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[57] ABSTRACT 
Apparatus is disclosed wherein a high pressure spray 
nozzle is inserted into an enclosure or vessel for the 
purpose of automatically cleaning the interior thereof. 
The spray nozzle is connected to first and second suc 
cessive swivel joints mounted in perpendicular to one 
another such that the nozzle may be rotated about two 
axes. An automatic external control mechanism is 
connected to respective rotary actuators which rotate 
the nozzle around the respective axes. The control 
mechanism varies and controls the speed and degree 
of movement of the spray nozzle in both axes and 
also automatically reverses the rotation of the nozzle 
in both axes. The control may be set to automatically 
operate the nozzle in various patterns of coverage and 
shape. 

12 Claims, 9 Drawing Figures 
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METHOD AND APPARATUS FOR CLEANING 
VESSELS 

BACKGROUND OF THE INVENTION 

The cleaning of enclosed tanks and other con?ned or 
inaccessible areas often proves to be a dif?cult, tedious 
and time consuming task and must often be accom~ 
plished by manual labor. Such cleaning operations may 
also involve exposure to toxic or corrosive substances 
and vapors and otherwise create a hazardous environ 
ment for the worker. 
A typical situation is the cleaning or removal of 

sludge from the bottom of automotive or railway tank 
cars, which have only a small access opening at the top. 
Current practice requires an individual to be lowered 
into the tank to loosen and scrape the sludge. 
Various spray devices, such as shown in US. Pat. No. 

3,401,060 and No. 3,736,948 have been proposed to 
allow use of a movable spray nozzle to clean the inte 
rior surface of a container. 

SUMMARY OF THE INVENTION 

The present invention provides a high pressure spray 
nozzle or jet mounted for universal movement about 
two perpendicular axes. Separate hydraulic actuators 
are provided to rotate the nozzle in either direction 
about both axes. The hydraulic actuators are con 

nected to and activated from a remote control device, 
which is air operated and contains means for adjusting 
the speed and degree of sweep of the jet about the two 
axes. The device enables the jet to be directed along a 
defined pattern of substantially any shape. 
The spray assembly comprised of the nozzle and its 

associated actuators are small enough to be lowerd into 
the top opening of the tank, and the assembly is con 
nected by liquid pressure lines to the control device 
and to a source of pressurized cleaning liquid. 

In the use of the cleaning device, it is possible to pre 
set the control in accordance with the dimensions of 
the vessel and to program the sequence of nozzle move 
ment to achieve the most efficient sequence and pat 
tern of nozzle movements. 

THE DRAWINGS 

FIG. 1 is an outline elevational view of a railway tank 
car together with the cleaning apparatus of the present 
invention; 
FIG. 2 is an outline end view of the tank car and ap 

paratus of FIG. 1; 
FIG. 3 is an elevational view of the spray portion of 

the apparatus of the present invention; 
FIG. 4 is an end view of the apparatus shown in FIG. 

3; 
FIG. 4a is a schematic view illustrating the two axes 

of rotation of the apparatus shown in FIGS. 3 and 4; 
FIG. 5 is a top view of the apparatus shown in FIGS. 

3 and 4; 
FIG. 6 is a schematic view of the control portion of 

the apparatus of the present invention; 
FIG. 7 is an elevational view, with portions broken 

away of the control box which houses the control of 
FIG. 6; and 
FIG. 8 is a top view, with portions broken away of the 

apparatus shown in FIG. 7. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As shown in FIGS. 1-5, the apparatus of the present 
invention is generally comprised of two major compo 
nents, namely, a control box 10 and a spray assembly 
12. As shown in FIGS. 1 and 2, the spray assembly 12 
is adapted to be lowered into the hatch 14 or other rela 
tively narrow top opening of a tank 16 or other en 
closed vessel. The illustrative tank 16 is part of a rail 
way tank car supported upon a trunk comprising well 
known components, including side frame and bolster 
means (not shown) supported upon axle and wheel as 
semblies 18 adapted to travel on rails. The control box 
10 serves to control the movement of the spray head 
assembly 12 and is located at any convenient remote 
position. In its usual form, the tank 16 also has a bot 
tom drain opening 17 to facilitate emptying and clean 
ing of the tank. 
As shown in FIGS. 3, 4 and 5, the spray assembly 

