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My invention relates to systems for clean 

ing tubular heat exchangers, and particular 
ly to systems for continuously cleaning the 
tubular members of this class of equipment. 

Tubular heat exchangers such, for exam 
ple, as those employed in power plants, are 
often subjected to conditions of service which 
are unfavorable to obtain good efficiency 
of operation; and, consequently, the condi 
tions under which a heat exchanger is to be 
expected to render satisfactory Service, and 
also the intended manner of operating the 
plant, the frequency with which units may be 
taken out of service for repairs, and the like, 
are some of the circumstances of which cog 
nizance must be taken in installations of this 
class of equipment. - 

For example, conditions may be such that 
circulating media for the various heat ex 
changers must be supplied from water con 
taining city refuse, débris, or other foreign 
matter which will accumulate more or less 
gradually, depending upon the particular 
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conditions, in the form of a deposit in the 
tubes of a heat exchanger, and, thus, serve 
to retard circulation and to interfere with 
the transfer of heat through the walls of the 
tubes. 
Such conditions may be overcome, either by 

frequent cleaning of the tubes, or by install 
ing units of such large capacity that they will. 
be able to perform the required service even 
after a considerable amount of foreign mat 
ter has accumulated in their tubes, thus ob 
viating the necessity for frequent cleaning. 
The latter procedure is undesirable for the 
reason that the larger units cost more, and 
also for the reason that these larger units re 
quire more space, which may be at a premium. 
Furthermore, more power is required to cir 
culate fluid through tubes, incrusted with 
foreign matter, than through clean tubes. 
An object of my invention, therefore, is to 

so improve the art of operating tubular heat 

exchangers that the accumulation of foreign 
matter in the tubes may be avoided. 
Another object is to provide a simple and 

efficient means for cleaning tubes, and for 
constantly maintaining the tubes of tubular 
heat exchangers in a clean condition. 
Other and further objects will appear as 

the description proceeds. - 
- Apparatus embodying the features of my 
invention is shown in the accompanying 
drawings, in which: - 

Fig. 1 is a view partly in elevation and 
partly in Section of a surface condenser 
equipped with apparatus embodying my in- go 
vention. . . . s 

Fig. 2 is an elevation of a modified form of 
Separating means. 
According to my invention, small hard ob 

jects, such as balls, or the like are continually 
passed through the tubes of a heat, exchanger 
and, in this way, the accumulation of any 
appreciable amount of foreign matter in the 
tubes is effectively prevented. Means are 
provided for delivering the hard objects to 
the tubes through the circulating media, for 
collecting the hard objects after they have 

65 

70 

issued from the tubes, and for again intro 
ducing these same objects into the tubes. 
A large class of tubular heat exchangers 

take the form of surface condensers; and, in 
the drawing, I show a surface condenser, in 
dicated generally at 10, equipped with ap 
paratus embodying my invention. The sur 
face condenser is of the usual form and com 
prises a shell 11, having a steam inlet 12, a 
hotwell 13, and a nest of tubes 14. 

Suitable water box connections, such as at 
15 and 16, are also provided. A circulating 
pump 17, having an inlet 18 and a discharge 
chamber 19 is connected to the intake conduit 
21 for the water box 15. - - - - - 
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: Means are provided in the discharge con 
duit between the Water box connection and 
conduit 22 for decreasing the velocity of 
flow through a certain region or Zone, such 
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as that provided by the chamber 23. This 
chamber 23 is merely an enlarged section of 
any suitable shape and may include a suitable 
screen 24. 

Preferably, this screen is disposed at an 
angle so as to serve also as a directing means 
for objects of such size that they may not pass 
through the openings in the screen. At soline 
suitable point in the walls of chamber 23, is 
an outiet connection 26, and the main dis 
charge outlet connection, for the chamber 23, 
is provided at 27. 

Fieans are provided for affording cornmun 
between the region, or Zone defined 

By the chamber 23 and the intake conduit. in 
the form showin, such means includes the con 
nections 28 and 29 of the 'etary pump, indi 

Suitable waives hay 
be interposed between the inlet and discharg 
connections 28 and 29, respectively, of the 
pump 31, and the intake conduit 21 and the 
chamber 23, as for exailple, valves 32 and 
33, which are provided ei'ely for the ur 
pose of facilitating the removal of the pump, 
should this be desired. 

Valves 34 and 36 may also be disposed in 
the discharge conduit upon opposite sides of 
the chamber 23 for the purpose of facilitating 
the removal of this chamber, and for other 
reasons which will appear later. 

in the operation of the arra: genheit shown 
in Fig. 1, circulating media, such as cooling 
water, is supplied to the pump 17, throtigh 
the intake i8, and is translated through the 
intake conduit into the water box. 15, through 
the tubes 14, from whence it issues into the 
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water box 16, and is discharged through the 
conduit, 22. 
Small hard objects, such as balls 37, of a 

size which will permit them to pass through 
the tubes, but not through the openings in 
screen 24 in chamber 23, are introduced into 
the circulating system, and are forced 
through the tubes 14 by the pressure of the 
circulating fluid. 
On issuing from the tubes, the hard objects 

37 are caught by the screen 24, and due to 
the fact that this screen is disposed at an 
angle, these objects are directed to the con 
nection 26, from whence they are removed, 
due to the operation of pump 31, which serves 
to establish a flow froin chamber 23, to the 
intake conduit 21. 
The hard objects pass through the pump 31, 

and are introduced, or injected into circulat 
ing media in conduit 21, and are, therefore, 
returned to the water box 15, and again pass 
through the tubes in the manner just de 
scribed. This operation may either be con 
{inuous, or it may be continued for such pe 
riods of time as the conditions may require. 
In Fig. 2, show a modified form of means 

for separating the hard objects 37 from fluid 
discharged from the condenser. This sepa 
rating means is in the form of a centrifugal 
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separator, indicated generally at 41, and pro 
vided with an inlet 42, which is adapted to be 
connected to the discharge Water box 16. 
This separator is also provided with a cen 
trally disposed outlet 43, which is adapted to 
be connected to the conduit 22. 
The respective inlet and discharge connec 

tions are so disposed, with respect to the cy 
lindrical chamber 44 of the separating means, 
that fluid entering the inlet 42, is given a 
whirling action before it is discharged 
through the outlet 43. Disposed about the 
Wall of the circular chamber 44, at any suit 
able point, is an outlet connection 46 of a 
somewhat Smaller diameter than that of the 
conduit 22. 

