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UnrteEp STATES PATENT OFFICE.

WILLIAM McCLAVE, OF SCRANTON, PENNSYLVANIA.

FURNACE.

SPECIFICATION forming part of Letters Patent No. 496,384, dated April 25, 1893.

Application filed December 22, 1892, Serial No,456,023.. (No model.)

To all whom it may concern:

Be it known that I, WirLiaMm MCCLAVE, a
citizen of the United States, residing at Seran-
ton, in the county of Lackawanna and State
of Pennsylvania, have invented certain new
and useful Improvements in Furnaces with
Ailr, Steam, and Hydrocarbon Fuel-Feeding
Attachments; and I do hereby declare the fol-

lowing to be a full, clear, and exact descrip-

tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same. ] -

My invention consists in a novel means as
will be hereinafter described and claimed for
effecting by the pressure of live steam and the
condensed water thereof, the supply of liquid
hydrocarbon to vaporizing pipes or chambers,
vaporizing sald hydrocarbon, mixing the va-
porized, liquid hydrocarbon with live steam,
forcing the mixture by the pressure of steam
to the air duct or tuyere of a blower, mixing

it with air and supplving the mixed produet

to a furnace or other heating apparatus and

thus utilizing it as an auxiliary fuel. |
It also consists in a novel combination of

means for preventing the hydrocarbon vapor

|

furnace, and utilized as an auxiliary fuel for
facilitating and promoting combustion.
The hydrocarbon tank I is constructed at

its top with a pipe I’ having a cock I° where-

by it may be filled with liquid hydrocarbon
from an elevated barrel by gravity, or from
any other source of supply by the aid of a
force pump. It also may be constructed with
a pipe I® having a cock I* and funnel I’ so

‘that it may be filled from a can. Through

the bottom of a tank I a draw-off pipe I° pro-

| vided with a cock 17 is passed and made to

extend up above said bottom to the height
that it is desired to have the water, which, at

| the start is placed in the tank before the hy-

drocarbon is placed therein; or above such
water which is in the tank by reason of con-

densation of water from the steam in the

branches H’, HS H’ of live steam pipe H,
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which conneets the tank with the boiler E. .

This tank is connected by means of a con-
ducting hydrocarbon pipe K, K’, K# having
a cock N, with the said live steam pipe H,
and with cireulating heating pipes or cham-
bers J arranged in the bridge wall B or other

suitable part of a furnace which is adapted

from passing into the boiler, and certain other | for heating the liquid hydrocarbon to a tem-
features hereinafter described and claimed. ; perature about equal to or greater than high

Figurelin the accompanying drawings rep- |

resents my invention and a boiler furnace in
side elevation and Fig. 2 18 a cross section
showing the boiler furnace in section, and my
invention in front elevation. |
A A in the drawings designate side walls;
B a bridge wall; C an ash pit; D a grate or
other appropriate supporting bed; Il a steam
boiler; F' a steam blower of boiler furnace of
ordinary construction. The blower in the
illustration given congists of an air duet or
tuyere I’ and a steam jetting device G con-
nected with a steam pipe H leading from the
boiler E, but the discharging portion H* of
the steam pipe H' may be entered into the air
duct of a fan blower as illustrated in Fig. 3
of Letters Patent No. 485,820, granted to me
November 8, 1892, or in any other practical
way whereby the mixture of air, steam and
vapor of liquid hydrocarbon can be forced
into the ash pit or underneath and up into a
fire bed of solid earbonaceous fuel; or into

pressure steam; or which will vaporize the
hydrocarbon to any desired extent. From the

ing end of the branch H' entering the water
compartment a of the tank. This branch
turns downwardly from the tank a consider-
able distance, and then unites with the hori-
zontal branch H’ which extends a consider-
able distance, and then turns upward and
unites with the vertical branch H°, which ex-
tends as high or higher than the top of the

| tank I, and then turns and unites with the
branch H® which runs horizontally a consid-

erable distance and unites with the part H of
thelivesteam pipe which leadsinto the boiler.
Below the point where the branch pipe H®

makes its eonnection with the steam supply-
ing pipe H, the steam pipe has a downward

and upwardly running U-shaped extension
H?> of considerable length, the upwardly
turned leg of the said U-shaped extension, at

any other suitable part of a boiler or other | its upper terminus, uniting with a horizontal
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| steam pipe H the above mentioned branches
H¢ H5 H, H7, are extended, the terminat--
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branch pipe H?® which connects just above a