comprises a horizontal support cover 20 having a verti 
cal support rod 22 secured to and passing centrally 
therethrough, the upper end of said rod terminating in 
a lifting loop 24 for engagement by the hook of a lifting 
means, such as a hoist (not shown). The cover 20 is suf 
?ciently large in diameter to rest on the hatch 14 of the 
tank 16 and thereby supports the spray assembly during 
the cleaning operation. The lower end of the vertical 
support rod 22 is secured to and supports the working 
portion of the spray assembly, as will be hereinafter de 
scribed. 
The cover 20 is preferably provided with doors 26 

mounted on hinges 28 (FIG. 5) to enable visual inspec 
tion of the tank interior during and after the cleaning 
operation. The cover has handles 30 to facilitate guid 
ing of the assembly to the proper location, and the 
hinged doors 26 are also preferably equipped with suit 
able handles 32. 
The spray apparatus utilizes a single stream, high 

pressure spray head 34 mounted on a movable outlet 
pipe 36 and having a suitable nozzle 38, which pro 
duces a concentrated or substantially non-diverging 
spray pattern or high pressure jet. The spray head is fed 
by a large diameter inlet pipe 40 which passes through 
the cover 20 and is connected to a high pressure source 
42 of cleaning liquid (FIG. 1). 
As best shown in FIGS. 3 and 4, the spray apparatus 

includes means to rotate or swing the outlet pipe 36 
and spray head 34 about a ?rst horizontal axis A-A' 
and a second horizontal axis B-B' perpendicular to the 
?rst. This is accomplished by leading the inlet pipe 40 
through a ?rst liquid tight swivel joint 44 located on the 
?rst axis A-A' and then downward through a second 
liquid tight swivel joint 46 located on the second axis 
8-8’, which is connected to the outlet pipe 36. This ar 
rangement is shown in simpli?ed schematic form in 
FIG. 4a wherein it may be seen that the output of mo 
tion from the ?rst swivel joint 44 is the input reference 
for the second swivel joint 46, which enables the axis 
of the outlet pipe 36 to be moved about either or both 
of the joints. ' 

More speci?cally‘, the stationary depending inlet pipe 
40 is connected to a ?xed right angle joint 48, which 
leads into the ?rst slip joint 44 located along the trans 
verse horizontal axis A-A’. The pipe leading from the 
other side of the slip joint is rotatable in both directions 
about axis A—A (see arrow 50 in FIG. 4a), and is con 
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nected by a suitable series of successive right angle 
bends 52, 54 and 56, to the inlet of the second slip joint 
46. The bend 52 is located, in terms of previous refer 
ences, in a transverse horizontal plane, whereas the 
bends 54 and 56 are located in a longitudinal vertical 
plane. The outlet of the second slip joint 46 is con 
nected to a rotatably mounted right angle bend 58, 
which is connected to the outlet pipe 36. The outlet of 
slip joint 46 is thus also rotatable about the axis B—B; 
as indicated by arrow 59 in FIG. 4a. 
Two-way rotary hydraulic actuators 60 and 62 are 

