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The present invention relates to a tank cleaning device, 
and more particularly is concerned with a tank cleaning 
device comprising a spray stick, ‘and especially useful 
for cleaning milk tanks and similar containers requiring 
thorough and e?ective cleaning. 

It is kIlOWIl in the art to provide apparatus for cleaning 
tanks of considerable size, such as tank cars for trans 
porting heavy oils and related materials. These large 
and bulky cleaning devices usually comprise nozzle means 
ejecting a cleaning liquid and are adapted to rotate or 
move when ejecting the cleaning liquid, so as to assure 
that the cleaning ?uid reaches most of the interior sur 
face of the tank. 

Particularly, in view of the means for providing move 
ment of the cleaning devices, these known apparatus are 
quite complicated, heavy and bulky. They are not sus 
ceptible to use with smaller containers. In addition, 
they do not guarantee an effective cleaning of all corners 
and all interior surfaces of a container as is necessary 
in the case of milk containers and the like. 

It will be appreciated that the health and sanitary 
regulations require a particularly meticulous and 
thorough cleaning of all parts of such containers. 

With the foregoing in mind it is an object of the 
present invention to provide a tank cleaning device 
especially useful for milk tanks and similar containers 
of all sizes, including small containers. 
Another object of the invention is to provide a tank 

cleaning device comprising a spray stick which can be 
used for milk containers and similar tanks, including 
small size containers, and which can be very easily placed 
in the operative position from the outside and without 
requiring any one to move into or reach into the in 
terior of the container. 

It is a further object of the invention to providea 
spray stick in a tank cleaning device which is extremely 
compact and of comparatively small size. 

It is still another object of the invention to provide a 
spray stick in a tank cleaning device which is simple, 
easy to service and durable, and which eliminates moving 
parts, bearings and the like. 

Still another object of the invention is to provide a 
spray stick for a tank cleaning device capable of reach 
ing deep down into the tank. 
A still further object of the invention is to provide a 

spray stick in a tank cleaning device which so ejects 
cleaning ?uid that all corners and recesses and the entire 
interior surface of the container is effectively reached 
and cleaned by a cleaning ?uid. 
A still further object of the invention is to provide a 

spray stick in a tank cleaning device which can be 
easily inspected and cleaned without tools. 

It is a still further object of the invention to provide 
a spray stick in a tank cleaning device which can be 
inserted from the top into the tank through \a com 
paratively small hole in the top wall or the manhole 
cover. 

It is yet another object of the present invention to 
provide a spray stick in a tank cleaning device which 
can be inserted in the tank to assume its operative posi 
tion from the outside of the tank and without removing 
any of the manhole lids. 
These objects are accomplished by the tank cleaning 

device of the present invention which essentially com— 
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2 
prises a spray stick consisting of an elongated tubular 
member having at its one extreme end means for ‘con 
necting the same exteriorly of the tank to a suitable hose 
supplying the cleaning ?uid, and at its other extreme 
end a spray section. 

In operation, the spray stick is introduced into the 
interior of the tank through a suitable opening, corre 
sponding in diameter substantially to the exterior di 
ameter of the tubular member, with the end bearing the 
spray section ?rst, and connecting the opposite extreme 
end of the spray stick which remains outside of the tank 
with a ?uid-supplying hose or pipe. ' 
The opening of the tank can be suitably provided 

with a manhole lid and it will ‘be apparent that it is 
unnecessary to remove the manhole lid or reach into the 
interior of the tank, or even enter the tank, in order to 
introduce the spray stick. 

Preferably, the spray section of the spray stick is pro 
vided with nozzles which are upwardly directed at such 
angle that the ejection ?uid covers the entire top sur 
face of the tank, the respective corners between the top 
surface and the lateral walls, as well as at least a party 
of the upper portion of the interior surface of the lateral 
walls of the tank. 
As the cleaning ?uid is forced through the hose by a 

suitable power source, such as a pump, into the interior 
of the spray stick and is ejected through the nozzles 
in such direction as to cover the aforementioned range, 
those parts of the interior of the tank which are not 
directly hit by the ejected ?uid are entirely covered by 
the ?ow of liquid down the lateral walls and the drops 
from the ceiling of the tank. 
The invention will be more fully appreciated by the 

following description of the accompanying drawings 
wherein: 
FIGURE 1 is a side elevational view, partly in longi- , 

tudinal section, of a tank or a container shown by way 
of example, and is preferably used by the dairy industry 
to store milk, with the tank cleaning device in its opera 
tive position,'the spray stick projecting into the interior 
of the tank and ejecting cleaning ?uid; . 

