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ties communicating with the steam space in 
the upper part of the generator and having 

drops of water before them and thus insure 
A screen or deflect 
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To all, whom it may concern: 
Beit known that I, PAUL DUBIAU, a citizen 

of France, and a resident of Marseilles, in 
the Department of the Bouches-du-Rhône, 
France, have invented a new and useful Im 
provement in or Connected with Steam-Gen 
erators, (for which I have obtained Letters 
Patent in France, No. 227,055, dated January 
14, 1893, and in Belgium, No. 105,555, dated 
July 15, 1893) of which the following is a 
specification. 
This invention relates to means for insur 

ing a rapid circulation of the water in con 
tact with the heated surfaces or plates of the 
boilers or steam generators of all descriptions. 
The apparatus employed according to this 

invention has no moving parts and its action 
is produced and regulated automatically and 
solely by the generation of the steam as here 
inafter explained. 
The apparatus is based upon the utiliza 

tion of the action of a current of steam and 
water for example both being at the same 
temperature in which current when caused 
to ascend in a small tube, the bubbles of 
steam notwithstanding their small density do 
not pass through the water and do not escape 
except by driving before them the layers or 
pistons of liquid situated between them. 
In order to cause the water to circulate in 

a steam generator according to this invention 
one or more series of tubes of small diameter. 
is arranged vertically in the interior of the 
boiler or generator and in a suitable position 
as hereinafter described their upper extremi 

their lower ends situated below the level of 
the main body of water in the boiler in a part 
forming a bellor steam collector. The lower 
orifices of the tubes or series of tubes being 
situated at the level of the surface of the 
body of water in the bell the series of tubes 
is traversed by a mixture of drops of water 
and bubbles of steam; the latter drive the 

a very rapid circulation. 
ing plate can be arranged above the tubes if 
required. A passage for the return of the 
water must always be provided outside the 
mixing tubes in order to conduct back to the 

the division between the steam and the Wa 

lower part of the boiler the water which has 
passed through the tubes. This return pas 
sage exists or is already provided for in most 
boilers. 
In order that the said invention may be 

fully understood I shall now proceed more 
particularly to describe the same and for that 
purpose shall refer to the several figures on 
the annexed sheet of drawings the same let- 6o 
ters and numerals of reference indicating cor 
responding parts in all the figures. 

Figure 1 of the accompanying drawings is 
a diagram illustrating the principle of the in 
vention. Fig. 2 illustrates in longitudinal sec- 65 

55 

tion a special type of tubular boiler provided 
with mixing tubes according to this inven 
tion. Fig. 3 illustrates the same boiler partly 
in transverse section and partly in end ele 
vation. Fig. 4 represents the boiler in hori 
Zontal section showing one of the series of 
mixing tubes and the normal return or reflux 
of water in the boiler. Fig. 5 drawn to a 
larger scale illustrates a detail of the fitting 
of the mixing tubes as arranged in the upper 
part of a boiler analogous to that represented 
in Fig. 2. Fig. 6 illustrates this arrange 
ment in plan the tubes being of angular or 

75 

hexagonal form in section in order that they 
may occupy as little space as possible. Figs. 8o 
7 and 8 illustrate in longitudinal and trans 
verse section respectively a boiler with a wa 
ter chamber provided with a mixing appara 
tus according to this invention. 
As represented in Fig. 1 the apparatus is 

provided with a steam collector or bell A ar 
ranged below the normal level of the water 
and receiving in its upper part a portion of 
the steam which is generated underneath it. 
B is a series of mixing tubes consisting of 

tubes of small diameter passing through the 
upper part of the bell. A to which they are 
connected by a watertight joint. The upper 
ends of the tubes are situated above the level 
of the main body of liquid in the boiler. 95 
Directly the steam is generated it accumu 
lates and forms a layer in the upper part of 
the bell A and drives out a portion of the wa 
ter until the level of the water that is to say 
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ter in the bell has been brought down to the 
level of the lower ends of the tubes. The 
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lower extremities of the tubes being cut or 
formed at an angle or obliquely as represented 
in the drawings they are gradually uncov 
ered and a mixture of water and steam is 
blown up and passes through the tubes. The 
mixture and circulation of the water are there 
by caused to take place in a continuous man 
ner, the water returning to the bell in the di 
rection indicated by the arrows C. 
A screen D may be arranged above the se 

