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Application December 31, 1948, Serial No. 68,492 
1 Claim. 

This invention relates to a novel method and 
apparatus for cleaning the exterior Surfaces of a 
plurality of tubes arranged in the form of tube 
bundles. 
Groups of tubes arranged as bundles are fre 

quently used in chemical manufacturing proc 
esses. For example, heat exchangers are fre 
quently made up of many tubes conveniently po 
sitioned in the form of bundles. Again, reaction 
zones are frequently made up of tube bundles so 
that catalysts, or liquid reactants may circulate 
within the tubes and so that cooling, or heating 
media, may be circulated on the outside of the 
tubes. In all the applications of tube bundles it 
is desirable to maintain the exterior Surface of 
the tubes as free of deposits and Scales aS p0S 
sible. This is true for the reason that tube 
bundles are used to secure heat exchange through 
the tubes so that it is important to maintain the 
surfaces of the tubes as clean as possible in Order 
to realize the optimum heat transfer coefficientS. 
In accordance with this invention, therefore, in 
proved means are disclosed for periodically clean 
ing the exterior surfaces of tube bundles of the 
character indicated. 
As indicated, it is important in maintaining 

tube bundles in the best operating condition, to 
periodically clean these bundles to free them of 
incrustations, or deposits. These deposits may 
vary widely in character dependent upon the par 
ticular fluid which is circulated around the tubes. 
For example, in a heat exchanger employing cool 
ing water on the exterior side of the tubes, the 
deposits encountered may be due to foreign ma 
terial carried in the water, or may be due to the 
deposition of salts from the water, crystallized 
out on the tubes as the result of the contact of 
the Water With the hot surfaces of the tubes. 
Again, if an oil is circulated around the outer 
part of a tube bundle, deposits of carbonaceous 
material may form on the tubes, or resin-like ma 
terials may be precipitated on the tubes. In any 
case the problem of cleaning deposits from tube 
bundles is best attacked by using mechanical 
means to scrub the deposits from the tubes. This 
is true for the reason that the deposits ordinarily 
encountered in any given application vary suffi 
ciently in chemical characteristics as to resist 
ready removal by any given solvent or groups of 
Solvents. Consequently, it has heretofore been 
the practice to manually brush, or rub deposits 
from the tubes of a tube bundle With or Without 
the use of auxiliary Solvents or fluids such as 
Water, or steam. The present methods for clean 
ing tube bundles are particularly characterized by 
rather slow, tedious manual operations. 
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In accordance With this invention, it has been 
discovered that the deposits commonly en 
Countered on tube bundles may successfully be re 
moved by causing a high pressure jet of fluid to 
impinge on the tubes from all angles. Thus, for 
example, it has been discovered that a jet of Water 
obtained by forcing the water through relatively 
Small perforations under high pressures (of the 
order of 500 to 2000 lbs., per square inch) will 
serve to substantially scrub, or remove deposits 
from tube bundles. This method of cleaning a 
tube bundle is particularly facilitated by the ap 
paratus herein disclosed which makes it possible 
to utilize a comparatively Small number of jets 
to effectively clean the surfaces of large tube 
bundles. The apparatus of this invention is pro 
Vided with means to support the tube bundle and 
cleaning jets so as to permit a combination of ro 
tational, transverse, and longitudinal movement 
of the tube bundles relative to the jets employed. 
The apparatus is also characterized by employing 
supporting and moving means of such a character 
as to permit ready adaptation to tube bundles 
varying widely in size. By these provisions it is 
possible to employ the same type of cleaning ap 
paratus to clean the exterior surfaces of tube 
bundles of any size commonly used and at the 
same time to permit this operation using a Small 
number of cleaning jets. It is further possible to 
carry out the necessary cleaning operations in a 
minimum of time and in a relatively simple and 
expeditious manner. 
The nature of this invention will be fully un 

derstandable from a perusal of the following de 
scription as related to the accompanying draw 
ings wherein one embodiment of the apparatus of 
this invention is disclosed. In the drawings: 

Figure I shows a side elevational view, partly in 
section, of an entire apparatus embodying the 
principles of this invention and; 
Figure II illustrates a left side view of Figure 

I, showing the placement of the tube bundle be 
low the cleaning jets. In these drawings the tube 
bundle is illustrated as a large number of tubes 
fixed to headers or end plates , which are Sup 
ported in turn by the carriage provided in a C 
cordance with this invention. 

