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Contiguous side of the encircling tube. These 
jets of steam converge at the outlet i of the 
nozzle, but still maintain a spiral flow as they 
pass through the cylindrical jacket or conduit 
C into the fire-box below the grate. In pass 
ing through conduit C, a partial vacuum is 
established, which creates a draft therein in 
the direction of the arrows, the result of which 
is to suck or draw atmospheric air through the 
funnel D and into the tubular conduit C, 
where in a finely comminuted form, it mixes 
With the jet of steam and is injected, in the 
form of a fine spray of mixed steam and air, 
into the burning coal or other fuel, thus sup 
plying the same with a large amount of oxy 
? and thereby greatly accelerating combus 
O. 

The amount of steam fed into the injector 
I may be regulated by means of a valve or 
cock, h, placed in the elbow H', or at some other 
easily accessible point on the steam pipe, and 
the flow of air may be similarly and corre 
Spondingly regulated by adjusting the ball 
K, as indicated in dotted lines in Fig. 2, which 
is done simply by loosening the binding-screw 
g and moving pipe Ha little forward or back 
in the sleeve or support G'. To permit of this 
adjustment of the pipe and ball (which is, 
however, within very narrow limits), pipe II 
may either be made with a telescopic or flexi 
ble joint, or its elbow H may be made suffi 
ciently long to give it the requisite amount of 
yield or flexibility. 
The closer the ball is moved toward the in 

let to cylinder C, the narrower will be, of 
course, the annular space or inlet between 
the ball and the mouth of the cylinder; and 
reversely, the farther it is moved back there 
from, the larger will be the annular inlet 
through which air is fed into the conduit. Be 
sides this function of acting as a regulator, the 
ball Kwill divide the flow or stream of at 
mospheric air entering the conduit C through 
the funnel so as to form a hollow or annular 
jet, with a partial vacuum in the center, or 
in alignment with the axis of ball Kandpipes 
EI and I in which form it will readily com 
mingle and become incorporated with the cen 
tral spirally flowing jets of steam. 

It will be observed that this device is ex- So 
ceedingly simple in its construction, and can 
be attached with very little trouble to any 
ordinary form of fire-box, requiring no altera 
tion in the same beyond providing an aper 
ture for the insertion of pipe C. It will be 
obvious that the regulator K need not be a 
sphere or ball, but that it may be oblong, 
oval, or of an egg-shape, and will still answer 
the same purpose; i. e., regulate the amount 
of atmospheric air fed into the tube C, and 
break the same up so as to form a hollow 
Stream. 
Having thus described my invention, I 

claim and desire to secure by Letters Pat 
ent of the United States 

1. The combination of the cylindrical con 
duit C provided with the funnel D having 
centrally apertured bridge or cross-piece E 
provided with the sleeve G and binding-screw 
g; adjustable steam-pipe III; and nozzle-pipe 
I provided with the interior spiral plug J; 
substantially as and for the purpose shown 
and set forth. 

2. The combination with the cylindrical 
conduit Chaving funnel D provided with the 
centrally apertured bridge or cross-piece E; 
adjustable steam pipe H provided with the 
spherical regulator K; and injector-nozzle I 
provided with the interior spiral plug J; Sub 
stantially as and for the purpose shown and 
set forth. 

3. The combination with the fire box A and 
grate B, of the cylindrical conduit C, provided 
with the funnel D having centrally apertured 
bridge or cross piece E, provided with the 
sleeve G and binding screw g; the adjustable 
steam pipe II, provided with spherical air reg 
ulator K; and the injector-nozzle I, provided 
with interior spiral plug J, substantially as 
and for the purpose shown and set forth. 
In testimony that I claim the foregoing as 

my own I have hereunto affixed my signature 
in presence of two witnesses. 

BENJAMIIN F. WHITE. 
Witnesses: 

AMOS G. DIAMAKER, 
H. IF. MCCLOUD. 
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