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METHOD FoR CLEANING waTER HEATERs 
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2 claims. (Cl 141-1) 

This application is a continuation as to com 
mon subject matter of my co-pending application 
Serial No. 747,537, fled October 9, 1934. 
My invention relates to a method for removing 

the incrustation from the interior of water heat 
ers. More specifically, it relates to such a method 
when applied to the type of heater known as sub 
merged heaters. 
One of the objects of my invention is to shorten 

the time and lessen the cost of removing this in 
crustation. 

O 

A further object of my invention is to provide. 
an improved method which will be more effica 
cious than those heretofore used. 

5 
an improved method which will avoid the use 
of acids which not only attack the metal parts of 

- the heater into which it is introduced but also 
Constitute a menace to health in Case the water 

2 from the heater should be used for drinking pur 
poses. 
A further object of my invention is to provide 

a method involving the use of the sudden appli 
Cation and release of hydrostatic pressure in the 

25 tubular heater which will tend to cause the in crustation-loosening liquid to impregnate the 
scale and which will further cause a physical dis 
tortion of the thin tubes of the heater, causing a 
sort of peristaltic action tending to loosen the 

30 scale from the tubes. 
Further objects and advantages of the inven 

tion will appear from the description and claims.' 
Up to the present time, two methods have been 

in use for removing the incrustation from sub 
35 merged water heaters. The first method involved 

the removal of the entire heater from the boiler 
and the burning out of the incrustation-on the 
interior of the tubes by means of a torch. This 
was a slow, tedious and expensive process and 

40 not efficacious in removing all of the incrustation. 
- Another method involved the filling of the 
heater with a solvent (often containing acid) in 
tended to dissolve the incrustation, allowing the 
solvent to remain in the heater until it slowly 

is dissolved the incrustation, the solvent being al 
lowed to seep through the heater by gravity. As 
the tubes of the heater are sometimes almost com pletely clogged, this process, also was slow and 
expensive, frequently taking as long as forty 

50 eight hours to complete the work. During all 
this time, the tenants or other users of the water 
heaters would have to be without time use of hot 
water. Furthermore, this method was not effica 
cious in removing all of the incrustation. Fur 

55 thermore, if acid were used in the solvent, it 

A further object of my invention is to provide 

k 
would constitute a menace to health in case wa 
ter from the heater should be used for drinking 
purposes. 
By means of my improved method and appa 

ratus, I am enabled to cut the time required for 
cleaning the heaters to a small fraction of that 
ordinarily required. I am also enabled in general 
to avoid the use of acid in the incrustation 
loosening liquid. This is accomplished by the 
method and apparatus hereinafter set forth in 
detail. s 

In the drawings in which Iny invention is illus 
trated, O w 

Figure 1 is a perspective view showing my ima 
proved apparatus; 1 

Fig. 2 is a somewhat diagrammatic view show 
ing my improved apparatus connected up for 
cleaning a water heater; and 

Fig. 3 is an axial Section of one of the tubes of 
the water heater on a larger scale than is shown 
in Fig. 2, showing in a general way the nature of 
the incrustation. 
My improved method is disclosed in connec 

tion with a hot water heater of the submerged 
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type, including a front header 2 having a parti 
tion dividing it into upper and lower compart 25 
ments, a rearheader 3, and heating tubes 4 con 
necting the headers, the front header having a 
lower inlet 5'opening into its lower compartment 
for the entry of the water to be heated and an 
upper opening 6 from the upper compartment 
for the outlet of the heated water and having 
tubes 4 of relatively thin copper leading from the 
lower compartment of the front header 2 through 
the lower heater tubes to the lower half of the 
rear header 3, thence from the upper half of the 
rear header 3 forwardly to the upper compart 
ment of the front header 2, and thence to the 
upper outlet opening 6. The copper tubes 4 used 

30 

35 

in this heater vary in size from a diameter of 
around 6' in certain types of heater to a di 
ameter of 3' in larger heaters. The thickness of 
the walls of the copper tubes also varies in the 
different types and sizes-perhaps from a thick 
ness of .02' on the Smaller tubes to .064’ on 
the 3' tubes. . . 