. FIGURE 2 is an exploded view of the spray stick of 
the present invention; ' 
FIGURE 3 is a longitudinally sectional view of the 

spray section of the spray stick; 7 
FIGURE 4 is a plan view of the upper part of the 

spray section of the spray stick (see lines 4-4 in FIG 
URE 3); - 

FIGURE 5 is a plan view partly in cross section taken 
along line 5—5 ‘in FIGURE 3, showing the lower part 
of the spray section of the spray stick; 

- FIGURE 6 is a fragmentary longitudinally sectional 
view of part of the nozzle portion of the upper part of 
the spray section; 
FIGURE 7 is a fragmentary longitudinally sectional 

view of a portion of the lower part of the nozzle section; 
. FIGURE 8 is a perspective view of another embodi 
ment of a spray section in a spray stick according to‘the 
invention; 
FIGURE 9 is a plan view of the spray section of FIG 

URE 8; and 
FIGURE 10 is a sectional view taken along line 10—10 

in FIGURE 9 of the spray section of FIGURES 8 and 9*. 
Referring now to the drawings, FIGURE 1 shows a‘ 

tank 1, given by way of an example only, in order to 
show one of the many containers in combination with 
which the present invention can be used. 
‘The type of tank shown in FIGURE 1 isa vacuum 

container for storing milk and may have a storage capac— 
ity of, for example, 600 gallons, as it is used with prefer- v 
ence by the dairy industry. 

, Patented Sept. 24, 1963 ' 
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The tank 1 may have two openings on its top, such 
as openings 2 and 2a, each of which can be covered by 
a manhole lid 3 and 3a, respectively. At least one of 
these manhole lids is provided with a suitable boring of 
a diameter corresponding substantially to the external 
diameter of the spray stick with which the present in 
vention is particularly concerned. 
Through this opening the spray stick 4 can be intro 

duced from the outside to assume its operative position. 
At its uppermost end remaining outside of the tank the 
spray stick 4 is connected with a suitable pipe or hose 
5, which in turn communicates with a suitable power 
source such as pump 6. 
At a suitable location at its lowermost end the tank 1 

has an outlet 7 connected with a hose 8, which latter leads 
to pump 6. It Will be apparent that in operation the pump 
6 pumps liquid through the hose 5 into the spray stick 
4 and through the latter into tank 1, Whereas the clean 
ing liquid collected at the bottom of tank 1 leaves the 
latter through outlet 7 and flows back to pump 6 via hose 
8. It is thus possible to use the same cleaning liquid 
several times, possibly after regeneration, either in a re 
generating unit built into the structure of pump 6', or in a 
separate regenerator (not shown). 

Turning next to the spray stick, with which the present 
invention is particularly concerned, this spray stick essen~ 
tially comprises an elongated tubular body 10 of suitable 
length, having a top portion 11, with an insert ?ange 12-. 
The top portion 11 may be produced as a separate part and 
then suitably connected with the body 10, which is pre 
ferred for machining purposes and considerations of econ 
omy. 

In the latter instance the ?ange 12 is attached to the 
upper part of tubular member 10 so as to form a continu 
ous interior channel. 
At its upper end the top portion 11 bears a collar 13, 

which collar comes to rest upon the manhole lid 3' when 
ever the spray stick is placed into its operative position 
projecting into the interior of tank 1. At its uppermost 
end the top portion 11 may form an end portion 14 with 
one or several ribs (15); this end portion receives one 
end of hose 5 and the rib portion assures a ?rm grip 
of the resilient hose on the end portion 14-. 
At its lower end the elongated tubular body 10 ends in 

a spray section 16, shown in greater detail in FIGURE 3. 
Again for reasons of easy machining and economic pro 
duction, it will be preferred to produce this spray sec 
tion 16 as apart separate from the elongated tubular body 
10, which, after having been ?nally shaped, as will be 
described presently, it attached to the lowermost end of 
the tubular body by welding, brazing, or similar suitable 
mode of attachment. 

Turning next to the spray section 16 in greater detail, 
the same is shown to comprise an upper spray part 17 
and a lower spray part 13. Once again for reasons of 
economic production and ease of machining, it is con 
sidered preferable to produce sections 17 and 18 vas sep 
arate parts and then mount them on one another so 
as to form a single unit. 7 
The lower spray part is sealed by a detachable plug 19 

held in position by a retainer ring 29‘ with the plug rest 
ing within an inwardly recessed portion 31 and the re 
tainer ring resting in a second inwardly recessed portion 
32 below the portion 31, all in the lower part 18 of the 
spray section 16. 

