ring seal 72. Thus by merely 
removing the fastening element 54 from the opening 58, 
the two members can be simply pulled apart to gain access 
to the O-ring seals 66, 72 and 76. When the fastening 
element is in operative position, the nozzle members are 
retained together by virtue of the engagement of the shoe 
element 46 with the ends of the helical groove 42. 

It will be noted that when the nozzle members are dis 
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6 
posed in their fully open position, as shown in FIGURE 2, 
the extremity of the orifice control portion 46 is disposed 
inwardly of the orifice i8, thus permitting a maximum 
flow through the orifice. This maximum flow is varied 
as the extremity of the orifice control portion moves 
through the orifice in response to the relative movement 
between the inner and outer nozzle members from their 
fully open position to their fully closed position, shown in 
F1GURE 1. During this movement, the groove 68 serves 
to distribute the water discharged through the orifice in 
various desirable spray patterns. Of course, just prior to 
the movement of the valve members into their fully closed 
position, a very fine spray through the outlet orifice is 
provided. 

Referring now more particularly to FIGURES 6-10, 
there is shown therein a spray nozzle, generally indicated 
at 88, embodying the principles of the present invention of 
the type adapted to be utilized in shower bath installations. 
The spray nozzle includes an outer nozzle member 82 
of generally sleeve-shaped configuration having a sub 
stantially cylindrical opening 84 extending longitudinally 
inwardly from one end thereof. Formed in the opposite 
end of the outer nozzle member 82 is an end wall 86 
having an outlet orifice 88 of circular cross-section formed 
in the central portion thereof. As best shown in FIG 
URES 5 and 6, the exterior surface of the end wall is 
formed into a slightly arcuate or frusto-conical configura 
tion, as indicated at 90. It will be noted that the concave 
surface 90 of the nozzle 80 is somewhat steeper than the 
concave surface 28 of the hose nozzle (0. 
As before, the exterior surface of the outer nozzle 

member 82 is preferably of generally frusto-conical con 
figuration diverging outwardly toward the end wall 86. 
An annular ridge 92 having suitable knurling provided 
on the outer periphery thereof is formed in the exterior 
periphery of the outer nozzle member at a position spaced 
inwardly from the rearward end thereof, 
The spray nozzle 80 also includes an inner nozzle 

member, generally indicated at 94, which includes a 
central hollow cylindrical barrel portion 96 of a size to 
be rotatably mounted within the cylindrical opening 84 
of the outer opening 82. The barrel portion 96 extends 
outwardly from the opening 84 and has an annular 
flange 98 formed thereon which is provided with suitable 
threads on the peripheral surface thereof. The interior 
of the flanged end of the inner nozzle member 94 is 
formed with a segmental spherical surface i00 for re 
ceiving a segmental spherical member 102. The seg 
mental spherical member 102 is centrally apertured to 
receive a projecting portion 04 of a fitting 106, the end 
thereof opposite from the projection 104 being provided 
with an interiorly threaded socket 108 for connection 
with a shower pipe or the like (not shown). It will be 
understood that the segmental spherical member 102 and 
the cooperating surface 100 constitutes a ball and socket 
connection which permits the nozzle members 82 and 
94 to have limited universal movement. The fitting 
105 and ball element 02 carried thereby are retained 
in operative connection with the inner nozzle member 
94 by means of a sleeve 110 which is interiorly threaded 
to engage the peripheral threads on the flange 98. The 
rearward end of the sleeve 10 has a radially inwardly 
extending flange 12 formed thereon, the interior pe 
riphery of which is shaped to engage the periphery of 
the segmental spherical or ball member 102. Preferably, 
a set screw 114 is provided in the sleeve 110 to lock the 
latter in operative position with respect to the flange 98. 

Extending from the opposite end of the barrel portion 
96 of the inner nozzle member 94 is an intermediate cy 
lindrical connecting portion 116 of a diameter less than 
the diameter of the barrel portion 96. An orifice control 
portion 18 extends longitudinally from the connecting 
portion 116. 

Formed in the exterior periphery of the barrel por 
tion 96 is a helical groove 120 of approximately 180 
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extent. The grove 120, like the groove 42 previously 
described, may either have a constant slope or a variable 
slope and, as shown, the slope is constant throughout the 
180 extent thereof. Disposed within the helical groove 
120 is a concavo-convex shoe element 122 which is simi 
lar to the shoe element 46 previously described. The 
shoe element is provided with a central opening 124 
which is arranged to receive a pin-like projection 126 
extending from a fastening element 128. Preferably, 
the fastening element extends outwardly from the pe 
riphery of the annular ridge 92 a considerable extent so 
as to provide a handle portion through which the user 
may conveniently adjust the relative position of the 
nozzle members for the purposes previously described. 
The fastening element includes an exteriorly threaded 
skirt 130 which is engaged within suitable opening formed 
in the annular ridge 92 of the outer nozzle member 
and a coil spring 132 is mounted within the skirt in sur 
rounding relation to the pin-like projection 26 so as to 
resiliently urge the shoe element into engagement with 
the annular groove 120. 