operatively connected on the outlet parts of the respec 
tive slip joints 44 and 46; and serve to rotate said parts 
in both directions about the respective axes A-A' and 
B-B’. The actuators 60 and 62 are substantially identi 
cal and conventional in construction, each comprising 
a double acting hydraulic cylinder 64 containing a lin 
ear moving piston mounted on a rod or rack, which ac 
tuates a pinion of an axially rotatably shaft, such as that 
shown at 66 in FIG. 3. One end of the rotatable shaftv 
66 is provided with a ?tting 68 which embraces the re 
spective outlet parts of the joints 44 and 46 along the 
respective axes A-A' and B-B', thereby serving to 
move the outlet pipe in both directions about each axis, 
as indicated by the dotted arrows at 70 and 72 in FIGS. 
3 and 4. Flow of hydraulic ?uid into one end of the cyl 
inder 64 causes rotation of the shaft 66 and its associ 
ated parts in one direction, and ?ow into the other end 
causes rotation of the shaft in the other direction. 
The actuator 60 connected to the outlet of the ?rst 

slip joint 44 is secured to a mounting plate 74 af?xed 
to the lower end of the downwardly depending support 
rod 22. The other actuator 62 is mounted on a plate 76 
having a portion which is secured to the ?tting 68 on 
the other actuator, whereby actuator 62 moves with 
said ?tting about axis A-A’. 
The actuators 60 and 62 are each responsive to rates 

and volumes of flow of hydraulic ?uid from respective 
pairs of hydraulic supply lines 78 and 80 connected at 
opposite ends of the respective cylinders 64. The sup 
ply lines 80 connected to actuator 62 are preferably 
?exible because said actuator rotates along with the as 
sembly located thereabove. The pairs of hydraulic lines 
78 and 80 lead upward through the cover 20 to respec~ 
tive pairs plug-type ?ttings 82 and 84 (FIG. 5), which 
are connected by suitable lines to the control box 10. 
The components of the control box 10, together with 

the connection to actuators 60 and 62, is shown s'che— 
‘ matically in FIG. 6. In contrast with the actuators 60 
and 62, which are hydraulically powered, the control 
box is air operated from a suitable compressed air sup 
ply 90. As shown, each of the actuators is controlled by 
separate two-branch circuits, and except for certain 
differences de?ned hereafter, the two circuits shown 
on the left and right hand sides of FIG. 6 are identical. 
With respect to identical corresponding parts, theparts 
for the circuit which activate the actuator 60 will be 
designated on the drawing by a numeral andythe corre 
sponding identical part in the circuit will be designated 
with the same numeral and the suf?x a. \ 
The air supply 90 leads through the inlet- of a three 

way manual master valve 92 having one of its outlets 
leading through a pressure control valve 94 to a con 
duit 93 connected to the inlets of various air-operated 
devices of the control system, namely a reversing valve 
96 and a pair of opposed limit valves 98 and 100. The 
distance between limit valves 98 and 100 is manually 
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4 
adjustable, and the valves have respective opposed fac 
ing plungers l02,"which when compressed, switch the 
valve from an exhaust position, as shown, to a position 
which connects the air conduit 93 through suitable 
lines to respective opposite sides of the reversing valve 
96, thereby serving to operate the reversing valve be 
tween alternate positions. » > 

The reversing valve 96 is air-operated by limit valves 
98 and 100 and has a pair of alternate outlets which are 
connected to respective air-oil reservoir tanks 104 and 
106, the respective~hydraulic outlets of ‘whichlead to 
opposite sides of a double acting drive cylinder 108. 
The hydraulic outlet of the tank 104 is preferably con 
nected to one sideof the drive cylinder 108 through 2» 
switching and control, circuit comprising a three posi 
tion manual valve 110, with one setting to an off posi 
tion,’one setting leading through an adjustable needle 
valve 112, and the other setting bypassing the needle 
valve and leading directly to the drive cylinder 108. 
At one end of the cylinder is axially mounted a slave 