Referring next to the upper part of the spray section l7,v 
?rst this upper part has a tubular neck portion 21, which 
suitably may have the same diameter as the elongated 
tubular body 10‘. The lower part of this tubular neck 
portion 21 joins a bent shoulder 22, which in turn is con 
tigouous with a next following shoulder 24 bent further 
downwardly relative to shoulder 22. The second or low 
er shoulder 24 is- followed by a straight surfaced ver 
tical wall portion 26. The ?rst shoulder 22 has a plu~ 
rality of nozzles 23 which advantageously can be ar 
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4 
ranged to form a circle, such as shown in FIGURE 4, 
and the second lower shoulder 24- has a plurality of noz 
zles 25 which may also be arranged on a circle, as may 
be gathered from FIGURE 2. 

Preferably, the nozzles may consist of simple borings 
which, however, advantageously slightly taper so as to 
narrow somewhat at the outlet, which will give some 
acceleration to the ejected liquid. It will also be noted ' ' 
that the borings of the nozzles are drilled vertically into 
the respective ~bent shouders, that is, at right angles with 
the surface plane of the respective shoulder portion. 50 
that as a result of the tapered bent portion of the shoul~ 
der portions 22 and 24, this is not only the easiest way 
of drilling holes constituting the nozzle, but it also re 
sults in having the upper nozzles 23 directed at an angle 
relative to the lower nozzles 25 so as to eject liquid at 
various angles out of the spray stick into the tank, a 
The lower part 18 of the spray section starts with a ’ 

straight surfaced vertical wall portion 26a, which in as 
sembly is welded to the straight surfaced vertical wall 
portion 26 so as to form one vertical wall‘ portion 
26—26a, as shown in FIGURE 3. 
The vertical wall pontion 26a ends in an inwardly in 

clined wall portion 27a, which in turn ends in an in- . 
wardly inclined wall portion 28, so that a V-shaped re 
cess is ifOl'l'l'lEClJbY the wall portions 27 and 28. The 
wall portion 28 is provided with preferably two sets of 
borings 29 and 29a arranged in two circles, as shown 
in FIGURE 5, forming an upper ring and a lower ring 
of borings 29 and 29a. These borings storm ejection 
nozzles and, if desired, may have a tapering con?gura 
tion, narrowing towards the outlet so as to give better 
acceleration to the ejection liquid. It will be noted that 
again the borings are drilled in the easiest fashion at right 
angles relative to the surface 28a. As a result the liquid 
will be ejected at a corresponding angle relative to the 
longitudinal axis of the spray stick. Preferably, the sur 
face 28 has a bend, e.g. in its middle, so that the bor 
ings 29 and 2922, respectively, extend at a corresponding 
steep angle relative to one another. 
The nozzles 29 and 29a are preferably arranged in a 

staggered relationship, as will be clearly seen in FIG 
URE 5. 
The portion 28 ends in a vertical wall portion of ‘ 

straight surface 30. It is in the lowermost end of this 
portion 30 that the recess portions 31 and 32 are inwardly 
arranged for receiving plug 19 and retainer ring 20*. 

‘It will be noted that asra ?nal product the preferably 
separately machined parts 11, 10, 17 and 18 form one 
integral unit, the attachment of the various assembly 
parts being effected by preferably welding, soldering or 
brazing, so as to obtain one continuous structure, having 
an interior tubular channel through the entire length of 
the spray stick. ‘ 

The removable plug 19 is inserted before putting the 
stick into operation so as to seal the lower end and en 
a'ble building up the required pressure for ejecting liquid 
pumped into the interior of the tube through the nozzles. 
By removing the retainer ring 20 and subsequently plug ‘ 
19 the spray stick can be easily and effectively cleaned. 
The inclination of the various surfaces 22, 24 and 28 

relative to ‘the longitudinal axis of the spray stick, and , 
consequently inclination of the nozzles, preferably drilled 
at right angles relative to the ‘corresponding surfaces, are 
so chosen that in operation the ejected liquid covers at 
least the ceiling of the tank, the left hand and right hand 
corners between the ceiling and the side walls, as well 
as a sectional portion of these side walls, for example, ~ 
approximately one-third of the side walls, this one-third 
being the uppermost interior surface of the side walls. 
As a consequence, the very critical recesses between the . 
ceiling and the side walls, which are the most di?icult 
ones to clean, are covered by the direct impact of the 
cleaning ?uid. The remaining part of the side walls, the 
bottom, as well as the parts between the bottom and 
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side walls, are then also covered by the gravity ?ow of 
liquid either ?owing down the side walls right between 
the recesses and the side walls and the bottom, or the 
dripping down :from the ceiling to the bottom part of 
the tank. 

