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To all, whom it may concern. 
Be it known that I, HENRY MASON, a citi 

Zen of the United States, residing at Chicago, 
in the county of Cook and State of Illinois, 

5 have invented certain new and useful Im 
provements in Fuel-Injectors for Furnaces; 
and I hereby declare the following to be a 
full, clear, and exact description of the same. 
My invention relates to the class of inject 

1o ors employed for the introduction into fur 
naces of a continuous supply of liquid fuel, 
usually in the form of hydrocarbon. 

It is my object to provide an injector the 
construction of which shall afford to it rapid 

I5 and uniform operation in feeding a furnace, 
and by means of which complete combustion 
shall take place of the fuel employed. 
To these ends my invention consists, first, 

in the particular construction of injector, and, 
2O Second, in its particular combination with 

auxiliary devices connected with the furnace 
to which the injector is applied, all as shown 
in the accompanying drawings, in which 

Figure I is a front elevation of a furnace 
25 provided with three of my improved injectors, 

and showing their connection with a steam 
Supply and with a receptacle containing hy. 
drocarbon oil; Fig. 2, a vertical longitudinal 
Section taken on the line 22 of Fig. 1, and 

3o viewed in the direction of the arrow-heads; 
and Fig. 3, a central longitudinal section of 
the injector. 
A is a furnace of ordinary construction 

containing a steam Superheater, t, suitably 
35 connected with a steam-supply or dome. (Not 

shown.) 
B is a receptacle for hydrocarbon fuel, which 

receptacle is supported at one side of the fur 
nace to lie Somewhat above a level with the 

4O points of introduction into the fire-chamber 
of its contents. 
C is the supply-pipe leading down from the 

lower side of the forward end of the recepta 
cle B to a level below the doors of the furnace, 

45 and extending thence across the front side of 
the furnace, being suitably supported, and 
provided at its extremity with a cap, s. 
D is the injector, comprising a pipe, , 

leading upward from the supply-pipe C, 
5O and having a diameter of about three-quar 

ters of an inch, into a T-joint, ', of the same 
diameter. A pipe, q, projects from one end 
of the T-joint, ', and has a diameter of 
about one-half an inch, and is hammered down 
toward its extremity to form a flat flaring 55 
opening, p; and a pipe, o, having the Same 
diameter as the pipe q, and tapering toward 
one extremity, and which is provided with a 
cylindrical opening, o, projects into the op 
posite end of the T-joint '', beyond the verti 6o 
cal pipe r", in a manner to cause the aperture 
o' therein to be in line with the flaring open 
ing p in the pipe q. Reducers q and q are 
employed to connect the parts q and O with 
the part '. The dimensions of the parts of 65 
the injector above stated are intended to be 
merely relative, but the proportions are con 
sidered essential for the perfect operation of 
the apparatus, and should be observed as well 
in forming injectors of sizes varying from the 
size of injector shown in the drawings. The 
pipe O of each injector is suitably connected 
with the superheater t, and is provided with 
a valve, n, to control the supply of steam; and 
the pipe q, provided with a valve, n', to regu- 75 
late the supply of oil, is suitably connected 
with the horizontal portion of the Supply 
pipe C. A suitable stopper in the form of 
a screw plug or head, o', is provided in the 
rear end of a T-joint, o, connecting the Fo 
pipe o with the steam - supply, the removal 
of which plug permits access to the inte 
rior of the pipes o and q for the purpose of 
cleaning them. The pipe q of each injector 
projects obliquely in a downward direction 
through an aperture provided to receive it in 
a furnace-door, E, toward its upper side, and 
is directed upon a pile of fire-brick, in', ar 
ranged upon the furnace-grate m, or, prefer 
ably, upon a thin layer of cinders, n, spread 
upon the grate, to prevent loss of oil by drip 
ping through the interstices between the fire 
brick in the pile m'. If desired, an additional 
injector may be provided to project into the 
furnace between the injectors, as shown in 
Fig. 1, of which one is provided for each door. 
A vertical hanging pipe, l, provided with a 
suitable cock, k, is connected upon the hori 
zontal portion of the supply-pipe C, to com 
municate with the latter at a point between IOC 
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the receptacle B and first injector D, to form 
an intermediate trap between the fuel supply 
and its outlet, to intercept water which may 
be mixed with the hydrocarbon, (crude petro 
leum being the form used,) and which will, 
OWing to its specific gravity being greater 
than that of the oil, enter the pipel, where it 
may from time to time be discharged through 
the Cock k, and thus prevent its injection with 
the oil into the fire-chamber of the furnace 
R its consequent deleterious effect upon the 

0. 

