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7 Claims. (CI. 299-66) 

My invention relates to nozzles for hydraulic 
Operations; and, more particularly, to an Oscillat 
ing hydraulic nozzle assembly in which oscillation 
of the nozzle about both a vertical and a hori 
ZOntal axis is automatically provided by oscillat 
ing mechanism operated by a portion of the water 
Supplied to the nozzle, and in which adjustment 
of speed of OScillation may be made during op 
eration and adjustment of size of angle of oscil 
lation and direction of angle of oscillation may 
be made. 
My Oscillating hydraulic nozzle, also termed a 

hydraulic monitor, is designed especially for use 
in hydraulic mining operations, even though it 
may find use in other fields such as in fire fight 
ing. In placer mining, for gold and some other 
minerals, the material is not mined by digging 
but by the erosion action of streams of water 
under fairly high pressure. The hydraulic noz 
zle is positioned on a lower level than the top 
of the bank of material desired to be mined and 
the water is played on the vertical face of the 
bank. 
The most speedy method of eroding the mate 

rial is to play the water so as to undercut the 
material whereby portions of the material will 
break away by the force of gravity as their sup 
port is partially cut away. The Water is played 
at the bottom of the bank, back and forth hori 
zontally, at gradually higher levels. When the 
top level is reached the water stream is returned 
to the bottom of the bank more rapidly and the 
process repeated. 
There has not been much development in auto 

matic means to play a stream of water; and, nor 
mally, one or two men are employed in direct 
ing the nozzle. There has been Some work done 
in hydraulic 'giants,' wherein extremely high 
pressures are used, and manual direction is dif 
ficult, in the form of deflectors mounted on the 
tip of the nozzle. These are still not automatic 
and require the constant attention of a Worker in 
directing the deflector, as is shown in McAulay, 
U. S. Patent No. 2,086,724. 

Part of the success of our industrial system is 
due to various means utilized to substitute auto 
matic. machinery for apparatus requiring the 
constant direction of Workers. It is also impor 
tant to relieve laborers of the monotonous task 
of operating the machines. Therefore, I think 
it important to devise means for the automatic 
operation of hydraulic nozzles used in operations 
such as placer mining. 
The objects of my invention are: to provide 

automatic means for directing a hydraulic nozzle 
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2 
in an oscillating movement about either or both 
a vertical and a horizontal axis; to provide a re 
versible expansible-contractible link between 
members of a hydraulic nozzle assembly to pro 
duce relative movement therebetween; to provide 
means whereby said automatic means is adjust 
able including means for adjusting the speed of 
OScillation about either the vertical or horizontal 
axis during operation; to provide an apparatus of 
relatively light weight so that it may be easily 
moved from one location to another and yet so 
constructed that it remains in balance and will 
not tip over in spite of its light weight; and to 
provide a hydraulic nozzle assembly that operates 
with little attention and a Small amount of main 
tenance, and is of relatively economical construc 
tion. - 
These objects are met in my invention by pro 

viding a horizontal supply conduit with an up 
turned end; an intermediate conduit connected to 
the upturned end to oscillate about a vertical axis; 
and a nozzle connected to the upper end of the in 
termediate conduit to oscillate vertically, the noz 
zle either being made of metal and having a cou 
pling making a pivotal connection between the 
nozzle and the conduit, or the nozzle being made 
of flexible materialso that the oscillation vertical 
ly is by distortion of the longitudinal axis of the 
nozzle. In the form of construction wherein the 
nozzle is rigid, the vertical axis of rotation and the 
center of the coupling permitting rotation about 
a horizontal axis are on the same vertical line in 
all positions of the mechanism, thus providing 
balance of the hydraulic nozzle assembly whereby 
the apparatus and its Support may be relatively 
light. 
The force for oscillation is provided by expan 

sible-contractible links such as hydraulic pistons 
and cylinders, the piston rod being connected to 
a first part and the cylinder being connected to 
a second part that moves relative the first part. 
The hydraulic piston assembly is provided with 
Water under pressure by tubes leading from the 
main water conduits. Each cylinder has an asso 
ciated valve system, operated by the piston rod, to 
control the direction of water in the cylinder to 
produce reciprocating movement. Petcocks On 
the outlet water tubes provide means for control 
ling the Speed of OScillation. 
The detail of this construction and the method 

whereby the objects are met will best be under 
stood by the following description of a structure 
embodying the teachings of my invention, when 
read with reference to the accompanying draw 
ings, in which: - 
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Figure i is a perspective view of a form of my 
Oscillating hydraulic nozzle assembly; 