In order to communicate the fitting 106 with the out 
let orifice 88 of the spray nozzle 30, there is provided 
in the intermediate connecting portion 26 of the inner 
nozzle member 94, a plurality of circumferentially spaced 
openings 534 which extend from the hollow interior of 
the barrel portion 96 to the exterior of the inner nozzle 
member. Suitable sealing means is provided between the 
exterior peripheral surface of the barrel portion 96 and 
the cylindrical opening 84 in the outer nozzle member 
and, as shown, such sealing means includes an O-ring 
seal 136 similar to the O-ring seal 66 previously described, 
mounted in an appropriate annular groove formed in the 
exterior periphery of the barrel portion adjacent the con 
necting portion a 6. The O-ring seal 136 extends out 
wardly from the peripheral surface of the barrel portion 
96 into engagement with the interior peripheral surface 
of the opening 84. 
The orifice control portion 118 of the inner nozzle 

member 96 is preferably of generally frusto-conical con 
figuration, the slope of the cone being quite shallow and 
the major diameter thereof being disposed adjacent the 
connecting portion 16. The outer end of the connect 
ing portion is provided with a rounded radially extending 
projection or flange 238. 
As before, suitable guide means is provided for positive 

ly maintaining axial alignment between the two nozzle 
members and to this end an O-ring seal 48 is provided in 
an appropriate annular groove formed in the exterior pe 
riphery of the barrel portion at a position spaced rearward 
ly from the helical groove 129. The O-ring seal 4:0 
like the O-ring seal 76 previously described, is of relative 
ly hard rubber and extends outwardly of its groove into 
engagement with the interior periphery of the opening 84 
in the outer nozzle member. 
The operation of the shower spray nozzle 80 is similar 

to the hose spray nozzle 10 previously described. The con 
figuration of the orifice control portion 118 and concave 
end surface 90 are modified so as to provide a range of 
spray patterns which are particularly desirable for shower 
bath installations. Moreover, since in shower bath in 
stallations, it is not necessary to shut off flow at the nozzle, 
the arrangement shown in FIGURES 5-10 does not pro 
vide a fully closed position similar to that shown in FG 
URE 1. The limiting position shown in FIGURE 5 
wherein a very fine spray would be obtained corresponds 
with the closed position shown in FIGURE 1. 

It is significant to note, however, that the nozzle mem 
bers 82 and 94 of the shower spray nozzle 80 are movable 
from the limiting position shown in FIGURE 6 to the 
fully open position shown in FIGURE 7 in response to 
relative rotation between the nozzle members of the order 
of 180°. This relative rotation is effected by manual actu 
ation of the handle portion 128 of the fastening element. 
That is, it is contemplated that Sufficient gripping pres 
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S 
sure is applied by the sleeve 10 to prevent a turning move 
ment between the ball and socket connection so that it is 
not essential to hold the inner member while the handle 
portion is moved. However, it will be noted that the 
sleeve is provided with knurling on its exterior periphery 
so that it can be gripped by the user if it is necessary to 
hold the inner nozzle member against rotation while the 
outer nozzle member is moved by the handle portion. 

it thus will be seen that the objects of this invention 
have been fully and effectively accomplished. It will be 
realized, however, that the foregoing specific embodiment 
has been shown and described only for the purpose of ill 
lustrating the principles of this invention and is subject to 
extensive change without departure from such principles. 
Therefore, this invention includes all modifications en 
compassed within the spirit and scope of the following 
claims. 
What is claimed is: 
1. A Spray nozzle comprising an outer nozzle member 

having a substantially cylindrical opening extending in 
wardly from one end thereof and an end wall on the 
opposite end thereof provided with a central nozzle outlet 
orifice communicating with said cylindrical opening, an 
inner nozzle member having a hollow substantially cylin 
drical barrel portion mounted within the cylindrical open 
ing of said outer member, said barrel portion having a 
substantially helical groove of approximately 180° extent 
formed in the exterior periphery thereof, a shoe disposed 
in said groove and engageable with the sides thereof 
through a substantial area of contact, a fastening element 
connected with said shoe and extending outwardly through 
said outer member so as to effect relative longitudinal 
movement of said members between two limiting positions 
in response to relative rotational movement of said mem 
bers of approximately 180 extent, annular sealing means 
between the inner portion of said cylindrical opening and 
the exterior of said barrel portion, said inner member hav 
ing one end thereof extending outwardly of the cylindrical 
opening of said outer member and having inlet means 
thereon for connection with a conduit containing a liquid 
under pressure, the opposite end of said inner member 
having an orifice control portion extending therefrom, said 
inner member having opening means extending from the 
hollow interior thereof to the exterior thereof in a posi 
tion between said annular seal means and said end wall, 
and annular guide means between the outer portion of said 
cylindrical opening and said barrel portion for maintaining 
said orifice control portion and said orifice in axial align 
ment in any position of movement of said members be 
tween said limiting positions. 