The operation of the injector is as follows: 
The oil, owing to the level above the injector 
of the receptacle in which it is contained, will 
enter the pipe 1 of the injector D through the 
supply-pipe C and vertical pipe 7' (in which 
latter its volume is controlled by the valven') 
in a continuous stream, which is rapidly 
forced by a jet of superheated steam (of which 
the volume introduced into the pipe 0 is regu 
lated properly to correspond with the volume 
of oil employed by means of the valve n) into 
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the fire-chamber of the furnace upon the pile 
of fire-brick contained therein. Air in suit 
able quantities is introduced upon the fire 
through damperse, provided in the furnace 
doors, by means of which dampers such air 
Supply is also regulated, and the doors E' of 
the ash-pit are usually open in a slight degree, 
as shown, to supply air from underneath, 
which, owing to its previous contact with the 
glowing fire-brick before commingling with 
the injected hydrocarbon fuel, will reach the 
latter in a heated condition, producing the 
desirable effect of hot air. Of course to regu 
late the heat of the furnace the ingress of air 
through the doors E and damperse and sub 
ply of fuel is properly controlled. 
Owing to the particular construction above 

set forth complete combustion of the hydro 
carbon fuel takes place within the fire-cham 
ber of the furnace, whereby the generation of 
Slmoke is avoided, and the furnace demands 
Comparatively little attention in its continu 
ous operation, since the feeding of fuel is 
automatic, since there are no ashes to be re 
moved, and since access is never required to 
the interior of the furnace until, with time, 
repairing shall become necessary. The de 
gree of heat Within the fire-chamber is never 
diminished by the admission in large quan 
tities of cold air, since it never is necessary, 
while the furnace is in operation, to open the 
doors E. 

I am well aware that the injector of the 
present application resembles in its construc 
tion and mode of operation other injectors for 
analogous purposes hitherto invented, and of 
which some may now be in use, and in all of 
which the aim appears to be to afford perfect 
combustion by the particular method devised 
of introducing hydrocarbon into the furnace; 
but my invention, owing to the particular con 
struction of the injector, by means of which 
a large furnace has for the last four months 
been continuously operated without neces 
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sitating once opening the furnace-doors, 
affords advantages that are not attained by 
the other devices referred to. IPerfect combus- 7o 
tion is only attained by the union, in proper 
proportions, of the oxygen of the air with the 
carbon of the fuel, the hydrogen of the steam 
introduced with the fuel producing no ap 
preciable deleterious effect upon the combus 
tion unless admitted in excessive quantities. 
The fuel employed in this connection (crude 
petroleum) is rich in carbon, and oxygen, to 
afford its complete combustion, must be prop 
erly brought in contact with the gases em 
anating from it. Whatever surplus may be 
produced of any one of the gases introduced 
into the furnace must, in proportion to the 
quantity of such surplus, interfere to prevent 
the desired result. If there be an insufficient 
supply of oxygen to unite in proper propor 
tions with the carbon, the surplus of the lat 
ter will either pass off as Smoke or accumulate 
in the form of soot, or both. An excess of 
hydrogen not only prevents proper union of 90 
the oxygen and carbon, but, uniting with the 
latter, forms an incrustation of creosote on the 
boiler-plates, flues, &c., which injuriously 
affects the iron. Hercin lies the objection to 
an excess of steam. An excess of oxygell 95 
can do very little harm beyond lowering the 
temperature of the furnace, since, whatever 
such excess there may be, it will pass off in the 
form of an invisible gas. 
The peculiar effectivcness of my device IOO 