Figure 2 is a Schematic view of the structure 
as shown in Figure 1, the solid line indicating 
the center of the main water passageway, and 
the approximate center of the two coupling ele 
ments being indicated, it being shown that they 
are on the same vertical line; 

Figure 3 is an enlarged elevational view, partly 
in section and with portions broken away, of the 
upper piston assembly shown in Figure aS 
viewed from the right foreground; 

Figure 4 is an enlarged elevational view, partly 
in section, of the valve assembly taken on line 
4-4 of Figure 3; 

Figure 5 is an enlarged view, partly in Section, 
taken on line B-B of Figure 3: 

Figure 6 is a schematic view of the flow of 
water in the piston assembly when the piston is 
moving downward; 
'Figure. 7 is a Schematic. view of the flow of. 

water in the piston assembly when the piston 
is moving upward; 

Figure 8 is an elevational-fragmentary view, 
in Section and enlarged, taken on line 8-8 of 
Figure; 
Figure 9 is an elevational fragmentary view, 

partly in section, of a portion of the piston as 
sembly, similar to Figure.3 except that the piston 
is moving upward; 

Figure. 10 is a-perspective view, with portions 
broken away, of a modified form of my oscillat 
ing hydraulic nozzle assembly; and 

Figure 11 is a side view, enlarged and partly 
in section, of a fluid outlet from a principal con 
duit to a piston assembly. 

Conduits dnd Oeele 

- Referring to Figure 1, conduit. 20 is positioned 
in a substantially horizontal position. and forms 
a working base. It is supported by brackets. 22. 
and the lower ends of the brackets are set. in 
runners 24. Runners. 24, have upturned ends. 26. 
so that the structure may be slid on the ground 
to change locations or to adjust the position, and 
may be formed from a small T-beam for sturdi 
ness. If the apparatus is to be used in an opera 
tion. Where it is not to be moved, conduit. 20 could 
be fixedly positioned and it would not have to 
be in a horizontal position. --- 
. A source of water supply, under pressure is 
connected to water supply conduit. 20; by Suit 
able means, at 28. Conduit 20 reduces in di 
ameter, as it extends away from the water inlet 
at 28. This increases the pressure of the water 
as it passes through the conduit. Conduit. 20 
bends upward near its outlet to form a-vertical 
portion 3G, which carries an annular flange 32 at 
its upper end. 

Intermediate conduit. 34 is positioned above 
flange 32in a substantially vertical position. The 
passageway in intermediate conduit 34 deviates 
slightly to one side just above its lower end, con 
tinues upward, and makes a right angle turn in 
the opposite direction at its top so that the face 
of its outlet is in an upright plane. An annular 
flange 36 is positioned at the lower end. 
To permit rotaton of the intermediate conduit 

34 in respect to conduit 20, there is provided a 
connecting element. 
. The connecting element has an annular men 
ber 38 having a cross section in the form of a rec 
tangle with a half round groove extending around 
its periphery, and is attached to annular flange. 32 
by a plurality of tap bolts 42. A second annular 
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4. 
ring 4 having a rectangular annular groove 
around its periphery is similarly attached to 
flange 38 by a second series of tap bolts 42. For 
Sealing annular members 33 and 40 in a super 
position there are provided C shaped clamping 
Inenbers 4 which have a half round groove 
extending around the lower inner surfaces and 
a plurality of inwardly extending fingers 43 pro 
truding from the upper half of their inner sur 
faces. These fingers 43 extend into the rec 
tangular groove in ring 40 while roller balls is 
are carried in the half round groove and extend 
into the opposed half round groove in ring 38 
locking the two rings and their attached parts 
together in a frictionless manner. The C shaped 
ciamping reinbers is are held together by means 
of bolts 4 extending through the outwardly ex 
tending ears' 55. When bolts 43 are loosened, 
rotation of intermediate waterway 34 is permitted 
Within members if while conduit 29 remains sta 
tionary. 
The Water discharge conduit nozzle. 46 is con 