In a general way, the method I employ for re 
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moving the incrustation in these heaters com 
prises the disconnection of the heater. from the 
water supply and discharge line, the screwing on 
of a quick-opening and closing valve 7 on the 
lower opening 5, which is the inlet opening when 
the heater is in use, and coupling on to the upper 
opening, which is the discharge opening when 
the heater is in operation, of apparatus by means 
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2 
of which an incrustation-loosening liquid may be 
Supplied to the tubes of the heater and by means 
of which aforesaid connections pressure may be 
Suddenly applied and released with respect to 
the incrustation-loosening liquid filling the tubes 
Of the heater. 

In Carrying out this method, after the heater 
has been disconnected from the line and al 

lowed to drain and the quick opening and closing 
valve and the liquid supply connections have 
been made, the valve on the lower opening is Set 
to a slightly open position and the incrustation 
loosening liquid, which is preferably alkaline or 
at least non-acid, is supplied to the heater 
through the upper opening 6 and fills the tubes 
in the heater, the air which was in the heater 
tubes escaping through the slightly open lower 
valve. When the liquid begins to flow from this 
lower valve, indicating that the heater tubes are 
full of liquid, the valve is completely closed and 
a Substantial hydrostatic pressure is suddenly 
applied by apparatus, which will be described 
more in detail hereinafter, to the incrustation 
loosening liquid in the tubes, causing a sudden 
distortion and peristaltic action of the thin cop 
per tubes 4, tending to loosen the incrustation 
from the tubes by physical action and also caus 
ing the incrustation-loosening liquid to pene 
trate and impregnate the scaly incrustation, en 
abling it to act in and throughout the mass of the 
incrustation and causing it to force its way in be 
tween the inner surface of the copper tubes and 
the adjacent incrusted Scale. The pressure used 
may vary within rather wide limits. In practice, 
I have found that a pressure up to 100 or even 150 
pounds per square inch is advantageous, although 
reasonably good results are obtained with much 
lower pressure, Such as 30 pounds per Square inch, 
or even 15 pounds per square inch. The pressures 
herein referred to are gauge pressures, i.e. super 
atmospheric. 

After the pressure is suddenly applied, it is 
maintained for a substantial period, during which 
the incrustation liquid penetrates still further 
into the mass of the incrustation and in between 
the incrusted Scale and the inner surface of the 
tubes. The duration of this holding period may 
also vary over a considerable range. In prac 
tice, I have found that desirable results are ob 
tained by using a holding period of around 30 sec 
onds although it may sometimes be desirable to 
increase this holding period considerably. The 
length of time which the incrustation-loosening 
material is allowed to remain in the heater de 
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pends to a large extent upon the amount of in 
Crustation on the inside of the heater. tubes, 
which may be determined by running tempera 
ture tests on the incoming and outgoing water 
Supply prior to the cleaning of the heater. 
After the incrustation-loosening liquid has 

been held in the heater under pressure for the 
desired length of time, it is suddenly released 
and discharged by quickly opening the valve , 
the high pressure to which the liquid in the tubes 
is subjected causing the liquid to be quickly eject 
ed, carrying with it the loosened material which 
was incrusted on the walls of the tubes. After 
the incrustation-loosening liquid has all been 
ejected from the heater, the apparatus for sup 
plying the incrustation-loosening liquid may be 
uncoupled from the upper opening and the heat 
er may be flushed out from the usual water sup 
ply main, this flushing out preferably being in a 
direction the reverse of that in which the in 
crustation-loosening liquid is made to flow 

