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This invention has reference to activating 
an exchange of calories between liquid con 
tained in a tube and the tube-surrounding 
medium; and it relates more particularly to 

is water-tube boilers and especially those of the 
tubes therein that are directly exposed to fire 
box radiation. 
As persons skilled in the art are aware, 

such tubes take up a relatively considerable 
o portion of the heat from the fire-box. Vapor 

ization is intensive therein, and scales show a 
marked tendency to deposit in these parts, re 
sulting in rapid wear. On the other hand 
their heat absorbing capacity is frequently 

15 limited by the formation of an insulating 
film of steam on their walls. 
My invention has for its purpose to do 

away with the above set forth drawbacks. 
The invention consists essentially, on the 

20 one hand, in accelerating circulation through 
the tubes concerned by applying an extra 
impulse to their water contents, and, on the 
other hand, in applying said impulse under 
pulsatory form so as to impart to the water 

25 within the tubes a jerky motion the mean 

30 

35 

40 

velocity of which is other than Zero, thereby 
reproducing the well known advantages that 
accrue to locomotives from the rail-track 
iolts. 
J In order to make my invention more clearly 
understood I have illustrated, as an example, 
an embodiment thereof and by drawings ap 
pended hereto and wherein: 

Figure 1 is a view in longitudinal section 
of a boiler header fitted with the device ac 
cording to my invention; 

Figure 2 is an enlarged cross section of the 
same. 
From the lower header 1 of the boiler starts 

the nest of tubes composed, in the case shown, 
of two rows 2 and 3 of tubes arranged re 
spectively in quincunx fashion. . 
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Opposite the outlet of said tubes 2 and 3, 
a pipe 4 is arranged within the header paral 
lel to the axis of header 1, said pipe 4 being 
fitted with a multiplicity of small nipples or 
jets 5, each of them located in line with the 
axis of one of the tubes 2 or 3. 

Pipe 4 is connected with the delivery side 
of a pump 6, the suction side of which is con 

nected with header 1 itself (Figure 1). Said 
pump 6 is so designed that it will have a 
pulsatory forcing pressure the mean value 
of which is other than zero. Such pulsations 
may be obtained with sufficient frequency by 
using a rotary pump driven at suitable speed, 
Owing to the separating action that takes 
place on the suction side between the pump 
blades and the sucked-in water loaded with 
steam bubbles. In fact, the velocity of the 
moving fluid sometimes becomes less than 
the speed of the pump wheel because of the 
viscosity or because of the resistance of the 
intake pipe. A plunger pump may also be 
used having a reduced number of cylinders 
and devoid of the usual pulsation-damping 
al?r reservo?r. 

In operation, the nipples or jets 5 do duty 
as injectors. The water circulation velocity 
through the tubes is considerably increased 
beyond normal circulation velocity, and this 
high velocity already fosters rapid steam ex 
haust, while increasing the absorption power 
of the tubes. At the same time, the pulsa 
tions caused by pump 6 maintain within the 
tubes of vibratory condition calculated to 
prevent the formation of deposits and to op 
pose any film formation effect (that is to say 
the occurence of a stagnant water or steam 
layer along the walls of the tube, which layer 
hinders heat transmission). - 

It may be found desirable or advantageous 
to control the pulsating apparatus in such 
manner as to further insure consonance be 
tween the pulsations thereof and those of the 
tubes themselves, that is, to attune the vibra 
tions artificially produced with those in 
herent in the corresponding tubes. 

It should be noted that the above described 
device in no way hinders ordinary circula 
tion, thereby permitting the pump to be 
thrown out of operation at slow speeds and, 
on the other hand, constituting an important 
advantage as to safety in the event of the 
pump happening to be accidentally thrown 
out of commission in the course of operation. 
I wish it to be clearly understood that my 

invention is not limited to the above de 
scribed embodiment of a pulsatory circula 
tion, although said embodiment has proven 
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advantageous on account of its simplicity 
and of its safety. It might, however, be re 
placed by any other device calculated to en 

. Sure equivalent results, or also, circulation 
might just be activated without any pulsa 

i tions being produced. , 
Furthermore, although I have described 

: my invention as applied to a water-tube boil 
er and more specially as applied to tubes so 
called 'over-heating, that is to say directly 
exposed to fire-box radiation, it may be ad 
vantageously applied to any heat exchanger. 
comprising tubes traversed by a liquid. 

Having now particularly ascertained and . . . 
described the nature of my said invention as 
well as the manner in which the same is to 
be performed, I declare that what claim is: 

1. A method of preventing scale forma 
tion and improving the operation of a water 

20 tube boiler or like heat-exchanging appa- . 
ratus, consistingin injectingjet pulsations of . :: 
water into the tubes of the boiler to impart a 
pulsating motion to the water already in the . . . 
tubes in the direction of normal circulation, 

25 such motion having a mean Velocity other 
than Zero, and the pulsations imparted to the 
water in the tubes being in consonance with 
the vibration of the tubes. ..., 

2. In a water-tube boiler or like apparatus 
30 comprising upper and lower headers, and a 

nest of water tubes" connecting the headers 
and opening into the same at opposite ends; 
a Water delivery pipe having its major por 
tion disposed within the lower header adja 

85 cent the points where the lower ends of the 
tubes open thereinto, said pipe being pro- . 
vided with a multiplicity of nipples arranged . 
in-axial alinement with said tube ends to in 
ject directly into them jet pulsations of wa- . . . . . 

o ter; a pump -external to said header and to 
the delivery side of which said pipe is con 
nected; and a supply pipe opening at one end 
into the header and having its other end con 
nected to the suction side of the pump to draw 

4s water into the latter from the header when the pump is in operation, the frequency of 
pulsation of the pump corresponding with 
the natural period of vibration of the tubes 
to prevent the formation of scale deposit 
In testimony whereof Iaffix my signature. 
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