nected to intermediate conduit.35 and has a pas 
Sageway that makes a right angle turn just be 
yond the joinder of the nozzle and the conduit, 
and returns gradually in the opposite direction 
as it extends forward.so that the nozzle tip 48 
is substantially centered above the vertical por 
tion 30 of conduit 2 in rear elevation, as shown 
in Figure.8. The center of the waterpassageways. 
in the conduits and nozzle are shown schemat 
ically in Figure 2. 

No22le 46 reduces in diameter as it approaches. 
the tip 48 and the intermediate conduit 34 sim 
ilarly narrows slightly, serving to increase the 
pressure of the water. Nozzle tip 48 is prefer 
ably separable from nozzle 46 so that different 
Size and form of opening. may be provided or a 
device With a plurality of nozzle tips might be 
positioned in place of tip 48 to provide means 
for changing, tips during operation, such as is 
shown in Eastwood, U.S. Patent No. 609,578. A 
flexible element may be fixed to the end of nozzle 
tip 48 to facilitate the horizontal oscillation of 
nozzle 46, the end of such a flexible element 
always. lagging the movement of nozzle 46 due 
to inertia, and the reaction due to the water 
passing through that element acting in the op 
posite direction of the extension of said flexible 
element tending to push the nozzle 6 in the di 
rection nozzle A6 is moving. 
The upper end of intermediate conduit 34 is 

of a size permitting positioning inside the con 
necting, end of nozzle. 36. 
The end of the conduitfits against an internal 

annular projection 5 of the nozzle and the end 
of the nozzle fits against an external annular 
flange 52 of the conduit. Ball bearings 5A are 
positioned between the nozzle and the intermedi 
ate Conduit to facilitate movement of one in 
relation to the other, and annular sealing rings 
positioned between the two members provide a 
Water tight Sea. 
It should be noted that various other means 
night be provided to flexibly couple the conduits 
and the intermediate conduit and the nozzle. 
The use of ball bearings in the connecting de 
vices is desirable to provide ease of rotation. 

Referring to Figures 1, 2 and 8, the approxi 
nate center of the connection between inter 
mediate conduit 34 and nozzle 46 is on the axis 
of rotation between conduit 20 and intermedi 
ate conduit 34. This is important for maintain 
ing the apparatus in balance. The movement of 
Water through these parts has relatively little 
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tendency to bias the top portion no matter how 
the nozzle and intermediate conduit are turned. 
In some operations it may be desired to employ 

a hydraulic monitor that sweeps only horizontally 
or one that sweeps only vertically. The depicted 
structure could be modified by fixedly joining 
either conduit 20 and intermediate conduit 34 and 
not employing the mechanism at 56; or by fixedly 
joining intermediate conduit 34 and nozzle 46, or 
combining then in one member, and discarding 
the mechanism at 58. 

Oscillating mechanism 
The mechanism for producing rotation of in 

termediate conduit 34 about a vertical axis is in 
dicated generally at 56 and the mechanism for 

O 

5 

producing rotation of nozzle 46 about a horizontal 
axis is indicated generally at 58. As indicated by 
the arrows at nozzle tip 48 in Figures and 2, the 
nozzle tip may be moved both horizontally and 
vertically relative the conduit 29. 
The mechanism at 56 includes a piston cylinder 

58 pivotally attached at 60 to bracket 62 extend 
ing from conduit 20. Piston rod 64 has fitting 65. 
secured on its outer end. Fitting 65 is pivotally 

... connected to arm 66. The upper end 67 of arm 
66-forms a horizontal circular surface having up 
standing teeth. Bracket 68 is secured to annular 
member 4 and flange 36 of intermediate conduit 
34. The lower end 69 of bracket 68 forms a hori 
zontal circular surface with teeth secured in en 
gagement with the teeth of end 67 of arm 66 by 
suitable means such as tap bolt 7 ?. 