This gravity ?ow cleaning is enhanced even if the tank 
is as shown substantially a cylindrical tank, since, in that 
case, the liquid sprayed against the upper part of the 
cylinder will ?ow down, both clockwise and counter 
clockwise, around the interior surface of the cylinder 
so as to cover the entire internal periphery of the cylin 
der; whereas the side walls at either end of the cylinder 
are covered partly by the direct impact of the spray 
liquid and partly by the gravity ?ow of the liquid down 
the side walls. 

According to another embodiment of the invention 
shown in FIGURES 8, 9 and 10,~ the spray section in 
itially consists of one part ‘only instead of two dissarn 
bled parts 17 and 18 forming the spray section v16 of the 
previously described embodiment. 
As will be noted in FIGURES 8, 9 and 10 the spray 

section is again attached to the elongated tubular body 
10 by a tubular neck portion 35. The lower part of this 
tubular neck portion 35 attaches to an inclined surface 
portion 36. The inclined surface portion 36 has bor 
ings therein arranged in a circle and» constituting nozzles 
37. The inclined surface portion 36 ends in a vertical 
wall portion 38 having two rows of circularly disposed 
nozzles, such as upper nozzles 39 and lower nozzles 39a. 
In its lowermost portion the vertical wall 38 is again 
provided with internal recesses 31 and 32 for receiving 
a plug and a retainer ring. 
As will be seen in FIGURE 10 the nozzles 37 are dis 

posed at an angle relative to the longitudinal axis of the 
spray stick, which angle is less than 90 degrees, whereas, 
the lower nozzles 39 and 39a extend at substantially 90 
degrees relative to the longitudinal axis of the spray 
stick, and in addition the spray section advantageously 
has a pair of vertically upwardly directed nozzles. 

Such vertically extending nozzles are shown by way 
of example in FIGURES 9 and 10, wherein there are 
provided two of such nozzles 37a, preferably opposite to 
each other, so that some ejected liquid is directed vertical 
ly upwardly at either side of the spray stick. 

In order to drill these holes into the inclined surface 
36, accurate machining calls ?rst for the preliminary prep 
aration of spot faces 36a, assuring a ?rm grip of the drill 
and an accurate machining of the borings. 

Instead of spot facing, the spray section may have a 
horizontally extending portion (not shown) immediately 
adjacent the vertical portion 35 and extending at right 
angle relative to the latter. The vertical nozzles can then 
be drilled without repairing spot-facing. 
The provision of such vertical nozzles 37a has the great 

advantage of de?nitely eliminating any dead zones on the 
ceiling of the tank, which otherwise might develop im 
mediately around the spray stick. 

In addition, and more important, the provision of but 
two of such vertical nozzles will produce a comparatively 
small ejection of ?uid; this effect can ‘be enhanced by pro 
ducing vertical nozzles 37a with reduced diameter, as 
compared with the other nozzles. It will be noted that 
this arrangement is important when using the spray stick 
in atmospheric tanks, where the danger of having the up 
wardly ejected ?uid escape from the tank must be obviat 
ed. Since only a thin spray or ?ne mist is directed to the 
critical zones of such tanks, a loss of cleaning ?uid is 
avoided. 

Preferably, the embodiment of FIGURES 2-7 is pro 
vided with similar, at least two, such vertical nozzles ex 
tending parallel to the longitudinal axis of the spray stick, 
such as the nozzles 23a drilled into the spot surfaces 22a 
in FIGURE 4. This will have the same advantage as 
mentioned with respect to the second embodiment. 

Again, the vertical nozzles may be drilled into hori 
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6 
zontally extending surface portions (not shown), thereby 
eliminating the need for spot-facing. 

It will further be noted that for the sake of economical 
production all nozzles, possibly with the exception of the 
pair of vertical nozzles, may have the same diameter, 
produced by a standard uniform boring. All nozzles ad 
vantageously have the same length. 