consists in providing the steam-jet 0 with a 
small cylindrical aperture, o', which admits 
only a minimum quantity of steam, but with 
great force, to impel the hydrocarbon, which 
enters the discharge-pipe ( from below, by Io5 
which entrance from below a more uniforn 
flow is obtained than if it were admitted from 
above, and consequently a more uniform re 
sult in the action upon it of the steam upon 
the heap of fire-brick n', through the flaring 
opening p, which sprays the liquid and per 
mits proper union with it of the oxygen in 
troduced. As the injector is directed against 
the pile of fire-brick n' in the furnace-cham 
ber, the oil will strike against the obstruction 
and react, producing a secondary spray or dis 
tribution of carbon 'atoms, whereby the fuel 
will still further be held in suspense and per 
mit perfect union with it of the oxygen of the 
air introduced. 
One device is known to me which is con 

structed to vaporize liquid fuel before intro 
ducing it into the furnace by the expansion of 
the vapors. The construction of the device 
referred to is different from mine, (by means 
of which the liquid fuel is introduced directly 
into the furnace,) and necessarily so, owing to 
the different purpose it is intended to serve, the 
discharge-pipe being tapped into a vaporizing 
retort within the fire-chamber, and having its 
flaring outlet-opening out of line with the cy 
lindrical mouth of the discharge-pipe, and 
with the Orifice in the steam-pipe, which does 
not extend beyond the inlet of the fuel-sup 
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ply, and my claims do not include such con- p, and communicating at its opposite extrem 
struction. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. An injector comprising, in combination, 

a discharge-pipe provided toward one extrem 
ity with a flaring opening and communicating 
at its opposite extremity with the fuel supply, 
and a pipe provided toward one extremity 
with a cylindrical orifice in line with said flar 
ing opening, and communicating with the said 
discharge-pipe beyond the inlet of the said 
fuel-supply, and communicating toward its 
opposite extremity with a suitable steam-sup 
ply, substantially as described. 

2. The combination, with a furnace, of an in 
jector, D, projecting into the fire-chamber of 
the said furnace, and comprising the discharge 
pipe (, provided toward one extremity with 
the flaring opening p, and a pipe, o, provided 

ity with a steam-superheater,t, connected with 
a suitable steam-supply, and a receptacle, B, 
for hydrocarbon oil, supported to lie above the 
level of the point of introduction of the said 
injector into the said furnace, and communi 
cating with a discharge-pipe, q, of the said in 
jector on the lower side of the same, behind the 
forward extremity of the said orifice o', the 
whole being constructed and arranged to op 
erate substantially as described. 

4. The combination, with a furnace, of an in 
jector, D, projecting obliquely into the fire 
chamber of the said furnace, containing piled 
fire-brick n', upon a layer of cinders on the 
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grate-bars m, and comprising the discharge 
pipeg, provided toward one extremity with 
the flaring opening p, and a pipe, o, provided 
toward one extremity with a cylindrical ori 
fice, o', in line with the said flaring opening 

toward one extremity with a cylindrical ori. p, and at its opposite extremity with a remov 
fice, o', in line with the said flaring openin 9 s 

p, and communicating toward its opposite ex 
tremity with a suitable steam-supply, and a 
receptacle, B, for liquid fuel, supported to lie 
above the level of the point of introduction of 
the said injector into the said furnace, and 
communicating with the discharge-pipe ( of 
the said injector on the lower side of the same, 
behind the forward extremity of the said ori 
fice o', the whole being constructed and ar 
ranged to operate substantially as described. 

3. The combination, with a furnace, of an in 
jector, D, projecting obliquely into the fire 
chamber of the said furnace, containing piled 
fire-brick in', and comprising the discharge 
pipe q, provided toward one extremity with 
the flaring opening p, and a pipe, o, provided 
toward one extremity with a cylindrical ori 

o fice, o', in line with the said flaring opening 

able plug, o, and communicating toward said 
opposite extremity with a steam-superheater, 
t, connected with a suitable steam-supply, a 
receptacle, B, for hydrocarbon oil, supported 
to lie above the level of the point of introduc 
tion of the said injector into the said furnace, 
and communicating with the discharge-pipe 
q of the said injector on the lower side of the 
same, behind the forward extremity of the said 
orifice o', and a pipe, C, forming the connec 
tion between the said receptacle Band injector 
D, and provided with a trap, l, having a suit 
able cock, k, the whole being constructed and 
arranged to operate substantially as and for 
the purpose set forth. 

e HENRY MASON. 
In presence of - 

W. E. S. TROWBRIDGE, 
MASON BROSs. 
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