... It can be seen that reciprocating movement of 
piston rod 64 relative piston cylinder 58 will pro 
duce Oscillation of intermediate conduit 34. Con 
duit 34 oscillates within an angle the width of 
which is determined by controls to be described 
later. The direction of that angle can be changed 
by adjusting the toothed engagement of arm 66 
and bracket. 68. Referring to Figure 1, a clock 
wise turning of end 7 of bracket 68 relative arm 
66, as viewed from above, will result in nozzle 46 
oscillating horizontally further to the right. 
. The mechanism at 56 is supplied with fluid 
under pressure by the tube 70 leading from con 
duit 20, tube 70 having control means such as pet 
cock T2 for adjusting the flow of water. 
Tube 70 must be somewhat flexible or provided 

with pivoting means to permit sideways move 
ment of the structure at 56. 
The mechanism at 58 is Similar. Piston cylin 

der 74 is pivotally secured to bracket 75 extending, 
from intermediate conduit 34. Piston rod 76 is 
pivotally connected to arm 78 which makes 
toothed, adjustable engagement with bracket 80 
secured to the inner end of nozzle 46. The mech 
anism at 58 is supplied with water under pressure 
by tube 82 having petcock 84 for adjusting the 
flow of water, tube 82 leading from intermediate 
conduit .34. Reciprocating movement of piston 
rod. T6 will cause nozzle tip 48 to oscillate verti 
cally. The angle of oscillation may be shifted 
vertically by adjustment of the toothed engage 
ment of arm 78 and bracket 80. 
The structure shown in Figures 3, 4, 5, 6, 7 and 

9 corresponds to the mechanism at 58 but is typi 
cal of the mechanism at 56 and the piston assem 
bly shown in Figure 10. Piston cylinder 74 is open 
at the top and closed by suitable means at the 
bottom. Piston 86 is positioned to slide in Said 
cylinder, having suitable structure to prevent pas 
sage of water from one side to the other as by 
having two plates with a flexible sealing member 
88 between. Piston 86 is secured to the end of 
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6 
piston rod 76 by suitable means such as a cap 
Screw. Walve housing 90 has a cylindrical bore On 
one side of a size to fit over the open end of pis 
ton cylinder 74. Housing 90 has an opening in 
which piston rod 76 is positioned to slide, there 
being suitable sealing means at 92 to prevent 
passage of water. - 
Valve housing 90 has a cylindrical valve cham 

ber 94 with open ends at One side of piston cylin 
der 74, the longitudinal axes of the chamber and 
cylinder being parallel. Cylindrical valve 96 is 
positioned to slide in chamber 94 and there are 
Sealing rings 97 near the top and bottom of said 
chamber. Passageway 98 leads from water Sup 
ply tube 82 to valve chamber 94 and then to the 
upper end of piston cylinder 74. Valve 96 blocks 
the passage of water through the valve chamber 
except when a portion having an annular groove 
00 is positioned opposite passageway 98. 
When groove 00 is So positioned the Water 

from intermediate conduit 34 is free to pass into 
the piston cylinder and force the piston 86 down 
Ward as shown in Figure 6. 
Upper exhaust passageway 02 leads from the 

upper side of piston 86 to valve chamber 94 and 
then, at right angles, to exhaust petcock 04. 
When piston 86 is moving upward, groove f80 is 
positioned opposite passageway 02 and the Water 
from above piston 86 is free to pass out petcock 
G4, as shown in Figure 7. Petcock O4 may con 

nect with a receptacle or the water may exhaust 
upon the ground. 
Supply passageway 06 extends from passage 

way 98, near the connection of water supply tube 
82, toward the base of housing 9); and connects 
with horizontal passageway 07 which passes 
through valve chamber 94; and, making a right 
angle turn to the side, connects with tube fo8 
running to the base of piston cylinder 74. When 
piston 86 has reached its lowest position, valve 96 
has descended until an annular groove fo is in 
line with passageway for and water is free to flow 
from tube 82, through passageways fos and 07 
to tube 08 and thence under the piston 86 to 
move the piston upward as is shown in Figures 7 
and 9. Plug ff2, threaded into valve housing 90, 
joins passageway 07 at its juncture with pas 
sageway fos. This provides an opening for clean 
ing passageway 97 and it is noted that Water 
Supply tube 82 could join the housing 90 at this 
point instead of joining passageway 98 or separ 
arate supply tubes could be used and passageway 
f06 eliminated. 
Exhaust passageway 4 joins passageway 9 