2,089,81? 
through the heater. This back-wash or flushing 
may be kept up as long as it is producing a useful 
result in removing incrustation. I have found 
that in general this back-wash or flushing period 
may be about fifteen minutes, although this may 
vary within wide limits. . . 
After the back-wash or flushing operation has 

been completed, it may sometimes be desirable to 
repeat the first operation of again filling the hot 
water heater with the incrustation-loosening liq 
uid, subjecting it to quickly-applied high pres 
Sure and quickly releasing it to force out any re 
maining incrustation. 
As indicated above, in general I prefer to use 

an incrustation-loosening liquid which is of an 
alkaline or non-acid character. This liquid may 
contain various substances, the nature of these 
substances depending upon the nature of the in 
crustation on a particular job. Under various 
conditions I have found that liquids containing 
one or more of the following substances may be 
useful: 

(1)-Sodium aluminate; 
. (2)-Trisodium phosphate; 
(3)-Magnesium Sulphate; 
(4)-Sodium hydroxide; 
(5)-Ferrous hydroxide 

I will now describe one form of apparatus 
which I find satisfactory in carrying out my im 
proved method. This apparatus comprises a 
liquid tank 8, a compressed air tank 9, a pipe con 
nection O between the tanks having a valve 
for controlling the communication, an air com 
pressor 2 for supplying compressed air to the 
tank 9, and a conduit 3 leading from the liquid 
tank to the pipe fitting which makes connection 
with the upper end of the front header. Suitable 
valves 4 and 5 may be provided in the con 
duit 3 between the liquid tank 8 and the header 
2 for cutting off and opening communication 
when desired, in making the connections and dis 
connections With the header, and in carrying out 
the cleaning operation. If desired, a valve-con 
trolled vent 6 may be provided in the con 
duit to enable the release of gases generated in 
the cleaning operation. The liquid tank 8 is pro 
vided with a filling funnel it having a communi 
cation with the liquid tank controlled by a valve 
8. A motor 9 may be provided for driving the 

air compressor f2. The motor 9, compressor 2 
and two tanks 8 and 9 may be mounted on a 
suitable rectangular frame 20 having handles 2 
at each end thereof so that the apparatus may 
be easily carried. 
In preparing this apparatus for use,the valve 
4 from the liquid tank 8 is closed, the valve 
between the compressed air 9 and liquid tank 8 is 
closed, and the valve 8 below the funnel 7 is 
opened. The liquid tank is then filled with suit 
able incrustation-loosening liquid. Air may 
escape from the tank as it is forced out by the 
liquid through the pet cock 22, which should 
be opened for this purpose. After the tank 8 
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is filled, the valve 8 and pet cock 22 are closed. . 
The compressor 2 is put in operation to provide 
a supply of compressed air in the air tank 9. As 
indicated above, I have found that an initial tank. 
pressure of around 150 pounds per square inch 
gives desirable results. 
The pipe coupling 23 is then connected to the 

upper end of the front header 2, the gas vent 
valve 6 is closed, the valves 4 and 5 are opened 
and the air supply valve i? to the liquid tank 8 
is ppened to enable the compressed air to force 
the liquid from the liquid tank and fill the tubes 

65 
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of the heater, the lower outlet valve being slight 
ly open to enable the escape of air as previously 
described. When water begins to escape from 
the lower valve, it indicates that the heater is 

5 full of liquid, whereupon the lower valve is 
closed. In order to fill the heater without waste 
of the liquid, one of the valves 4 or 5 may be 
placed in a partially closed position. The closing 
of the valve is followed instantly by the build 

i0 ing up of pressure in the heater tubes to the 
maximum, causing a water hammer and a dis 
tortion and peristaltic action of the tubes, loosen 
ing the incrustation and causing the liquid to 
penetrate the incrustation. After the heater 

5 tubes are filled with liquid and the outlet valve 
is closed, the partially closed valve 8 or 5 is 

opened wide and the liquid in the heater is main 
tained under the pressure of the air. This pres 
sure is held on for a suitable period of time 

20 usually around 30 seconds-Whereupon the press 
sure is suddenly released by quickly noving the 
discharge valve to its wide open position, caus 
ing a rush of the liquid through the heater tubes, 
carrying with it the loosened incrustation. When 

25 the charge of liquid has been forced out of the 
heater, the liquid supply is cut off by closing the 
valve (6 or S) and the fitting is disconnected 
to enable the above-described back-fiushing oper 
ation. 