ries of tubes in order to facilitate the separa 
tion of the Water from the bubbles of steam 
but this screen is not indispensable to the 
working of the apparatus as the bubbles of 
steam do not become very intimately mixed 
with the plugs or pistons of water which they 
drive before them and the separation takes 
place naturally or spontaneously. The upper 
ends of the tubes are arranged in the same 
horizontal plane so that the discharge takes 
place from all the tubes simultaneously. 
As an example illustrating the practical 

application of the invention I will now pro 
ceed to describe it in detail as applied to a 
sectional boiler constructed with a number of 
water tubes as represented in Figs. 2 to 6 of 
the accompanying drawings. 
In the upper part of a box or case 1 (Fig.2) 

connected with the upper ends of the main 
water tubes 2 is arranged a series of vertical 
tubes B passing through the bottom 3 of the 
upper chamber of the boiler. These tubes 
are represented as being of hexagonal form 
and their lower extremities are cut obliquely 
as represented in Figs. 5 and 6. In this ar 
rangement the upper part of the chamber 1 
acts in the same way as the bell or steam col 
lector A Fig. 1 and the division between the 
steam and the water is formed in this cham 
ber in the plane 4 (Fig. 5) so that the excess 
of steam in the chamber drives a portion of 
the water up the tubes B. 
As represented in Fig. 6 the mixing appa 

ratus is formed in this instance by two series 
of tubes. The type of boiler illustrated in 
Figs. 2, 3 and 4 has been selected in order to 
show that the mixing or circulating tubes 
may be arranged in different parts of the 
boiler. With this object an intermediate wa 
ter chamber is provided at 5 between the two 
clusters of water tubes and communicates at 
its extremity with a chamber 6 containing a 
series of mixing or circulating tubes 7 com 
municating with the upper chamber 8 of the 
boiler. This second mixing or circulating ap 
paratus acts in the same way as the first and 
the bell A is formed in this case by a water 
tight joint or partition 9 Fig. 3 by which the 
tubes 7 are supported in the chamber 6. A 
continuous circulation of the Water is pro 
vided for by means of a return tube 10 Fig. 4 
which conducts the water to the lower part of 
the boiler or to the lower collector or water 

chamber 11. A return pipe of this descrip 
tion is provided in almostall kinds of boilers. 65 

Figs. 7 and 8 illustrate the arrangement of 
the mixing or circulating apparatus in a 
boiler with a water chamber arranged under 
neath the main body of the boiler. In this 
case the bell or steam collector is formed by 
the upper part of the lower water chamber 
and the water in circulation after ascending 
through the mixing tubes returns to the 
lower part of the water chamber through a 
tube C as represented by the arrows, 

It is unnecessary to illustrate other exam 
ples of the application of the invention the 
foregoing explanations being sufficient to en 
able the apparatus to be applied to any other 
type of boiler whether provided with water 
chambers as in the case of elephant boilers 
or not as well as to fixed or portable tubular 
boilers for example. 
Having now particularly described and as 

certained the nature of the said invention and 
in what manner the same is to be performed, 
I declare that what I claim is 

1. In a steam generator, the combination 
with the boiler thereof, of a steam collector 
arranged in said boiler below the normal 
water level, a series of vertical tubes leading 
from the upper portion of said collector to a 
point above the normal water level in the 
boiler, the lower ends of said tubes being cut 
off obliquely, substantially as described and 
for the purpose specified. 

2. In a steam generator, the combination 
with the boiler thereof, of an inverted bell 
shaped steam collector located in said boiler 
below the normal water level, and a series of 
tubes leading from the upper portion of said 
steam collector to a point above the normal 
water line in the boiler, the lower ends of 
said tubes being cut of obliquely, substan 
tially as described and for the purpose speci 
fied. 

3. In a steam generator, the combination 
with the boiler thereof, of a steam collector 
arranged in said boiler below the normal 
water level, a series of hexagonal shaped ver 
tical tubes arranged as shown and leading 
from the upper portion of said collector to a 
point above the normal water level in the 
boiler, the lower ends of said tubes being cut 
off obliquely, Substantially as described and 
for the purpose specified. 
In testimony whereof I have signed this 

specification in the presence of two subscrib 
ing witnesses. 

PAUI, DUBIAU. 
Witnesses; 

EMILE MERIARE, 
Constructor, 27 Boulevard de Rouel, Mar 

seilles. 
FRANÇOIS FARCADE, 

Engineer, 112 Rue de Rome, Marseilles. 
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