between valve chamber 94 and tube fo8; extends 
upward; turns at right angles to join valve cham 
ber 3; and, making a right angle turn to the side 
connects with exhaust control means such as pet 
cock 6. Petcock O4 may connect with a recep 
tacle or the water may exhaust upon the ground. 
As piston 86 moves downward, water underneath 
passes into tube 08: into passageway f O7; cannot 
pass through the valve chamber 94 at this point 
because annular groove is now in line with 
passageway f 4; passes upward to passageway 
f4; past the valve chamber 94 by means of angu 

lar groove 0; and reaches exhaust petcock 6, 
as can be seen from Figures 3, 4 and 6. 
Control of the amount of water passing into 

and out of piston cylinder 4 is obtained by vary 
ing the opening of petcocks 04 and 6, and thus 
the speed of movement of piston rod 76 is con 
trolled resulting in a variable speed of oscilla 
tion of the nozzle 46. The speed of both up and 
down movement of piston rod 76 is varied by 
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adjustment. of petcock 84; the speed of down 
ward movement of piston. 86. may be decreased 
by partially closing petcock fli; and the speed 
of upward movement of piston 86 may be de 
creased by partially closing petcock 4. 
Walve 96 has an axial passageway in which is. 

slidably positioned control rod if 8. Control rod 
if 8 extends below the valve housing 98, and stop 
f 20, is Secured near the end of the rod. Coin 
pression spring 22 is positioned between stop 
20; and the lower end of valve: 96. 

f 23 is secured to control rod f2, above valve. SS 
and compression spring 24 is positioned between 
stop. 23 and the upper end of valve 96. Near the 
center of valve 96 is a pair of V-shaped annular 
grooves, 26. Ball detent, 28 is positioned in the 
valve. housing in the path of Said W-shaped 
grooves f26. Detent 28, is urged by a spring 
30, the pressure of which may be varied by move 
ment of plug. 32. 
As control rod f 8 moves downward, stop 23. 

presses against compression Spring 24 and spring 
24 bearing on valve 96 tends to force the valve 
down. At the start of the downward movement 
of rod f 8 detent 28 is engaged in the lower 
V-shaped groove 26 and valve 96 does not move 
downward until the force of Spring 24 is great 
er than the force of spring 39 at which point 
valve 96 moves downward until detent 28 en 
gages in the upper V-shaped groove 26. Sini 
larly on the upward movement of rod 8, valve 
96 remains in its lower position until the force 
of compression spring 22 is greater than the 
force of spring 30. 

Control rod 8 is actuated by a lateral arm 
34 fixedly attached to piston rod 76 and siidably 
mounted on rod 8 between two stops 436 and 
38 fixed to control rod if 8. 
AS piston rod 76 must travel from a doWn posi 

tion the distance between stops. 36 and f33 be 
fore the control rod 8 is moved and control rod 
8 must move upward some distance before the 

force of compression Spring 22 overconnes the 
force of Spring i3 behind ball detent 28, the 
water is almost exhausted from the upper side 
of piston 86 before the exhaust passageway 32 
is blocked by the movement upWard of Walve Sis 
and annular groove f is in position so that 
water may enter through passageway 98 to the 
upper side of piston 86 to move it downward. 
Therefore the piston rod 6 makes almost a max 
imum stroke and nozzle 46 moves a maxiinuin 
distance up and down. If it is desired that nozzle 
46 move a smaller distance up and down then 
stops 36 and 38 may be moved closer together 
and valve 96. Will cut off the Supply and exhaust 
of water before the maximum stroke is finished 
as compression springs 22 and 24 are coin 
pressed more quickly. Moving stops 23 and 28 
closer to valve 96 Would serve the same purpose. 
The valve assembly may be characterized by the 

phrase "a full-stroke valve gear having a lost 
motion connection. With a piston l'Od,' Valve 96 
changing positions on every stroke of piston rod 
6 but the connection between valve 96 and pis 

ton rod 76 being of a lost-motion type wherein 
valve S6 does not change positions until near the 
end of the stroke of piston rod 6 The valve 
gear is double acting, changing directions as the 
piston changes directions. 