By means of an elbow, or the like 47, the 
connection 46 is adapted to be connected with 
the intake conduit 21, through the valves 32 
and 33, and the pumping means 31. The hard 
objects, on entering the inlet 42 of this sepa 
rating means, being heavier than the circulat 
ing medium, travel around the walls of cham 
ber 44 and drop through connection 46, while 
the remainder of the circulating fluid passes 
out through discharge connection 43. 

in the forms of my invention shown in both 
Figs. 1 and 2, the pumping means 31 is pref 
erably operated in synchronism, with the 
Imain circulating pump 17, so as to permit the 
streams of fluid to be combined with the mini 
mum of shock. 

in other respects, the operation of my in 
vention with the separating means 41 is the 
same as that described in connection with the 
arrangement shown in Fig. 1. 
While I have shown a suitable fluid trans 

lating means such as a rotary pump 31 dis 
posed in the connection between the intake 
and discharge conduits, it will be obvious that 
this pumping means may be omitted and that 
by carefully adjusting valve 36 in a dis 
charge conduit, a suitable throttling action 
may be produced which will establish a flow 
from the chamber 23 to the intake conduit 21. 
While I have shown my invention in but 

two forms, it will be obvious to those skilled 
in the art that it is not so limited, but is sus 
ceptible of various other changes and modifi 
cations without departing from the spirit 
thereof, and desire, therefore, that only such 
limitations shall be placed thereupon as are 
imposed by the prior art or as are specifically 
Set forthin the appended claims. 
What claim is:- 
1. The combination with a tubular heat ex 

changer having a plurality of heat transfer 
tubes, of a system for circulating liquid media 
through the tubes, means for introducing 
hard objects into the liquid media circulating 
through the tubes for cleansing the latter, a 
screen for collecting the hard objects and 
means for passing all the liquid media leav 
ing the system through said screen. 

2. The combination with a tubular heat ex 
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changer and a circulating fluid intake and a 
circulating fluid discharge conduit therefor, 
of means for circulating fluid containing hard 
objects through the heat exchanger from the 
intake to the discharge conduit, means for 
collecting the hard objects in a zone in the 
discharge conduit, means providing a pas 
sage between the collecting Zone and the in 
take conduit, and means for directing the 
hard objects into said passage. - 

3. The combination with a tubular heat ex 
changer and a circulating fluid intake and a 
circulating fluid discharge conduit therefor, 
of means for circulating fluid containing hard 
objects through the heat exchanger from the 
intake to the discharge conduit, means for 
collecting the hard objects in a zone in the 
discharge conduit, means providing a pas 
sage between the collecting Zone and the in 
take conduit, means for directing the hard 
objects into said passage, and fluid translat 
ing means for causing fluid to flow through 
said passage from the collecting Zone to the 
intake conduit. . 

4. The combination with a tubular heat ex 
changer and a circulating fluid intake and a 
circulating fluid discharge conduit therefor, 
of means for circulating fluid containing hard 
objects through the heat exchanger from the 
intake conduit to the discharge conduit, 
means for collecting the hard objects in a Zone 
in the discharge conduit, said collecting 
means being so formed as to decrease the 
velocity of flow of the circulating fluid in 
the collecting Zone, means providing a pas 
sage between the collecting Zone and the in 
take conduit, and means for directing the 
hard objects from the collecting Zone to said 
passage. 

5. The combination with a tubular heat ex 
changer and a circulating fluid intake and 
a circulating fluid discharge conduit therefor, 
of means for circulating fluid containing 
hard objects through the heat exchanger from 
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the intake conduit to the discharge conduit, 
means for collecting the hard objects in a Zone 
in the discharge conduit, said collecting 
means being so formed as to decrease the ve 
locity of flow of the fluid in the collecting 
zone, means providing a passage between 
the collecting Zone and the intake conduit, 

viding an open-circuit passage for circulating 
Water, of means for introducing tube-clean 
ing objects into the entering stream of the in 
let conduit, said outlet conduit having a por. 
tion of enlarged cross section provided with 70 
an outlet for the tube-cleaning objects, and a 
Screen extending across the enlarged portion 
and inclined toward the object outlet. 
In testimony whereof, I have hereunto sub 

scribed my name this 18th day of March, 1927. 75 
HENRY F. SCHMIDT. 

80 

85 

90 

100 

05 

0. 

5 

and means for causing fluid to flow through 
said passage from the collecting Zone to the 
intake conduit. - 

6. The combination with a tubular heat ex 20 changer having inlet and outlet conduits pro 
viding an open-circuit passage for circulat 
ing water, of means for introducing tube 
cleaning objects into the entering stream of 
the inlet conduit and a screen extending 
across the outlet conduit for separating such 
objects from the entire leaving stream of the 
outlet conduit. 

7. The combination with a tubular heat ex 
changer having inlet and outlet conduits pro 30 