driven master cylinder 114, which includes an axially 
projecting rod 116 having a terminus 118. The drive 
cylinder 108 is hydraulically isolated from the master 
cylinder 1 14 but serves to drive the same as well as the 
rod. The master cylinder 114 is ?lled with, hydraulic 
?uid and isvhydraulically connectedto and drives the 
rotary actuator 60. More speci?cally, the master cylin 
der 114 has opposite end outlets 120 which are con 
nected to the respective supply lines 78 of the actuator 
60. The outlets 120 and master cylinder 114 are pro 
vided with a pressurized source of hydraulic ?uid 
through a common line 122 leading to the hydraulic 
outlet of an air-oil tank 124 that is pressurized from air 
supply 90 through master valve 92 and a separate pres 
sure control valve 126. 
Needle valves 128 leading to the exhaust are pro 

vided in ‘each outlet 120 of the master cylinder 114 to 
bleed the system, and a needle valve 130 is connected 
between the outlets and may be opened at the end of 
a stroke to synchronize the actuator 60 with the master 
cylinder 114. In addition, an adjustable valve 132 may 

‘ be provided between one of the outlets and the actua 
tor 60 to balance the enclosed system, thereby assuring 
the'same rate of movement of the actuator in both di 
rections. 

It should be understood that the terminus 118 of the 
rod 116 is positioned in the actual control apparatus so 
‘as to reciprocate between the opposed limit valves 98 
and 100 and alternately engage the respective plungers 
102 thereof. In turn, the reversing valve is actuated to 
reciprocate the drive cylinder 108. g ‘ 

In summary, the control device comprises interre 
lated air and hydraulic circuits by which the speed ‘and 
extent of sweep of the actuator. 60'may be controlled. 
The air supply circuit is reversible to alternatively sup 
ply hydraulic ?uid on opposite sidesof the drive cylin 
der 108, causing the cylinder toreciprocate at a con 
trollable rate, which simultaneously actuates the slave 
powered actuator 60 and reciprocates the rodv 1 16. The 
limit valves 98 and 100 are each adjustable toward and 
away from one another to limit'the extent .of the stroke 
of the power cylinder 108,,‘master cylinder 114 and rod 
126, before the terminus 11,8 engages one of the plung 
ers 102. ca'u'sin'g‘a reverse toward the opposite direc 
tion. This, in turn, limits the degree of movement in the ' 
master cylinder l147a'r'1d degreesof rotation of the spray 
head connected to the actuator 60. ' 
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Stated in other terms, the limit valves 98 and 100, re 
versing valve 96, power cylinder 108, master cylinder 
114 and rod 116 are interconnected and in effect con 
stitute a closed loop of components driven from the air 
supply 90. The closed loop circuit provides an effective 
means to control the extent of stroke of the master cyl 
inder 114 on either side of a neutral position, as deter 
mined by the settings of the limit valves 98 and 100. 
The loop also provides means to automatically reverse 
the stroke of the cylinders 108 and 114 and the rod 
116. . 

The portion of the control system on the right-hand 
side of FIG. 6 is employed separately to power and con 
trol activator 64 and contains components and connec 
tions which are identical to that described in connec 
tion with activator 60 with one exception. In addition 
to the reversing function afforded by the rod 116a, said 
rod may also carry a cam surface 140 which is engaged 
by a spring-loaded plunger 142 of a variable valve 144 
connected on the line of needle valve 112a between the 
control switch 110a and the drive cylinder 108a. The 
rate of hydraulic liquid ?ow to the drive cylinder 108a 
is therefore determined by the variable degree to which 
the valve 114 is closed or opened. Depending on the 
shape of the cam surface 140, i.e., its distance relative 
to the maximum open extent of the plunger 142, the 
amount of hydraulic flow to the cylinder 108a may be 
varied continuously or intermittently as the rod 116 is 
reciprocated. This feature is used to delay or speed up 
certain phases of movement of the actuator 62 as it re“ 
tates between the limits prescribed by the limit valves 
98a and 100a. 

In the embodiment shown, the cam surface 140 is V 
shaped relative to the plunger 142. As a result, the 
speed of the rod 116a will progressively decrease as it 
approaches each end of its prescribed distance of 
travel, and the speed will be at a maximum within the 
intermediate arc of travel. In visualizing the actuator 62 
being connected to a spray head, it will be understood 
that the head, as it passes through a downwardly facing 
position. will sweep outward to either side at a progres 
sively decreasing rate of speed. 