2. A spray nozzle as defined in claim 1 including means 
between said orifice control portion and said end wall for 
shutting off flow of liquid under pressure through said 
orifice in response to the relative longitudinal movement 
of said members into one of said limiting positions in one 
direction as a result of relative rotation between Said 
members in one direction. 

3. A spray nozzle as defined in claim 2 wherein said 
flow shutting off means comprises an O-ring seal of re 
silient material, said orifice control portion having an 
annular groove receiving said O-ring seal so that the 
latter extends outwardly thereof to engage the annular 
surface of said end wall surrounding said orifice when 
said members are in said one limiting position. 

4. A spray nozzle as defined in claim 1 wherein said 
annular sealing means comprises an O-ring seal of re 
silient material, said barrel portion having an annular 
groove formed in the exterior periphery thereof receiving 
said O-ring seal, said O-ring seal being of a relatively 
pliable resilient material so as to be readily deformable 
into pressure-tight engagement with the inner periphery 
of said cylindrical opening when subjected to fluid pres 
Sle. 

5. A spray nozzle as defined in claim 1 wherein Said 
annular guide means comprises an O-ring seal of re 
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silient material, said barrel portion having an annular 
groove formed in the exterior periphery thereof receiv 
ing said O-ring seal, said O. cing seal being of a relatively 
stiff resilient material so as to engage the inner periph 
ery of said cylindrical opening adjacent the outer end 
portion thereof and maintain said outer nozzle member 
in axial alignment with said inner nozzle member. 

6. A spray nozzle as defined in claim 1 including Spring 
means between said shoe and said fastening element re 
siliently urging said shoe into frictional engagement with 
said groove. 

7. A spray nozzle as defined in claim 1 wherein said 
fastening element extends radially outwardly of the 
periphery of said outer nozzle member to provide a 
lever for effecting rotational movement of said outer noZ 
zle member with respect to said inner nozzle member. 

8. A spray nozzle as defined in claim 1 wherein said 
helical groove includes portions adjacent one end there 
of corresponding with said one limiting position of said 
members which extends in a direction perpendicular to 
the longitudinal extent of said members. 

9. A spray nozzle comprising an outer nozzle member 
having a substantially cylindrical opening extending in 
wardly from one end thereof and an end wall on the 
opposite end thereof provided with a central nozzle out 
let orifice communicating with said cylindrical opening, 
an inner nozzle member having a hollow substantially 
cylindrical barrel portion mounted within the cylindrical 
opening of said outer member, said barrel portion hav 
ing a substantially helical groove of approximately 180° 
extent formed in the exterior periphery thereof, a shoe 
disposed in said groove and engageable with the sides 
thereof throughout a substantial area of contact, a fas 
tening element connected with said shoe and extending 
outwardly through said outer member so as to effect rela 

O 
tive longitudinal movement of said members between two 
limiting positions in response to relative rotational move 
ment of said members of approximately 180 extent, 
spring means between said shoe and said fastening ele 

5 ment resiliently urging said shoe into frictional engage 
ment with said groove, said inner nozzle member having 
inner and outer annular grooves formed in the outer 
periphery thereof in longitudinally spaced relation on 
opposite sides of said helical groove, an inner O-ring seal 

10 of a relatively pliable resilient material disposed in said 
inner annular groove and extending outwardly thereof 
for engagement with the inner periphery to be deformed 
into pressure-tight engagement with the inner periphery 
of said cylindrical opening when subjected to hydraulic 

5 fluid pressure, and an outer O-ring seal of a relatively stiff 
resilient material disposed in said outer annular groove 
and extending outwardly therefrom to engage the inner 
periphery of said cylindrical opening to maintain said 
inner and outer nozzle members in axial alignment, said 

20 inner member having one end thereof extending outwardly 
of the cylindrical opening of said outer member and hav 
ing means thereon for connection with a conduit con 
taining a liquid under pressure, the opposite end of said 
inner member having an orifice control portion extending 

25 therefrom, said inner member having opening means ex 
tending from the hollow interior thereof to the exterior 
thereof in a position between said first O-ring seal and 
said end wall. 
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