- branch connection of the steam pipe with that

part H* of the steam supply pipe which leads
to the air duct of the Llower F, and which
portion of the steam pipe is closed at top with
a screw cap U, on removal of which a wire can
be run down through a hydrocarbon vapor
discharging jet nozzle, and into it, to clean it
out whenever clogging occurs. In a T-coup-
ling ¢ of the live steam pipe the aforesaid hy-
drocarbon vapor discharging jet nozzle d is
applied, said nozzle being of less diameter
than the interior of the coupling, and its ter-
minus being below the point where the steam
from the horizontal branch of the U-shaped
portion of the steam pipe enters the branch
portion II* of said steam pipe and discharges
the vaporized hydrocarbon amidst the steam
in the said part II* of the steam pipe. The
discharge of the vaporized hydrocarbon into
the portion I* of the steam pipe is thus not
only effected by the steam acting upon the
water piston in the tank and in the branches
I°, HP 7 and through said piston upon it,
but also by the suctional force of the steam
on 1ts way to the blower F through the branch
I, The U-bend H? of the steam pipe H
forms a trap into which the steam from the
boiler is compelled to pass before it reaches
the part II* of the steam pipe II, and owing to
this a column of steam is constantly in the

‘upturned leg of the U-bend of the steam pipe,

as well as in thesteam pipe leading into said
leg, and a baclk pressure is constantly acting
to prevent the hydroearbon vapor, which is
lighter than steam and water, from passing
into the boiler instead of into the fire, as
would be the case if the connection from the
boiler with the part II* of the steam pipe were
made direct, or without this interposed trap,
the back pressure referred to being due to the
tact that the jet orifices of the jetting device
of the biower are of less capacity in their ag-
gregate discharging area than the diameter
of the steam supply pipe, and thus while im-
perfect operation is avoided injury to the
boiler metal or rivets by contact of the hydro-
carbon vapor therewith is prevented, as will
be hereinafter more fully seen.

By my invention I am enabled to use live
steam acting upon a body of water beneath
a column of hydrocarbon which is lighter
than water for effecting the feed of the hydro-
carbon to the vaporizing pipes or chambers
and from said pipes or chambersinto the live
steam pipe where it is mixed with the live
steam, and thence in a mixed condition to the
duct of the blower and from thence to a fire
bed of solid carbonaceous fuel. It will be
seen that the water of condensation of the
steam will rest in the vertical branch portions
H7and I®of the steam pipe II,and constantly
form a water piston for forcing the liquid hy-
drocarbon out of the tank into pipe K X’ K?
by pressure of live steam behind it; and that
the height of the column of condensed steam
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tal force. The globe cock Liserves as ameans
for cutting off the steam from the boiler, the
cock M for regulating the supply of hydro-
carbon to the mixing branch pipe H* of the
steam pipe Il, and the cock N for regulating

or shutting off entirely the supply of steam

to the bottom of the tank; and also for trap-
ping the water of condensation in the water
chamber ¢ and vertical branch II° of the steam
pipe and holding it ready for serving as a
water piston for forcing out the hydrocarbon
from the tank during the drawing off of the
waterfrom the tank to makeroom forrefilling
with liquid hydrocarbon. It is obvious that
by lengthening the vertical branch H° of the
steam pipe and elevating the horizontal
branch I1® a greater pressure will be secured,
as the height of the column of water in said
branch I° will add to the force on the under
side of the column of liquid hydroearbon in
the tank. It will also be understood that by

means of the U-shaped bend HH*° forming a

trap any liability of the hydrocarbon vapor
passing into the boiler will be avoided, be-
cause the vapor of hydrocarbon is lighter
than vapor of water, or steam; and this being
the case and the blower being higher than
the lowest part of the trap, the vapor will es-
cape atthe pointof least resistance. DBythus
preventing the hydrocarbon vapor passing
Iinto the hoiler any seriousconsequences from
the presence therein will be avoided, which