It will be understood that both sides of the control 
may be provided with a variable valve to variably con 
trol speed, and the shape of the cam may be changed 
to program any desired speed sequence within the de 
sign limits of the system. At the same time, the needle 
valves 112 and 112a may be adjusted to control the 
maximum speed of operation of each actuator. 
The components shown in FIG. 6 may be conve 

niently arranged in the simple enclosure, as shown in 
FIGS. 7 and 8. In these ?gures, the air and hydraulic 
lines have been omitted for the sake of clarity, and only 
those components shown on the right-hand side of FIG. 
6 are shown in and described in detail for the sake of 
brevity. 
The facing limit valves 98a and 100a are slidably sup 

ported upon a pair of spaced upstanding bars 150 and 
152 secured to the base 154 of the enclosure, generally 
indicated at 156, and a releasably gripping device 158 
is provided on each valve to releasably secure each 
valve in a given or predetermined position on the bars. 
The forwardly facing surface of the front bar 152 may 
have graduations marked thereon, as shown in FIG. 7, 
which illustrate the setting ‘to determine the extent of 
reciprocal movement of the terminus or crosshead 160 
on the rod 116a. The graduations are preferably 
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6 
marked in degrees, corresponding to the degree of ro 
tation of the spray jet on either side of a neutral refer 
ence point, indicated at zero on the scale. As shown in 
FIG. 7, the cam 140 is mounted on the crosshead 160 
and is movable therewtih. 

It will be understood that the other side of the control 
device which controls actuator‘60, as shown in dotted 
lines in FIG. 8, is identical in arrangement to the por 
tion described above, except that the cam 140 and vari 
able valve 144 are omitted. 
The operation of the entire device will now be de 

scribed particularly in connection with the cleaning of 
the tank car 16 shown in FIGS. 1 and 2. In the example 
shown, the car contains a layer of solid sediment 180 
in the bottom but is otherwise empty. By knowing the 
internal dimensions of the tank and the approximate 
depth of the sediment, it is possible to determine the 
most advantageous maximum arc of sweep of the spray 
apparatus in order to cover the perimeter of the sedi 
ment. In the case of the tank of FIGS. 1 and 2, the ‘max 
imum degree of pivot desired in the longitudinal direc 
tion is 72° on either side of a vertical axis, said vertical 
axis being the starting point and axis of reference of the 
spray pipe 36. As shown in FIG. 2, the maximum de 
gree of transverse pivot required to cover the chordal 
extent of the sediment bed 180 is 32° on either side of 
said vertical axis. ' 

As shown in FIGS. 3, 4 and 4a, the longitudinal back 
and forth pivoting of the spray head 34 is about the axis 
B-B’ (actuator 62) and the transverse pivoting is 
around axis A-A’ (actuator 60). Since the actuators 
are mounted successively on one another, it is possible 
to pivot the spray head around perpendicular axes 
A-A' and B-B' either simultaneously or separately, de 
pending upon the setting of the FIG. 6 control circuits. 

In order to ready the device for operation, the hatch 
cover of the tank car is removed, drain 17 is opened, 
and the spray apparatus 12 is lowered into the hatch 
opening until the cover 20 engages the top of the hatch 
14. In such position, the spray apparatus is located in 
the uppermost central interior portion of the tank 16 
with its longitudinal rotation axis B—B’ in parallel with 
the axis of the cylindrical tank and its transverse axis 
A-A’ perpendicular thereto. The lines 82 and 84 from 
the spray apparatus are then connected to the connec 
tions on the control box 10. ‘ 

When in position, the spray apparatus 12, in the em 
bodiment shown, operates from substantially a ?xed 
location and directs a liquid jet at a substantially rect 
angular bed of sediment 180 at the bottom of the tank 
16 along a path and at a speed determined by the con 
trol box 10. The neutral position of the spray head 38 
is when it faces directly downward and is perpendicular 
to the sediment bed. The extent of transverse and longi 
tudinal sweep is determined by the setting of the dis 
tance between the limit switch-valves 98 and 100 and 
98a and 100a, respectively. 

