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[57] ABSTRACT 

A housing has an outlet and can be mounted on a ves 
sel so that the outlet communicates with the inlet 
opening of the vessel. The housing accommodates a 
reel on which a hose is mounted and the hose carries 
one or more hydrodynamic cleaning devices which 
can be lowered into and withdrawn out of the vessel 
by turning of the reel. A valve can close the outlet 
when the cleaning device is not to be used. 

9 Claims, 7 Drawing Figures 
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APPARATUS FOR CLEANING VESSELS HAVING 
AN INLET 

BACKGROUND OF THE INVENTION 

The present invention relates to cleaning devices, 
and more particularly to an apparatus for cleaning of 
vessels having an inlet. Still more speci?cally the inven 
tion relates to an apparatus for the cleaning of vessels 
in the chemical industry, the steel industry, the food in 
dustry and the like. 

In many instances, for instance in the case of auto 
claves, spray towers, mixing and agitating vessels and 
the like, it is necessary to clean the interior of such a 
vessel after a charge of material has been removed 
therefrom, or after an operation conducted therein has 
been completed. Heretofore the known cleaning de 
vices have required rather extensive time periods to 
carry out this cleaning, requiring that during this time 
the vessel be non-productive. 
The cleaning devices known from the prior art for the 

cleaning of such vessels are separate units which are 
transported to the vessel when the latter has been emp 
tied, and are then inserted into the vessel. Subsequently 
they must be withdrawn from the vessel and trans 
ported away. Evidently, this is time consuming, re 
quires additional labor and, in many instances, is 
clumsy in terms of the handling involved. 

It is therefore a general object of the present inven 
tion to overcome the disadvantages of the prior art. 
More particularly it is an object of the invention to 

provide an improved apparatus for cleaning of such 
vessels having an inlet, an apparatus which avoids the 
aforementioned disadvantages. 

Still more particularly it is an object of the present 
invention to provide an apparatus of the type under dis 
cussion which is simple in its operation and most un 
complicated in handling and construction. 

In keeping with these objects, and with others which 
will become apparent hereafter, one feature of the in 
vention resides, in an apparatus for cleaning of vessels 
having an inlet, in a combination which comprises a 
housing having an outlet and being mounted in a vessel 
so that the outlet communicates with the inlet of the 
vessel. At least one cleaning device is provided in the 
housing, and ?rst means mounts the cleaning device for 
movement from the housing and through the outlet into 
the vessel to be cleaned. Second means is provided for 
closing the outlet. 
Thus, the interior of the housing can be completely 

shut off from the vessel when the cleaning device is not 
in use, so that the vessel can be employed in any de 
sired manner, including applications in which it must 
be evacuated or in which it must be subjected to inter 
nal pressure. 
Advantageously, at least one access opening is pro 

vided inwardly of the closure means in the housing of 
the cleaning apparatus, so as to permit access to the 
cleaning device or devices at all times. This makes it 
possible to gain access to the cleaning device while the 
vessel itself is in operation, and to make repairs, inspec 
tions or adjustments on the cleaning device so that any 
necessary maintenance on the cleaning device can be 
carried out while the vessel to be cleaned is in opera 
tion, and not while the vessel is empty. This means that 
any down-time due to maintenance of the cleaning ap 
paratus itself is avoided because the maintenance can 
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2 
be carried out at such times as the cleaning apparatus 
is not required to be used. 
The cleaning device or devices used in the apparatus 

according to the present invention may be of various 
different types known per se in the art. For instance, 
they may be hydrodynamic cleaning devices and may 
be mounted or carried on a hose which in turn can be 
reeled onto and off a reel which is turnably journalled 
in the housing. In this construction it is advantageous 
if the housing comprises one portion in which the reel 
is accommodated and another tubular or conduit 
shaped portion which extends from the ?rst-mentioned 
portion to the inlet of the vessel, or to the vicinity 
thereof, and through which the hose with the cleaning 
device or devices is paid out and reeled in. The tubular 
or conduit-shaped portion is then connected with the 
vessel or with components fast with the vessel. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in 
the appended claims. The invention itself, however, 
both as to its construction and its method of operation, 
together with additional objects and advantages 
thereof, will be best understood from the following de 
scription of speci?c embodiments when read in con 
nection with the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. I is a somewhat diagrammatic side-elevational 
view of an apparatus according to the present inven 
tion; 
FIG. 2 is a view similar to FIG. 1 but seen from the 

left of FIG. 1 looking towards the right, with the heat 
exchanger of the vessel to be cleaned being partially 
broken away; 
FIG. 3 is a section taken on line III-III of FIG. 2; 
FIG. 4 is a section taken on line IV—-IV of FIG. 1; 
FIG. 5 is a view similar to FIG. 1 illustrating a further 

embodiment of the invention; 
FIG. 6 is a view similar to FIG. 5 illustrating another 

embodiment of the invention; and ' 
FIG. 7 is a longitudinal section through a cleaning de 

