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pact against it of steam from a jet.

UNITED STATES

PATENT OFFICE,

FRANK W. MINSHALL, OF MARIETTA, OHIO.

HYDROCARBON-OIL BURNER.

SPECIFICATION forming part of Letters Patent No. 405,219, dated June 11, 1889.
Application filed September 28, 1888, Serial No, 286,648, (No model.)

To all whom it may concermn.:

Be it known that I, FRANK W. MINSHALL,
a citizen of the United States,residing at Ma-
rietta,in the county of Washington and State

of Ohto, have invented a new and useful Im-

provement in Hydrocarbon-Oil Burners, of

which the following is a specification.

My invention relates to 1mproved means
for producing thorough consumption of hydro-
carbon oil as fuel.

So far as 1 am aware, nearly every device

“hitherto provided for burning liquid hydro-

carbon as fuel has depended, for its operation
in preparing the oil to facilitate its combus-
tion, on breaking up or distributing the liquid.
into fine particles generally by direct im-
I find,
however that the 1mpact of steam dir ectly
upon the liguid doesnot insure such adivision
of 1t into particles as will effect its complete

-~ and ready combustion.
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The objects of my invention are to provide
a construction of hydrocarbon-oil burner that
shall afford the greatest possible economy in
the fuel used, and whereby the quantity of
the fuel may be quickly and readily regulated
according to varying requirements without

losing the advantage of rapid and complete

combustion, whereby there may be a steady
aelivery into the fire-box of any required
quantity of the fuel, and wheleby deposit of
fixed carbon, smoke, or soot 1n flues shall be

avolded.

In the drawings, F10 ure 1 shows a view in-

elevation, mainly sectional and partly broken,
of myimproved hydrocarbon-oil burner. Fig.
2 18 a section taken on the line 2 2 of Fig. 1,
and viewed in the direction of the arrows.

Figs. 3 and 4show details of construction. Fig.

5 presents my improved device applied to a
furnace shown in plan section; and Figs. 6

and 7 show in detail the means for controlling

the supply of air to the fire-chamber around

the burner.
A is afire-box of any suitable construction,

and through a side of which extends horizon-
tally, or nemly 80, & pipe B, provided with a
regula,tlnfr-d&mper .
C is a pipe outside of the fire-bhox, prefer-
ably of the same diameter as the pipe B, with

which it communicates between the ends of

the pipe C, one-of which is provided Wlth a

perforated head «, the openings in which are
controlled by means of a suitable damper &/,
while the other leads at an angle into the fire-
box through a side of the latter opposite that
at which the pipe B enters, and which is pro-

vided around the pipe C with perforations, as

shown, controlled by a suitable reg ula,tmﬂ—
dampel C’.
D 18 a pipe, plefelably of about one-ha,h

the diameter of the pipe (, and extending

into the latter through the end 2 about to the

- communication therewith of the pipe B, and

the outer end of the latter is by preferenee
somewhat lower than the inner end where it
joins the pipe C.

~ The inner end g of the pipe Dig perfomted
by providing holes in a portion thereof, as

shown in Ifig. 3; of may comprise a cap so

perforated,ag mnst the inside surface of which

within the pipe is a non-perforated plate or
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semicireular disk p, and a rod o is connected

at one end eccentrically with the plate P, ex-
tending therefrom backward in the pipe D
and 1s bent toward its opposite extr emity 0
form a handle or lever n, which projects
through a slot m, formed transversely in the
pipe, the slot being covered inside the pipe D
by a collar or ring [, through Which the han-

dle n passes, and a spring n' is confined

around the handle n to hold the collar [ against
the slot to prevent leakage.

