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To all chom it may concern : 
Be it known that I, ORLAND D, ORVIs, of 

Chicago, in the county of Cook and State of 
Illinois, have invented a new and useful Im 
provement in Stean-Boiler and other Fur 
naces, of which the following is a specification. 
This invention relates to devices for supply 

ing steam and air to the fire-clhamber of fur 
naces to assist Combustion. 
The object of this invention is to consume 

the products of combustion, which would oth 
erwise produce smoke and pass off into the 
open air, by directing into a furnace jets of oxy 
gen or air intermingled with the hydrogen 
of steam, together with streams of air alone, 
in such a manner that all of the products of 
combustion arising from the burning fuel will 
be fully and thoroughly ignited, and hence 
consumed. 
A further object is to provide a furnace-door 

with means for introducing streams of air into 
the furnace at any desired angle to the surface 
of the burning fuel, or entirely cut off the same 
from the furnace. 

In the accompanying drawings, in which 
similar letters of reference indicate like parts, 
Figure 1 is a perspective view of a furnace and 
boiler, showing my attachment; Fig. 2, a ver 
tical section through the same, showing the 
construction and manner of attachment of the 
air-draft. Fig. 3 is a vertical section through 
the same and the steam and air supply pipe 
and steamjet; Figs. 4 and 5, modifications of 
the inlet of the supply-pipe; Fig. 6, a plan 
view with the boiler removed, showing the di 
rection of the steam and air jets; Fig. 7, a 
longitudinal vertical section, showing the rel 
ative position of the steam and air jets to the 
top of the bridge-wall. 
A represents the front and a part of the 

side walls of a furnace with a boiler mounted 
thereon. 
B B are the doors of the ash-pit, and CC 

the doors of the furnace, of the ordinary con 
struction. 
D is a steam-pipe connecting With a pipe 

having a stop-cock to the upper part of the 
boiler, and extending across the front of the 
wall of the furnace, with vertical extensions d 
did reaching downwardly, and having attached, 
at right angles to their lower ends, by any suit 

able means, injectors c, which form continua 
tions of extensions d. 
C are outlet - pipes to conduct combined 

steam and air to a furnace. These outlet-pipes 
Care set in the walls of the furnace, on either 
side of the furnace-doors, in a horizontal plane 
at a height just above the surface of the fuel 
upon the grate-bars, and not so high that a 
line drawn from them would be above the fire 
wall. Those next the side walls have a suffi 
cient horizontal curve in the direction of the 
center of the furnace, as shown in Fig. 6, to 
direct the steam and air jets toward the cen 
ter of length of the bridge-wall, where the 
products of combustion are the thickest and 
at their highest temperature. The ends of 
these pipes C project upon the outside suffi 
ciently beyond the walls to permit of the at 
tachment of an elbow, E. 
To the lower end of the elbow is attached, 

in a vertical line, an air-supply pipe, F, of about 
the same length as the outlet-pipe, which may, 
be straight, as shown in Figs. 1 and 3, or flar 
ing at its mouth, as shown in Fig. 4. 
A modification of the air-supply pipe is 

shown in Fig. 5, in which I use a Tjoint in 
stead of an elbow, and extend the pipe above 
the outlet-pipe, so that I am enabled to obtain 
a current of air from two directions. 
The steam-pipes are connected to the air and 

outlet pipes by passing the injector, in a hori 
Zontal plane with the outlet-pipe, through a 
perforation in the elbow or "joint, as shown 
in Figs. 1, 3, 4, and 5. By this means I am 
enabled to conduct a jet of steam and air in a 
direct line into the furnace, and to have the 
jet at such a distance from the opening of the 
air-supply pipe that there will be little or no 
noise from the rush of the steam and air, and 
at the same time have a direct current of air 
in the supply-pipe. In the doors C of the fur 
nace I have a rectangular opening for insert 
ing the drafts G, which, when closed, entirely 
fill the opening. These drafts have perfora 
tions g extended through them from edge to 
edge, and are pivoted to the doors, so that 
when closed no air will be admitted. The 
perforations g are made quite large at their 
upper end, but converge toward the center 
and terminate in a small neck, and are ill out 
line like the bowl and stem of an Ordinary 
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goblet. To the neck of this perforation is at 
tached a removable extension, g, in such a 
manner that it will not interfere with the 
opening and closing of the draft. 

By the above construction it will be seen 
that I may not only cut of the current of air 
through the draft, but may direct it at any 
desired angle into the furnace, or upon the 
fuel, and that a supply of air is thus obtained 
between the currents of air and steam to com 
plete combustion, thereby consuming the 
smoke, and at the same time economizing the 
amount of stealm otherwise necessary for this 
purpose. 
The operation of my device is as follows, 

viz.: Having fired up until steam has formed 
in the boiler, I turn the stop-cock and admit 
the steam to the pipes. As a vacuum is formed 
by the escape of the steam from the injector 
through the inlet-pipe into the furnace the 
air rushes in from the supply-pipe, and is com 
mingled with the steam, thus producing a blast 
of Oxyhydrogen, to assist combustion in the 
furnace. 
About the time the steam is turned on I 

open the air-drafts in the doors, to introduce 
a current of air between the streams of air and 
steam. By practical experiment I have found 
that some of the products of combustion accu 
mulate between the streams of oxyhydrogen, 
and that by having the intermediate adjust 
able air-draft, to introduce a current of air be 
tween these streams, they are entirely con 
Sulmed. w 

Having thus described my invention, I wish 
it to be understood that I do not confine my 
self to the exact construction set forth, for I 
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may insert the piped through the elbow, in 
stead of attaching it upon the outside to the 
injector, or I may make my draft with straight 
perforations instead of converging ones, and 
I may do away with the extension g', &c.; but 
What I do claim, and desire to secure by 

Letters Patent, is 
1. In a filrnace, a series of stealm and air 

pipes, arranged substantially as described, to 
inject combined steam and air in a horizontal 
plane from the front, so as to converge toward 
the center and back of the furnace, below the 
fire-wall, and in close proximity to the burning 
fuel, in combination with the pivotally-ad 
justable and independently-operating air-draft 
secured to the door of the furnace and inter 
mediate the points of entrance of the jets, the 
said draft being an auxiliary to the counbined 
steam and air jets, whereby combustion is 
facilitated and the smoke entirely consumed. 

2. The combination, with a furnace-door, of 
a pivotally-adjustable air-draft attached to 
said door, and provided with perforations g, 
converging near their bottom, as shown, and 
removable extensions g', substantially as and 
for the purpose described. w 

3. The combination, with the door of a fur 
nace, of the pivotally-adjustable air-drafts G, 
attached to said door, and provided with per 
forations g, extending from edge to edge, 
whereby a current of air may be directed into 
the furnace at any desired angle or be entirely 
cut off, substantially as described and shown. 

ORLAND D, ORWIS. 
Witnesses: 

CHAs. H. SCHOFF, 
JOS. P. WHITING. 
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