30 It will be noted that when the valve is quickly 
opened to release the incrustation-loosening 
liquid under pressure, the discharge flow is in a 
direction the reverse of that of the normal flow 
of Water through the heater when the heater 

35 is in use. This reverse direction of flow has an 
advantage, as will be apparent from an inspec 
tion of Fig. 3, as in Fig. 3 the arrow A indicates 
the normal flow of the liquid when the heater is 
in use, and the arrow B indicates the direction of 

40 flow of the incrustation-loosening liquid when it 
is suddenly discharged in the cleaning operation. 
As shown in Fig. 3, the incrustation 24 on the 
inside of the tube has a tendency to form in pro 
jections inclined in the direction of the flow of 

45 the water through the meter, indicated by the 
arrow A. When the cleaning liquid is suddenly 
discharged, it flows with a great velocity in a 
direction reverse to that in which the projections 
on the scale extend, thus catching on these pro 

50 jections and tending to tear, the scale loose from 
the tube. ; 

Further modifications will be apparent to those 
skilled in the art and it is desired, therefore, 
that the invention be limited only by the prior 

55 art and the scope of the appended claims. 
Having thus described my invention, what 

claim and desire to secure by Letters Patent is: 
1. A method of removing scaly incrustation 

from the interior of the tubes of a hot water 
60 heater, which heater has an inlet opening for the 

water to be heated and an outlet opening for the 
heated Water and which tubes have relatively thin 
walls, which method comprises filling the tubes 

through one of said openings with an incrusta 
tion-loosening liquid capable of reacting chem 
ically with the incrustation, by means of pres 
sure applied to the liquid to force it into the 
heater through said opening, said pressure being 5 
greater than that to which the tubes are normally 
subjected when serving to heat water, the other 
opening being open to enable the entry of the 
liquid into the heater, closing said other opening 
when the heater is filled with the liquid and 10 
While pressure is still applied to the liquid, there 
by subjecting the liquid in the tube to said 
suddenly-applied high pressure to cause a peri 
staltic action of the tube walls, tending to loosen 
the scale, maintaining the other opening closed l3 
for a substantial period of time while said pres 
sure is still applied to cause the liquid to in 
pregnate the previously loosened scaly material 
and penetrate between the scaly incrustation and 
the walls of the tube and to react chemically 20 
with the loosened scally material, and thereafter 
quickly opening said other opening while said. ' 
pressure is still applied, causing another peri 
staltic action of the tubes and causing the liquid 
to flow through the tubes at a high velocity and 25 
out through said other opening. 

2. A method of removing scaly incrustation 
from the interior of the tubes of a hot Water 
heater, which heater has an inlet opening for 
the water to be heated and an outlet opening for 30 
the heated water and which tubes have relatively 
thin walls, which method cornprises filling the 
tubes through said outlet opening with an in 
crustation-loosening liquid capable of reacting 
chemically with the incrustation by means of 35 
pressure applied to the liquid to force it into the 
heater through said opening, said pressure being 
greater than that to which the tubes are nor 
mally subjected when serving to heat water, the 
other opening being open to enable the entry of 40 
the liquid into the heater, closing said other 
opening when the heater is filled with the liquid 
and while the pressure is still applied to the 
liquid, thereby subjecting the liquid in the tube 
to a suddenly applied high pressure to cause a 45 
peristaltic action of the tube walls, tending to 
loosen the scale, maintaining the other opening 
closed for a substantial period of time while the 
pressure is still applied to cause the liquid to in 
pregnate the previously loosened scaly material 60 
and penetrate between the scally incrustation and 
the walls of the tube and to react chemically with 
the loosened scaly material, and thereafter 
quickly opening said other opening while the pres 
sure is still applied, causing another peristaltic 55 
action of the tubes and causing the liquid to flow 
through the tubes at a high velocity and out 
through said other opening, the flow of the liquid 
through the tubes being in a direction opposite 
to that of the normal flow of water through the 60 
heater. 

GEORGE EDWARD WILDER, JR. 