vice used in FIG. 6. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Discussing now firstly the embodiment illustrated in 
FIGS. 1-4 it will be seen that for purposes of orienta 
tion and better understanding I have illustrated a large 
dimensioned vessel 1 to be cleaned, for instance a ves 
sel as is used for the manufacture of synthetic‘ plastic 
materials in industry. Mounted above the vessel 1 is a. 
heat-exchange 2 whose particular construction and 
operation is of no importance for the invention. The 
upper cover of the heat-exchanger 2 has connected 
with it a cleaning device according to the present in 
vention so that the device is mounted above the heat 
exchanger 2. 
Reference should now be had to FIGS. 3 and 4 where 

details of the cleaning device of FIGS. 1 and 2 are illus 
trated on an enlarged scale. It will be seen that the 
cleaning device has a housing composed of a portion 6 
and a tubular or conduit-like portion 19 which extends 
downwardly from the portion 6. The portion accom 
modates a hose reel 5 which is turnably mounted in the 
housing 6 and may be protected against the in?uence 
of pressure therein. A motor 7 is provided for rotating 
the reel 5. 



3,791,394 
3 

A hose 8 can be reeled onto and off the reel 5 and has 
supplied water to it via a nipple 9 and a nipple 10. The 
nipple 9 receives water from the water supply pipe 11 
which is shown in broken lines in FIG. 1 and which in 
turn receives water from a pump 13 which withdraws 
it out of a reservoir 12. Of course, instead of water an 
other cleaning liquid or cleaning ?uid could be em 
ployed, but water is mentioned here because in most 
instances it will be the cleaning ?uid of choice. A 
known three-way valve 14 is interposed in the conduit 
11 to permit control of the operation, and in one posi 
tion the valve 14 an evacuation of the vessel 1 is possi 
ble as will be discussed later. 
The lower end portion 15 of the hose 8 carries the ac 

tual cleaning unit which in the illustrated embodiment 
operates with high-pressure water. Evidently, several 
such units may be provided and they are well known in 
the art. They have been illustrated here by way of ex 
ample in form of several hydrodynamic cleaning units 
17, 18 of a construction known per se, mounted at the 
lower end of a spreadable support 16 which is carried 
by the end portion 15 of the hose 8. 
The end portion 15, the support 16 and the units 17, 

18 can be retracted so as to be located in the tubular 
housing or casing portion 19 whose cross-sectional 
con?guration may be as desired and which communi 
cates at its upper end with the housing portion 6. 

It has been pointed out before that it has been desir 
able to permit ready access to the units 17, 18 at all 
times at which they are not in actual use. To permit this 
the housing portion 19 is provided at its lower end with 
a transverse conduit portion 20 having lateral tubular 
sockets 21 and 22 whose openings can be closed by re 
movable covers 23, 24. Thus, removal of one or both 
of the covers 23, 24 permits access to the units 17, 18 
via the sockets 21 or 22. 
A socket 25 is provided which is connected via suit 

able ?anges with the housing portion 19 and another 
socket 26 is connected with the upper ?ange 27 of a 
closure device 28, such as a valve. The purpose of the 
valve 28 is, of course, to close the upper opening of the 
heat-exchanger 2 through which the units 17, 18 can be 
lowered into the vessel 1, pressure tightly if and when 
desired. In particular this would be effected when the 
vessel 1 is in operation, that is at a time when the clean 
ing units 17, 18 are not required and are retracted into 
the housing portion 19. A tube 29 is provided in the re 
gion of the heat-exchanger 2 which passes centrally 
through the same and through which the units 17, 18 
can move together with the support 16, into and out of 
the vessel 1. It is advantageous to provide the cleaning 
apparatus in the region of the valve 28 with a working 
platform or catwalk 30 to permit access to the sockets 
21, 22 by personnel required to inspect, repair or oth 
erwise maintain the units 17, 18. Of course, it will be 
noted that the valve 28 is located downwardly of the 
sockets 21 and 22 so that when it is closed, the interior 
of the housing portion 19 where the units 17, 18 are lo 
cated, will be strictly shut off from the heat-exchanger 
2 and the vessel 1. 

In such circumstances where the process to be car 
ried out in the vessel 1 requires that the latter be evacu 
ated before a new charge can be admitted into it, it is 
advantageous to incorporate in the arrangement a 
water pressure injector 31 as shown in FIG. 1. When it 
is desired to evacuate the vessel 1 it is then merely nec 
essary to operate the three-way valve 14 to place it into 
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4 
the position 14a for evacuating purposes. In this case 
the water which is supplied under pressure by the pump 
13 passes via the three-way valve 14 to the injector 31, 
flows through the same and ?ows via the gravity pipe 
32 back into the reservoir 12, withdrawing air from the 
vessel 1 via the nipple 33 in so doing. The operation of 
such injectors 31 is well-known per se. 
Coming to the embodiment in FIG. 5 it will be seen 

that this differs from that of FIGS. 1-4 in that the heat 
exchanger is designated with reference numeral 2a and 
is located laterally adjacent the vessel 1, rather than on 
top of it. The apparatus 3 according to the present in 
vention is ?anged to the connecting element 34 
through which the cleaning unit is inserted into the ves 
sel 1 when the valve or other closure device 28 is 
opened. In other respects the embodiment of FIG. 5 
does not differ from that of FIGS. 1-4 and will there 
fore be readily understood without further discussion. 