Other means of valve control could be Sug 
stituted for the embodiment depicted. Lateral 
arm 34 could be fixedly attached to conti'ol rod 
f8 and stops. 36 and i38 be eliminated, the 
same action being obtained by Wider Spacing of 
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stops 20 and 23 from valve 96. Another-modi 
fication would be to have valve. 96 fixedly posi 
tioned on control rod t 9, stops 23, 20 elimi 
nated, and compression springs 24, 22 mounted 
between stops 38 and 36 on either side of lateral 
arm 34. Other forms of valving means could 
be substituted, as Will be apparent to those skilled 
in the art Such as a rotary Walving assembly. It 
is desirable in any form that control means such 
aspetcocks fo4, 86, 84 be provided for control 
of the Speed of the piston during operation, 

It can be seen that I have provided an oscillat 
ing nozzle assembly that is not only completely 
automatic. but also is adjustable as to the direc 
tion of the angle, of oscillation, by the relative 
positioning of arms 78 and 66 and brackets 80. 
and 68; as to the speed of oscillation, by the use 
of petcocks 72, 84, G4, 6, etc.; and as to the 
angle of oscillation, by movement of stops. 36, 
38, 3 and 39. 
Even though I have only depicted and described 

an embodiment of my invention in Which the 
oscillating movement is produced by a hydraulic 
piston mechanism, it should be noted that other 
devices could be employed to produce a similar 
action. Such as a structure powered by a Water 
wheel. A term to describe the devices, contem 
plated in my invention would be “a reversible 
expansible-contractible link' which is descriptive 
of my hydraulic piston mechanism and other 
similarly operating mechanisms. 

Fleacible noaale 

A modified form of construction is shown in 
Figure 10. Conduuit 20 and the mechanism for 
producing rotation about a vertical axis indicated 
at 56, including the piston rod G4, arm 66 and 
bracket 68, are similar to the construction shown. 
in Figure 1. Intermediate conduit it is formed 
with a bend approximately 90 degrees. Nozzle 
42 is made of flexible material, preferably rub 

ber, and is fixedly secured to the upper end of 
conduit i? 0 by ring 44. 
Mechanism is provided for Oscillation of nozzle 

42 about a horizontal axis similar to the mecha 
nism at 58 in Figure 1. The piston assembly 46 
is pivotally connected at 50 to bracket 48 ex 
tending from intermediate conduit 48. Piston 
rod 52 is connected to the outer end of nozzle 
f42 by a pin in fork 54 extending from clamp 
56. Clamp 56 secures the outer end of nozzle 
42 and nozzle tip 58, there being means to ad 

just clamp 56 as by bolt 69. Lever 62 is formed 
as part of clamp 56 and extends backward to 
provide means for manual Operation of nozzle 
42 if that be desired at any time. Nozzle tip 58 
has a valve at 64 with a handle 66 for shut-off 
purposes. 
The use of the flexible nozzle 42 involves less 

expense than the construction shown in Figure 
1 and yet provides the same vertical and Oscil 
lating movement. 

In Figure 1 is ShoWin a fluid outlet aSSen by 
for paSSage of Water fron intern ediate conduit 
40 to piston assembly 46. Outlet member 70 

is threaded into discharge opening 72. Pet 
cock 4 is positioned in Outlet member fi G. 
Filter 76 connects outlet member and tube 
8 to trap sediment which night clog valve 

paSSageWayS. Bafile 3 collects Water and di 
rects it into discharge opening i2. 
I have shown an oscillating hydraulic nozzle 

aSSembly that is thoroughly automatic and is 
capable. Of varied adjustment including adjust 
ment of Speed of OScillation during operation, 
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This is a highly efficient mechanism, requiring 
little maintenance and of economical construc 
tion. A group of hydraulic nozzles may be easily 
managed by one worker, where in the past it was 
necessary to have one or more men in constant 
operation of each nozzle. 
"I have described various specific embodiments 

of my invention but it will occur to those trained 
in the art that various modifications may be 
made to the apparatus shown without departing 
from my invention. What I claim is new and 
patentable is: 