K is a pipe, plefelabl;s of about one-third
the diameter of the pipe D, extending through
the latter from its outer end (Whlch may be
closed by a nut %, through which the pipe E, as
shown, passes) and through the semicircular
disk pand inner end g to the comm unication of
the pipe C with the fuel-chamber A, where it
is provided with a jet 2, which enters the fire-

| box. A pipe F, provided with avalve B, leads
from the oil-supply (not shown) into the pipe

D near the outer end of the latter.
(x 18 & chest for steam, communicating with

the pipe E near its end which extends be- -
yond the pipe D through a pipe I, and hav-

ing ports g and fin a dmphlaom I’ and coin-

cident with which enter, 1*espectively, a Steam-

pipe ¢’, leading from a supply (not shown) of
common &team, and a steam-pipe f/, leading
through the fire-box (wherein the fire super-
heats the steam as it passes through the pipe
J7) from a steam - supply. (Not shown.)
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Within the box G above the diaphragm I” is a
slide-valve I, having openings ¢* and /%, corre-
sponding with the ports g and 7, and which
may, by sliding the valve I, be made to coincide
alternately with the ports to close one and

open the other, or simultaneously therewith

to close partially both ports. A rod e is con-
nected at one end with the slide-valve and
projects therefrom beyond the box G,

K is a metal rod supported in the steam-
pipe E and projecting beyond the outer end
thereof, from which projecting end it 1s piv-
otally connected by a rod L with the rod e
of the slide-valve, a fulerum d being provided
for the rod L. between its pivoted extremities
and by preference sufficiently near the rod I
to afford long leverage between the fulerum
and slide-valve. |

The operation of the device 1s as follows:
The oil, which is admitted through the pipe
It to the pipe D, is introduced as a finely-di-
vided mixture of petroleum spray and vapor
and hot air, produced Dby the mechanism in
the manner hereinafter described, into the
fire-chamber A, wherein it is consumed, gen-
erating the heat which heats air passing
through the pipe B, in which the supply of
air is regulated by the valve r,and superheats
steam passing through the pipe f/. As the
0il enters the pipe D, the lighter parts of the
liquid are volatilized by the mfluence of the
heat of the steam-pipe E,while the remaining
parts are forced, by the expansion of the vola-
tilized portions, with the latter through the
perforations in the end or cap g into the pipe
C, which forms the vapor-chamber, in the
form of a fine spray. The perforations re-
ferred to (which are formed in a segmental
portion of the end or cap g, preferably by
drilling them from the outer side with a coun-
tersink until nearly through the metal and
then entirely through with a very fine drill)
may be controlled by turning the rod o at
the handle 722 to cause the semicircular disk,
which normally covers the perforations in
order to retain the oil in the pipe D till it be-
comes thoroughly heated, to uncover them,
or any desired portion of them, the rod and
handle thus serving to regulate the amount
of fuel discharged into_the vapor-chamber by
turning the plate p to gage the discharge-
openings. "T'he rod o, for operating the plate
P, affords a very simple means for its purpose.
Other means for accomplishing the same ob-
ject may, however, readily suggest themselves
to those skilled in the art to which my i1m-
provement relates; and I do not confine my
invention to the use of the exact means for
the purpose illustrated. Steam admitted to
the pipe E discharges into the fire-box A at
the jet 2, and the suction effect of such dis-
charge draws the mixture of hydrocarbon
vapor and spray from the vaporizing-cham-
ber C together with hot air, which enters it
through the pipe B, and the regulating-
damper C’ serves to control the supply of ex-
ternal air to the fire-chamber.

405,219

I regulate and maintain at any desired de-

oree the temperature of the oil in the pipe D

by the slide-valve I, which 1s actuated auto-
matically to admit commmon or superheated
steam, or both, simultaneously into the pipe
E by way of the pipe I through the medinm
of a thermostat, compoged of the metal rod
K, and connected with the valve by means of
the lever I.. The expansion of the rod K by
excess of heat in the pipe E moves the valve
I to close or reduce the live-steam port f and
open or enlarge the common-steam port g,
while consequent eventnal lowering of the
temperature in the pipe E by contracting the
thermostat-rod K actuates the valve in the
opposite direction.

