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This invention relates to an apparatus for 
creating a layer of secondary air and steam above 
the fire bed of a steam boiler and like installa 
tions. It differs from other apparatus of this 
type by a particular system of regulating the pro 
portion of air and steam and, in addition, by the 
particular combination of the steam supply With 
a double Supply of air, Which permits a preheat 
ing of the air and better. Inixing of the air 
and steam and, consequently, ensures a better 
combustion and satisfactory smoke-consumption. 
One constructional form of the apparatus ac 

cording to the invention is illustrated by way of 
example, in the accompanying drawing, wherein: 

Fig. 1 is a longitudinal axial section thereof; 
and Figs. 2-4 are sections taken on the lines 
II-II, III-III and IV-IV, respectively of Fig. 1. 
The apparatus comprises four principal parts 

, 2, 3, and 4 having a common axis. When the 
apparatus is assembled, only the innermost tube 
can be displaced and change its position rela 

The displacement of 
the tube is effected by means of the thread 5 
formed externally of the tube and internally 
of the tube. 2, a locknut 6 being provided for 
locking same in position. 
This displacement of the tube regulates the 

annular opening between the cone of the tube 
and the tapered end or cone 8 of the tube 2. 
This annular opening permits the passage of a 

thin jet of steam from the chamber 9 through the 
nozzle formed by the forward ends of tubes and 
2. This steam, which serves for heating the 
tubes, is supplied through the conduit Or Con 
duits 0. 
Air enters into the apparatus, through the paS 

sage 2 between the casing or jacket 4 and the 
regulating valve 8, which is displaceable longi 
tudinally of the thread formed on the forwardly 
extending portion of tube 3 and is retained in 
position by a locknut 9. This air, after passing 
through the apertures 3 in the tube 3, separates 
into two currents, one of which passes by Way 
of the passage 4 between the tube 3 and the 
tube 2, and the other by way of the apertures 
5 and 6 into the chamber 29 of the nozzle . 
Thus, the steam emerging from the annular 

opening between the cone 8 and the cone 7 of 
tubes 2 and respectively passes into the cylin 
drical end portion of the tube 2, entraining 
air from the chaimber 2 of the tube f, and then 
passes into the cylindrical end portion 7 of the 
tube 3, entraining the air supplied to the passage 
4 between the tube 2 and the tube 3. The end 

portion 7 extends into the fire box or is con 

(C. 110-60) 
nected thereto by an extension tube, so as to 
deliver the mixture into contact with the combus 
tion products in the fire box over the fire. 
The rear opening of the tube , to which may 

be connected apparatus for controlling the sup 
ply of steam, is closed by a cap 2. 
Due to the fact that the steam passes between 

the two layers of air 4 and 20 which have already 
been heated by absorption of heat from the walls 
of tubes and 2, which are heated by the steam, 
an energetic mixing of air and steam in the ap 
paratus is produced immediately upon coming 
into contact with one another. The temperature 
at which they come into contact is kept as high 
as possible, which causes the formation above the 
grate of a Water gas upon the Water steam mix 
ture becoming admixed with the carbon of the 
Smoke of the fire, whereby the Smoke disappears. 
We cairn: 
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1. Apparatus for Supplying a mixture of pre- 20 
heated air and Stean above the fire beds of boil 
ers comprising a Steam tube having an open for 
Ward end, a Small air tube within the steam tube 
forming with the steam tube a steam chamber 
and steam nozzle, the forward end of the Small 
air tube being Open and adjacent the Said nozzle 
So that air in Said Small air tube is influenced 
by Steam issuing from said nozzle, a large air tube 
surrounding the steam tube and extending for 

25 

wardly beyond the steam tube so that the steam 30 
tube and small air tube discharge into the large 
air tube, an air jacket Surrounding the large air 
tube and open to the atmosphere at its forward 
end, a steam conduit connected to the Steam tube, 
and the rear portions of Said Small and large 
air tubes having openings whereby communica 
tion with said air jacket is effected, the rear ends 
of said air tubes being otherwise closed to the 
atmosphere, whereby in operation steam issuing 
from the steam nozzle draws air forwardly in the 
small and large air tubes in heat exchange rela 
tionship with the steam in the steam chamber 
and nozzle and the air is thus preheated before 
mixture with the steam in the for Wardly extend 
ing portion of the large air tube. 

2. Apparatus according to claim i and in which 
the forward end portion of the steam tube is 
forwardly tapering internally and the Small air 
tube and steam tube are adjustably connected 
together by screw threads so as to be rela 
tively adjustable longitudinally to regulate the 
Stearn outlet Opening Of the nozzle. 

3. Apparatus according to claim 1 and in which 
the large air tube has a reduced portion ex 
tending forwardly beyond the air jacket tube, 
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and a valve adjustably mounted on said forward 
ly extending portion adjacent the forward end 
of the jacket tube to regulate the admission of 
air to the apparatuS. 

4. Apparatus for Supplying a mixture of steam 
and preheated air to a fire box comprising a 
mixture tube the rear portion of which serves as 
an air tube, a steam tube within said air portion 
of the mixture tube, a small air tube Within the 
steam tube and forming with its Outer Wall and 
with the inner wall of the steam tube a steam 
chamber and a steam nozzle, a jacket Surround 
ing said mixture tube and being open at its for 

2,165,880 
ward end for admission of air, a steam conduit 
supplying steam to the steam tube, the small air 
tube and air portion of the mixture tube having 
openings rearwardly of the steam chamber where 
by communication with the air jacket is effected, 
and having their rear ends closed whereby air 
induced through the Small air tube and air por 
tion of the mixture tube is required to pass in 
contact with the walls of the chamber formed 
by the steam tube and small air tube and be 0 
preheated before intermixture with the steam. 
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