The embodiment in FIGS. 6 and 7 again has a vessel 
1 which, however, has three cleaning apparatuses 30 
associated with it. These differ from-the apparatus 3 in 
sofar as the insertion and removal of the cleaning unit 
17a is effected by means of a hydraulically driven cylin 
der and piston unit 35 which is connected via flange 36 
with the upper socket 25 of the tubular conduit portion 
20. 
The unit 35 has a stationary cylinder 37 an upper end 

of which is provided with an end cap 38 to which water 
under pressure is supplied via a nipple 39 by a conduit 
40 in which it is moved by a pump. A tube 41 is 
mounted in the end cap 38 and conducts the water 
under pressure into a hollow piston rod 42 from which 
it moves into the cleaning unit 17a which again may be 
a hydrodynamic unit of a construction known per se 
and is provided with ejection nozzles 43, 44 through 
the water is ejected under high pressure. The piston rod 
42 is connected with the piston 45 which is reciproca 
bly mounted in the cylinder 37. 
A control chamber 46 is provided as shown in FIG. 

7, and when this control chamber 46 is open so that 
water can move out of it, the unit 17a moves into the 
vessel 1 due to a force which develops and acts con 
stantly in downward direction (in FIG. 7) as a result of 
the continuous supply of water under pressure into the 
unit 17a. It will be noted that the chamber 46 has an 
outlet 47 which is in communication with the branch 
conduit 48 of the pipe 40, in which branch conduit 48 
there is mounted a three-way valve 49 which, when it 
is in the position a permits movement of the device 170 
into the vessel whereas, when it is in the position b it 
permits retraction of the device 170 out of the vessel 
and into the cleaning apparatus. When the three-way 
valve is in the position 17 water under pressure is admit 
ted via the three-way valve 49 into the chamber 46, and 
this causes on the piston 45 a force acting contrary to 
the downwardly acting force, lifting the piston to the 
upper end position shown in FIG. 7 and thus resulting 
in retraction of the unit 17a. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also ?nd 
a useful application in other types of constructions dif 
fering from the types described above. 
While the invention has been illustrated and de 

scribed as embodied in an apparatus for cleaning ves 
sels having an inlet, it is not intended to be limited to 
the details shown, since various modi?cations and 
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structural changes may be made without departing in 
any way from the spirit of the present invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for vari~ 5 
ous applications without omitting features that, from 
the standpoint of prior art, fairly constitute essential 
characteristics of the generic or speci?c aspects of this 
invention and, therefore, such adaptations should and 
are intended to be comprehended within the meaning 
and range of equivalence of the following claims. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims: 
1. In an apparatus for cleaning vessels having an inlet, 

a combination comprising a housing having an outlet 15 
and being mountable on a vessel so that the outlet com 
municates with the inlet of the vessel; 

at least one cleaning device in said housing; 
?rst means mounting said cleaning device for move 
ment from said housing and through said outlet 20 
into the vessel to be cleaned; 

and second means for closing said outlet. 
2. A combinationas de?ned in claim 1; 
and further comprising at least one access opening in 

said housing inwardly of said second means, and a 
removable cover for said access opening. 

3. A combination as de?ned in claim 1; 
and further comprising a tubular portion extending 
through said housing communicating with the in 
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openings, and removable covers for said access 
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6 
openings. 

4. A combination as de?nedlin claim 1, 
said ?rst means comprising a reel turnably mounted 

in said housing, and a hose mounted on said reel for 
take-up and pay-o?‘; 
and wherein said cleaning device is mounted on 

said hose. 
5. A combination as de?ned in claim 4, 
said housing including a ?rst housing portion accom 
modating said reel, and a tubular second housing 
portion extending from said ?rst housing portion 
and having remote from the same said outlet. 

6. A combination as de?ned in claim 5, wherein the 
vessel includes a heat-exchanger located above it; 

said housing being arranged above the heat 
exchanger and including a tubular extension for 
said tubular housing portion, extending the same 
past the heat-exchanger to the inlet of the vessel. 

7. A combination as de?ned in claim 4, wherein said 
cleaning device is a hydro-dynamic cleaning device. 

8. combination as defined in claim 1, said cleaning 
device being a hydro-dynamic cleaning device; 
and wherein said ?rst means comprises a hydraulic 
cylinder-and-piston unit for effecting movement of 
said cleaning device into and out of the vessel. 

9. A combination as de?ned in'claim l; 
and furthercomprising a work platform on said hous 

ing in the region of said'second means. 
* ‘* * >|< ‘ * 