Thus, as will be seen, my improved device
does not depend for its operation on forming
the spray mechanieally by the impaect of the
current of steam against the oil; butit forms
a true vapor of the more volatile parts by
heat transmitted to the oil, whereby the ten-
sion of the expanding vapor forces the liquid
residue of the oil through small openings in
the form of a spray. |

It will be noticed that my improved burner
is entirely outside the fire-chamber. This
is essential to attain all the advantages of my
improvement, since were the burner to be en-

tirely or to project to a material extent in-

side the fire-chamber, as isthe case with other
oil-burners known to me, it would become
heated to a degree of intensity sufficient to
ignite in the vaporizing-chambexr the hydro-
oen constituent of the hydrocarbon, and
thereby cause a deposit of carbon inside the
burner, which would tend to choke it. By
providing my burner entirely outside of the
fire-chamber I am enabled to maintain the
vaporizing-chamber at a temperature helow
the igniting-point of hydrogen, and my auto-
matic regulating mechanism serves to main-
tain this temperature fixed.

What I claim as new, and desire to secure
by Letters Patent, 1s—

1. In a hydrocarbon-oil burner, the combi-
nation, with a fire-chamber, of a vaporizing-
chamber C, having one end at which it leads
into the fire-chamber entirely open, thereby
affording an unobstructed discharge-orifice,
an oil-pipe D, extending part way through the
chamber C longitudinally thereof and open-
ing into the latter, and a steam-pipe E, ex-
tending through the oil-pipe and vaporizing-
chamber to near the discharge end of the lat-
ter, substantially as described.

2. In a hydrocarbon-oil burner, the combi-
nation, with a fire-chamber, of a vaporizing-
chamber C, communicating with the fire-
chamber, an oil-pipe D, extending part way
through the chamber C longitudinally thereot
and opcening into the latter, a hot-air pipe b,
leading into the vaporizing-chamber near the
discharge end of the oil-pipe, and a steam-
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pipe K, extending through the oil-pipe and -

vaporizing-chamber to near the discharge end
of the latter, substantially as described.
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3. In a hydrocarbon-oil ‘burner, the combi-
nation, with a fire-chamber, of a vaporizing-
chamber C, an oil-pipe D, leading into the
vaporizing-chamber and provided with per-
forations at its discharge end, a revoluble
plate p, means for rotating the plate p, and

a steam-pipe K, extending through the oil-pipe

and chamber C and terminating in a jet ¢
near the entrance of the fire-chamber, sub-
stantially as described.

4. In a hydrocarbon-oil burner, the combi-
nation, with a fire-chamber, of a vaporizing-

~chamber C, an oil-pipe D, leading into the

vaporizing-chamber, a steam-pipe E, extend-
ing through the oil-pipe and chamber C, a
valve I in the steam-passage, and a thermo-
stat connected with the valve, substantially
as and. for the purpose set forth.

5. In a hydrocarbon-oil burner, the combi-
nation, with a fire-chamber, of a vaporizing-

chamber C, an oil-pipe D, leading into the

vaporizing-chamber, a steam-pipe E, extend-
ing through the oil-pipe afd chamber C, a

~metal rod K, supported in the steam-pipe,

and avalve I in the steam-passage connected
with and actuated by the expansion and con-
traction of the rod K, substantially as and for

the purpose set forth.

6. In a hydrocarbon-oil burner, the combi-
nation, with a fire-chamber, of a vaporizing-
chamber C, communicating with the fire-
chamber, an air-pipe B, leading through the
1re-chamber into the vaporizing-chamber, an
oil-pipe D, leading into the vaporizing-cham-
ber,.a steam-pipe E, extending through the
oil-pipe and chamber C and leading into the
fire-chamber, a metal rod K, supported in the
steam-pipe, a steam-box G, communicating
with the pipe E and provided with a valve I,
connected with the rod K, a steam-pipe f’,
passing through the fire-chamber, and a
steam-pipe ¢’, both steam-pipes f’ and ¢’
leading into the box G, substantially as de-

seribed,
- FRANK W. MINSHAILL.
In presence of— o
CATHARINE WHEATLEY,
O. M. STEEN.
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