It will be understood that this invention is susceptible 
to modi?cation in order to adapt it to different usages and 
conditions and accordingly, it is desired to comprehend 
such modi?cations within this invention as may fall with 
in the scope of the appended claims. 
What is claimed is: 
1. In a tank cleaning device for cleaning liquid storage 

tanks of all sizes having a manhole lid with an opening 
therein, a ?uid conveying source, a hose connected with 

_ said power source, an elongated tubular member of sub 
stantially the same diameter as said opening in said man 
hole lid adapted for projecting substantially vertically 
downwardly into said tank, the upper end of said tubular 
member being connected with said hose, a spray section 
at the lower end of said tubular member having an upper 
spray portion with a first plurality of nozzles arranged in 
a circle and inclined at a determined steep angle relative 
to the longitudinal axis of said tubular member, a second 
plurality of circularly arranged nozzles at a greater angle 
of inclination than said ?rst nozzles, and a lower spray 
section having a plurality of nozzles arranged in a circle 
and at a still further increased angle of inclination, said 
spray section having a lowermost open end and a de 
tachable sealing means closing said open end so that clean 
ing fluid is pressure ejected from said hose and passing 
through said elongated tubular member through said n'oz 
zles at said various angles of inclination into said tank, 
said nozzles all having about the same diameter and the ’ 
thickness of the wall of said spray section being substan 
tially greater than said diameter. 

2. In a tank cleaning device for cleaning liquid storage 
tanks of all sizes having a manhole lid with an opening 
therein, a ?uid conveying source, a hose connected with 
said ?uid conveying source, an elongated tubular member 
of substantially the same diameter as said opening in 
said manhole lid projecting substantially vertically down 
wardly into said tank, the upper end of said tubular mem 
ber being adapted for connection with said hose and a 
spray section at the lower end of said tubular member 
having a tubular neck portion of the same diameter as 
said elongated tubular member and contiguous therewith, 
an inclined surface portion below said neck portion and 
a straight surface vertical portion below said inclined por 
tion and having a greater diameter than said neck por 
tion, a plurality of circularly arranged nozzles in said in 
clined surface portion extending at a determined steep 
angle relative to the longitudinal axis of said tubular 
member, at least two spot surface portions in said inclined 
surface portion, a nozzle in each of said spot surface por 
tions extending‘ parallel to the longitudinal axis of said 
tubular member, and at least one row of circularly dis 
posed nozzles in said straight surface vertical wall por 
tion extending at an angle of 90 degrees relative to the 
longitudinal axis of said tubular member, all of said noz 
zles being of about the same diameter so that cleaning 
liquid is ejected in determined distribution through said 
various nozzles in a range from zero to 90 degrees at 
either side of said tubular member into said tank. 

3. In a tank cleaning device for cleaning liquid storage 
tanks of all sizes having a manhole lid with an opening 
therein, a ?uid conveying source, a hose connected with 
said ?uid conveying source, an elongated tubular mem 
ber of substantially the same diameter as said opening 
in said manhole lid, the lower portion of said tubular 
member projecting substantially vertically downwardly 
into said tank, the upper portion of said tubular member 
adapted for connection with said hose, a spray section 
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at the lower end of said tubular member having an upper 
spray portion and a lower spray portion, a ?rst plurality 
of nozzles and a’ second plurality of nozzles provided in 
two concentric circles in staggered arrangement in said 
upper spray portion, and a third and a fourth plurality 
of nozzles arranged in two concentric circles in staggered 
arrangement in said lower spray portion, all of said 
pluralities of nozzles having their axes inclined at various 
determined angles not greater than 90° measured between 
said axes and the longitudinal axis of the spray stick 
above the nozzles, and said angles successively increasing 
from one circle to the next following circle of nozzles 
in the downward ‘direction so that cleaning liquid is 
ejected into said tank through said nozzles at various 
angles of inclination relative to the longitudinal axis of 
the said spray stick, and in the form of a cone having its 
vertex at the bottom. 

15' 

4. In a tank cleaning device for cleaning liquid storage ‘ 
tanks of the vacuum type, an elongated tubular member 
having an upper portion for the introduction of cleaning 
liquid thereinto, and a lower portion for the ejection of 
cleaning liquid into said tank, said lower portion com 
prising a spray section with a horizontal portion extend 
ing substantially at right angles relative to said elongated 
tubular member, a pair of nozzles spaced by 180' degrees 
from each other and extending upwardly parallel relative 
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to the longitudinal axis of said tubular member, an 
inclined surface portion adjacent said horizontal portion, 
a plurality of nozzles in said inclined portion extending at 
a determined steep angle relative to the longitudinal axis 
of said tubular member, and a vertical portion adjacent 
said inclined portion with a plurality of nozzles in said 
vertical portion extending at right angles relative to the 
longitudinal axis of said tubular member and arranged 
in two concentric circles in staggered arrangement, all of 
said nozzles having about the same diameter, so that a 
substantial mass of cleaning liquid is ejected through 
said nozzles in said inclined portion and said vertical 
portion, and a substantially smaller portion of cleaning 
liquid is ejected upwardly through said nozzles in said‘ 
horizontal portion, the ‘wall thickness of said spray section 
being substantially greater than the diameter of said 
nozzles. 
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