18 important as the vapors of crude o1l con-

tain elements that cause rust and destruction
to the material and rivets of which theboiler
1s construeted; it also containsg elements of a
highly explosive character which might, in
the presence of great heat, cause serious con-
sequences.

At the bottom of the U-bend an automatic
drip-cock or valve s is provided to prevent
the accumulation of water by condensation
in the steam pipe when the apparatus is not
in action, such difficulty being often expe-
rienced from leaky globe valves.

In the event that it is found advantageous
to simply introduce steam direct from the
boiler to the blower, this can be done by shut-
ting cocks M and N, and this feature of the

apparatus 1s important at such times as when

the supply of oil from the tank is exhausted
and 1t 1s not convenient to get an immediate
supply; but this mannerof mixing steam and
alr is not regarded novel of itself orindepend-
ently of the liquid hydrocarbon supplying
and hydrocarbon vapor controlling means
hereinafter described.

What I claim as my invention is—

1. In a combined hydrocarbon vaporizing,
and vapor, hydrocarbon and steam mixing
apparatus, the combination of the liquid hy-
drocarbon tank and means for causing live

steam from the live steam pipe to condense
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in said pipe and form a wadter piston for ef-

fecting by the pressure of the live steam be-
hind and upon the water piston, the feed of

serves to increase the pressure by its gravi- | the liquid hydrocarbon to a vaporizer, and a
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steam mixing branch pipe, and air duet of a | sage near its bottom for condensed steam,

furnace blower substantially as deseribed.
9. The combination with a liguid hydrocar-

bon tank, of asteam pipehaving branch pipes

in which a portion of the live steam condenses
and forms a water piston forward of the live
steam, and a- hydrocarbon branch pipe in

which the hydrocarbon is mixed with steam,
a liquid hydrocarbon supply pipe connected
with the tank, a live steam cireulating coil or

chamber, an air duct of a blower and a fur-
nace adapted for having the said mixed va-
pors and air passed beneath and up through
the fuel on a grate or supportmn' bed, sub-
stantially as desurlbed |

3. The combination of a live steam supply
pipe connected with the boiler and leading to
amixing devicewhich is connected to a Jettlnﬂ'
device in the air duct of a blower, and hav-

ing a downward and an upward extendmﬂ'_

part forming a. U-bend as H? which bend
forms a qteam trap; and ahydrocarbon vapor
supply pipe leading from asupplytanktothe

_mixing device, substantmlly as deseribed. |
4. Aliquid hydrocarbontank provided with

a filling pass&ﬂ‘e at the top, an entrance pas-

|

and a draw-off pipe with cock, said dI&W-Off |

pipe having its receiving end located some' :

distance above the bottom of the tank, in
combination with a hydrocarbon conduemnn'
pipe, and a live steam pipe, both pipes pro-
vided with branches, the steam branches ar-
ranged far enough from the steam pipe H to
effect a condensation of a portion of thesteam

‘into water, and thus cause a water piston to

form below the body of liquid hydrocarbon
in the tank and forward of the live steam,

35

and the feeding of the liquid hydrocarbon

out of the tank to be acecomplished by press
ure of the steam upon the water; and the said
draw-off pipe serving to trap a quantity of
water in the tank equal to its height or the

40

 height of its discharging end above the bot-

tom of the tank, substantially as described.
In tt—:-fstnr_lorl}r whereof I hereunto affix m_y
swnature in presence of two witnesses.

WILLIA"\I MOQLAVE

Wltnesses
K. T. FLNWIOK 1.
~ C. CALVERT HINES.

5 |



	Drawings
	Front Page
	Specification
	Claims