In order to set the control, the appropriate angles be 
tween the limit valves are set by sliding the valves 98 
and 100 on the bars 152, as shown in FIG. 8 until the 
desired setting is obtained. In the example shown, the 
longitudinal setting (at top portion of FIG. 8) is set at 
72° on either side of zero, and the transverse is set at 
32° at either side of zero. 
Referring to FIG. 6, the master switch 92 is set at 

auto, which causes air to be supplied from source 90 to 
the air operated components. Switches 110 and 110a 
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are normally set at auto, which causes hydraulic pres 
sure to be imposed on the hydraulic components. The 
speed of rotation of theactuators 60 and 62 may be 
controlled on the auto setting by manipulation of the 
needle valves 112-112(4. 
When the device is set as described, the power cylin 

der 108 moves the rod-terminus 118 toward one of the 
limit valves 98 or 100 until the plunger thereon is en 
gaged, which causes air to ?ow into one end of the air 
valve 96, which moves to a new setting and exhausts air 
pressure from one of the tanks 104 or 106, while pres 
surizing the other tank. This causes a reversal of ?ow 
of hydraulic liquid to the ends of the cylinder 108 and 
causes it to reverse its direction of movement. The hy 
draulic cylinder 108, master cylinder 114 and rod 116 
therefore continue to reciprocate back and forth, 
whereby hydraulic oil alternately ?ows into either side 
of the actuator 64, causing the pivoting back and forth 
of the jet spray at a rate determined by the rate of hy 
draulic ?ow through the needle valve 112. If desired, 
the bypass setting on valve 110 may be employed, 
which allows the maximum possible rate of speed. 
The function of the longitudinal portion of the con 

trol device is identical to the transverse portion, except 
for the additional function of the variable valve 144. In 
the case of longitudinal movement in the example 
shown in FIG. 1, the high pressure jet must travel a pro 
gressively greater distance from the spray head as the 
angle of rotation is increased, which allows the spray to 
diverge more and lose some of its speed and effective 
ness. The valve 114, by reason of its coaction with the 
cam surface 140, progressively closes the valve as the 
rod 116a approaches the maximum extent of move 
ment in either direction as determined by the limit 
switches 98a and 100a, and the speed of rotation on the 
actuator 62 decreases accordingly. In this manner, the 
dwell time of the spray progressively increases toward 
the end of each reciprocal movement of the rod 116a 
and provides more spray time near the ends of the tank. 
The control of FIG. 6 therefore causes the spray to 

be moved about a longitudinal and transverse axis at a 
controlled rate of speed. Either side of the control may 
be turned off at l 10 or 1 10a to allow tilting of the spray 
head about a single axis, or both sides may operate si 
multaneously. For example, the transverse actuator 60 
may be operated at a slow rate and the longitudinal ac 
tuator 62 may be operated at a relatively fast rate, such 
that the spray pattern will sweep progressively over the 
width and length of the sediment bed. 
The apparatus of the present invention is particularly 

suitable for breaking up and ?ushing out hardened sed 
iment or cohesive particulate matter. in the case of the 
tank car shown in FIGS. 1 and 2, an advantageous se 
quence of cleaning steps would involve the following: 
'First. the jet spray is directed at the bottom outlet 

‘ opening 17 for a sufficient period of time to clear the 
opening. If desired, a high pressure liquid jet may be di-. 
rected into the opening 17 from the exterior of the car. 
Clearing of the opening prevents an excessive build-up 
of wash liquid, usually water», in the bottom of the tank, 
which would otherwise shield the sediment from the 
jet. 