Referring to the drawings, it will be noted that 
the cleaning apparatus disclosed utilizes a plu 
rality of jets indicated by the numerals . These 
jets are conveniently positioned above the tube 
bundle and are preferably positioned to face 
downwardly so as to provide a jet of fluid imping 
ing on the upper part of the tube bundle. The 
jets used may be supplied with suitable fluid 
through lines 2, supplied from manifold 3, which 
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if desired may be positioned below the ground 
as shown. A plurality of jets are employed which 
may vary in number as desired. In the embodi 
ment of the invention illustrated in the draw 
ings, it will be noted that 15 jets are employed 
supplied, by three fluid lines 2, from a common 
manifold 3. It is apparent that if desired fewer 
jets than this number may be employed, or ai 
ternatively that a greater number of jets may be 
used. It is desirable to enclose the Space adjacent 
the jets with an enclosure such as the sheet metal 
enclosure A, illustrated in the drawing, to enclose 
the spattering fluid resulting from the fluid jet 
impinging on the tube bundle. 
Immediately below the jets, positioned as in 

dicated, is a suitable roadway to permit rolling 
the tube bundle below the jets on wheels arranged 
to support the tube bundle. In the drawing the 
roadway is illustrated as comprising a conven 
tional set of steel rails 5 which may conveniently 
be of standard gauge adapted to accorninodate 
Standard railroad wheels 6. Supporting mein 
bers 7, which are arranged parallel to the rails 5 
are borne by the axles of the wheels. It is satis- . 
factory to employ two supporting members 1 
which may consist of standard tubular or pipe 
members. The actual Supports 9 for the tube 
bundle are positioned on the pipe members 
which may be set at a desired place on the pipe 
members by means of the “U” bolts 8. Two tube 
bundle Supports 9 are provided which are spaced 
by the adjustment of the 'U' bolts on the Sup 
porting means T. So as to accommodate a tube 
bundle of a particular length. The tube bundle 
supports 9 consist of lateral beams extending 
across the supporting means l and provided with 
axles on which the wheels to may rotate. Each 
support 9 is provided with two wheels 0 which 
may be flanged as indicated so as to firmly hold 
the tube bundle in place. 
ment, the tube bundle is Caused to rest on the 
wheels 0 at four points, firmly positioning the 
tube bundle but permitting the rotational move 
ment of the tube bundle on rotation of the wheels 
f0. The wheels 0 may be rotated by any desired 
means, which for purposes of illustration, have 
been assumed to be hand wheel 2 and chain 
drive f3, acting on sprockets f4 fixed to the axles 
of the wheels 0. Consequently, by rotation of 
hand wheel 2 the chain drive 3 causes rotation 
of the wheels fo So as to rotate the entire tube 
bundle. The apparatus illustrated may be further 
refined, if desired, by employing suitable means 
to move the tube bundle supports 9 transversely 
to the tracks 5. However, this is not an essential 
requirement of the apparatus. 
As described, theirefore, the apparatus of this 

invention consists of a plurality of jets positioned 
above and directed vertically downwards to 
Wards a tube bundle Supported on a suitable car 
riage so as to permit longitudinal and rotational 
movement of the tube bundle below the jets. In 
operating the apparatus described the first step 
is to adjust the displacement of the tube bundle 
SupportS 9 So as to position the wheels it at a 
Suitable distance to support the tube bundle. 
The supports 9 are held in the set position by 
tightening the 'U' bolts 8. One end of the tube 
bundle is then rolled beneath the jets 3 along the 
roadbed of rails provided and a high pressure jet 

By this arrange 
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4. 
of fluids is released to impinge on the tube bun 
dle. Hand wheel 2 is then operated to Continu 
ously rotate the tube bundle beneath the jets 
while the tube bundle is moved progressively fur 
ther below the jets. By virtue of the rotational 
and longitudinal movement of the tube bundle 
the jets are caused to impinge on the tube bun 
die at a continuously varying angle and at a con 
tinuously varying point along the length of the 
tube bundle. It is thus possible to cause the jets 
of fluid to effectively impinge on all sides of each 
of the tubes of the bundle. In the case of tube 
bundles having an arrangement such that no 
clear path, through the bundles, is provided for 
the liquids this same effect occurs although in 
this case the liquid reaching the tube bundles 
necessarily impinges several times from the tubes 
closer to the jets. 
In employing the apparatus described it has 

been found necessary that the fluids Supplied 
through the jets be driven at a sufficiently high 
pressure so as to create a very high powered jet. 
It has been found essential to Secure Suitable 
cleaning results to employ pressures in excess of 
500 lbs., per square inch. The particular nature 
of the jets is not critical but these jets are Con 
veniently composed of Orifices that are about 4 
to 4 inch in diameter. It is contemplated that 
any suitable fiuid may be used as a cleaning 
agent. For most purposes Water is entirely Suit 
able for cleaning deposits from the tubeS. If de 
sired, for particular applications other liquids or 
gases, such as steam or a Suitable Solvent may be 
used. 
What is claimed is: 
Apparatus for cleaning tube bundles compris 

ing a pair of rails, a carriage mounted on Wheels 
adapted to roll on said pair of rails, a pair of ro 
tatable Supporting members adapted to Support 
tube bundles adjustably positioned at either end 
of said carriage whereby the displacement be 
tween said pair of members may be adjusted to 
Support tube bundles of different lengths, a hand 
wheel coupled to at least one of said rotatable 
members adapted to cause rotation of said ro 
tatable member, and a plurality of jets main 
tained in a fixed position above said rails, at least 
a portion of said jets being disposed in a line 
transverse to the said rails. 
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