1. An oscillating hydraulic nozzle assembly for 
directing water. Supplied under pressure, con 
prising: a water Supply conduit having a main 
portion in a substantially horizontal position 
and an upturned vertical portion; an interme 
diate conduit having a water inlet opening in 
its lower surface, said water inlet opening of 
said intermediate conduit being connected to 
the upper end of said vertical portion of said 
supply conduit in a manner permitting rotation 
of said intermediate conduit about a vertical 
axis: Said intermediate conduit having an upper 
Water. Outlet opening in its side; a nozzle having 
a Water inlet opening near one end in its side, 
Said. Water inlet opening of Said nozzle being 
connected with said Water outlet opening of Said 
intermediate Conduit. in a manner permitting 
rotation of the nozzle about a horizontal axis; 
the connection of said nozzle and said interme 
diate conduit being directly above the connection 
between said intermediate conduit and Said Sup 
ply conduit; the Water passageway in Said Sup 
ply conduit, intermediate Conduit and nozzle be 
coming Smaller as it approaches the free end 
of Said nozzle; hydraulic piston and cylinder 
means, powered by Water passing through Said 
assembly, connected to Said supply conduit and 
Said intermed late conduit for producing an OScil 
lating movement of Said intermedlate conduit 
about a vertical axis, hydraulic piston and cyl 
inder means, powered by Water paSSling through 
Said a SSembly, connected to Sald interned late 
conduit and Said nozzle for producing an OScil 
lating movement of Said nozzle about a hori 
Zontal axis; means for adjustably controlling, 
during operation, the flow or Water through Sald 
hydraulic piston and cylinder means for de 
termining tine Speed of Oscillation; and the con 
nection between said hydraulic piston and cyl 
inder means and Said Supply conduit, interme 
diate conduit, and nozzle peling adjustable SO 
that the angle of oscillation of Said nozzle ver 
tically and horizontally may be changed in di 
rection vertically up and down and horizontally 
to one side or the other. 

2. Oscillating hydraulic nozzle assembly for di 
recting Water Supplied under pressure, compris 
ing: a water supply conduit having a vertical 
outlet portion; an intermediate conduit having 
a lower water inlet openling, Said Water inlet 
opening of Said intermediate conduit being con 
nected to Said vertical Outlet portion of Said Sup 
ply conduit in a manner permitting rotation of 
said intermediate conduit With relation to Said 
supply conduit about a vertical axis; Said inter 
mediate conduit having an upper Water outlet 
opening; a flexible nozzle having a Water inlet 
opening near one end, Said Water inlet opening 
of said nozzle being fixedly connected to Said 
upper water outlet of said intermediate conduit; 
hydraulic piston and cylinder means, powered 
by Water passing through Said assembly, Con 
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10 
nected to said supply conduit and said interme 
diate conduit for producing an oscillating move 
ment of Said intermediate conduit about a ver 
tical axis; and hydraulic piston and cylinder 
means, powered by Water passing through said 
assembly, connected to said intermediate con 
duit and Said nozzle near its free end for pro 
ducing an oscillating movement of the free end 
of said nozzle vertically. 

3. An oscillating hydraulic nozzle assembly for 
directing Water supplied under pressure, com 
prising: a Water supply conduit having a vertical 
outlet portion; an intermediate conduit having 
a Water inlet opening in its lower surface, said 
Water inlet opening of said intermediate conduit 
being connected to said vertical outlet portion 
of Said supply conduit in a manner permitting 
rotation of said intermediate conduit with rela 
tion to Said supply conduit about a vertical axis; 
Said intermediate conduit having an upper water 
outlet opening; a nozzle having a water 
inlet opening near one end, said water inlet 
opening of Said nozzle being connected to said 
upper Water outlet of said intermediate conduit, 
the free end of said nozzle being capable of ver 
tical movement independent of said intermediate 
conduit; hydraulic piston and cylinder means, 
powered by Water passing through said assem 
bly, connected to said supply conduit and said 
intermediate conduit for producing an oscillat 
ing movement of said intermediate conduit about 
a Vertical axis; and hydraulic piston and cyl 
inder means, powered by water passing through 
Said assembly, connected to said intermediate 
conduit and said nozzle for producing an oscil 
lating movement of the free end of said nozzle 
Vertically. 