. ‘Thereafter, the longitudinal control may be activated 
along the centerline of the bed 180, in ‘order to form a 
longitudinal trench therein for the efficient draining of 
liquid. The spray jet is then directed to one side of the 
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8 
set in the auto position. The transverse speed is set at 
a very slow rate,‘ ‘whereas the longitudinal speed is set 
at a relatively rapid rate. In this manner, the jet is di 
rected at successive longitudinal" sectors of the sedi 
ment bed toward the trench formed in the previous 
step, which causes the sediment to be broken up and to 
be washed down into the trench and out of the opening. 
The liquid jet used in connection with the present in 

vention is therefore distinguishable from rotating low 
pressure spray nozzles which have been employed in 
the past to ?ush the interior of tanks. Such nozzles 
would be ineffective to break up and clear heavy solid 
sediments or deposits in tank interiors. 

I claim: , > _ 

1. Cleaning apparatus for vessels comprising pressure 
jet means, means for rotatably mounting said jet means 
about ?rst and second different axes, first power means 
for tilting said jet means about said ?rst axis in both di 
rections, second power means for tilting said jet means 
about said second axis in both directions, and ?rst and 
second separate control means connected to respective 
?rst and second power means for automatically and in 
dependently tilting said jet means back and forth about 
said ?rst and second axes in respective arcs of spray di 
rection. 

2. The apparatus of claim 1 wherein each control 
means comprises double acting hydraulic means opera~ 
tively connected to said power means, and includes 
means for automatically reciprocating said hydraulic 
means. 

3. Cleaning apparatus of claim 1 wherein at least one 
of said control means includes means for presetting the 
arc of movement of said jet means between which said 
jet means is tilted back and forth. " 

4. The apparatus of claim 2 wherein the means for 
automatically reciprocating said hydraulic means is re 
sponsive to said hydraulic means. 

5. The apparatus of claim 4 wherein said hydraulic 
means includes a reciprocating piston and a part pro 
jecting therefrom and movable therewith, and the 
means for automatically reciprocating said hydraulic 
means includes a pair of spaced limit valves connected 
to opposite sides of the piston of said hydraulic means, 
said limit valves being alternatively actuated by said 
part. 1 I 

6. The apparatus of claim 5 wherein the distance be 
tween said limit valves is adjustable‘ to control the de 
gree of movement of said piston in the hydraulic 
means. 

7. Directional control spray apparatus comprising a 
pressure spray nozzle, power means for moving said 
nozzle, and control means for controlling movement of 
said nozzle, said control means comprising reversably 
acting means connected to said power means and oper 
ative to move said nozzle in opposite directions upon 
reciprocation of said reversably acting means, and 
means for automatically reciprocating said reversably 
acting means. ' ‘_ 

8. The apparatus of claim 7 wherein limiting means 
are provided for adjustably limiting the degree of recip 
rocation of said reversably acting means. ' 

9. The apparatus of claim 7 wherein speed control 
means are provided for controlling the speed of move 
ment of said reversably acting means. - 

10. The apparatus'of ‘claim 9 wherein said speedcon 
trol means is automatically variable. 
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11. The apparatus of claim 10 wherein said speed 
control means is operative to decrease the speed of said 
reversably acting means near the limits of movement 
thereof. 

12. Cleaning apparatus comprising a high pressure 
spray nozzle movable about an axis, reversible hydrau 
lic power means for moving said nozzle back and forth 
about said axis, hydraulic means connected to said 
power means for actuating and reversing said power 
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10 
means, said hydraulic means comprising a master cylin 
der having a reciprocating piston mounted therein and 
outlets on opposite sides of said piston connected to 
said power means, and control means for reciprocating 
said piston and limiting the degree of movement of said 
piston in either direction, whereby to control the de 
gree of movement of said nozzle about said axis in both 
directions. 

* * * * * 