4. An oscillating hydraulic nozzle assembly for 
directing Water supplied under preSSure, COm 
prising: a water supply conduit having a water 
outlet Opening in its upper surface; an interme 
diate conduit having a water inlet opening in its 
lower surface, said water inlet Opening of said 
intermediate conduit being connected to said 
Water outlet opening of said supply conduit in a 
nanner permitting rotation of the intermediate 
conduit With relation to the supply conduit about 
a vertical axis; Said intermediate conduit having 
a. Water outlet opening in its side; a nozzle hav. 
ing a Water inlet opening in its side, said water 
inlet opening of said nozzle being connected 
With said Water outlet opening of said interme 
diate conduit in a manner permitting rotation 
of the nozzle with relation to the intermediate 
conduit about a horizontal axis; the connection 
of Said nozzle and said intermediate conduit being 
directly above the connection between said inter 
mediate conduit and said supply conduit; hy 
draulic piston and cylinder means, pOWered by 
Water passing through said assembly, connected 
to said supply conduit and said intermediate con 
duit for producing an oscillating movement of 
said intermediate conduit about a vertical axis; 
and hydraulic piston and cylinder means, powered 
by Water passing through said aSSembly, connect 
ed to said intermediate condut and said nozzle 
for producing an oscillating movement of said 
nozzle about a horizontal axis. 

5. An hydraulic monitor, comprising: a water 
Supply conduit to lie on a supporting surface and 
form a Working base, a water discharge nozzle 
flexibly coupled to said conduit and movable With 
relation thereto about an upright axis, and a re 
versible expansible-contractible link disposed be 
tween said conduit and said nozzle off-center of 
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the latter for flexing said coupling to cause said 
nozzle to travel through an arcuate sweeping 
path over the earth relative said conduit, said link including a cylinder having a reciprocating pis 
ton therein, a piston rod connected with said pis 
ton and extending through an end of the cylin 
der, a full-stroke slide valve gear for admitting 
fluid under pressure to one side and then the 
other of said piston and for accommodating dis 
charging fluid from said chamber, and an arm 
carried by said rod and having a lost motion con 
nection with said slide valve gear to carry it 
to its extreme positions at each of which the di 
rection of travel of the piston is reversed and the 
direction of travel of the nozzle likewise reverses. 

6. The structure according to claim 5 in which 
there also is a flexible connection between said 
conduit and said discharge nozzle arranged to 
permit the nozzle to be raised and lowered in up 
right paths about a horizontal axis, and a second 
similar expansible-contractible link associated 
with the parts of said second flexible connec 
tion to produce flexing of said second connection. 
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7. An hydraulic monitor, comprising: an elon 
gated water supply conduit to lie on a support 
ing surface and including an upwardly directed 
portion, an intermediate upright conduit super 
posed over said upwardly directed portion and 
coupled thereto in a rotatable water-tight man 
ner that permits rotation of the intermediate 
conduit about a vertical axis, a discharge conduit 
communicably associated with said upright con 
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duit to variously direct water laterally over the 
earth at various inclinations thereto and with 
various angular relations to the general elonga 
tion of the water supply conduit, a reversibly ex 
pansible-contractible hydraulically operated link 
connected between said water supply conduit and 
said intermediate upright conduit in such a man 
ner that expansion or contraction of said link 
produces rotation of the intermediate conduit rel 
ative said water supply conduit; a second rever 
sibly expansible-contractible hydraulically oper 
ated link connected between said discharge con 
duit and said intermediate conduit in such a 
manner that expansion or contraction of the link 
produces various inclinations of said discharge 
conduit relative the earth and double-action 
valving means operable automatically to reverse 
the action of expansion or contraction of the link 
upon the link arriving at a predetermined length. 
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