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~ No. 791,613,
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-
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~ PROCESS OF PREPARING OIL FOR COMBUSTION.

SPECIFICATION forming part of Letters Patent No. 791,613, dated June 6, 1905.
' Application filed April 30,1903, Serial No. 154,958, i

1o all whom it may concern:

Be 1t known that we, GusTay W, DrAsEL
and THrEoporE A. TyAS, citizens of the United

L]
. 1
1.

States, residing in Hoboken, county of Hud--
son, 1n the State of New Jersey, have Invented:
certaln new and useful Improvements in

14

Processes of Prep_aring O1l for Combustion, of

which the following 1s a specification, refer-
ence being had to the accompanying draw-

ings, forming a part hereof. |
- This invention relates to processes for con-

- verting hydrocarbon and other oils from g

20

crude or unrefined sta

te into a combustible
I Or gas. o

vapor L SN o

| Bne objection heretofore to the use of a

- crude-oil fuel in stoves, furnaces, and other
~oil-consuming apparatus has been the diffi-

culty of burning such fuel therein without
clogging the feed-pipes and burners and with-
out an 1mperfect combustion and the conse-
quent production of .smoky flames. The
cause for this difficulty is believed to have

- been due largely to the presence of Impurities
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in the fuel and also to the imperfect and in-
complete manner in which the vaporization
and carbureting of the fuel has been effected.
Accordinglyrefined oil from which the Impuri-
ties and substances difficult
have been removed has been required to be
su%)plied to such apparatuses, and even with
med oil the objectionable features which
accompany the use
tirely eliminated. | - _ _
- The present invention is designed particu-
larly to overcome such difficulties as have
been encountered in the _
crude oil in oil-burning stoves and the like;

of crude oil are not en-

and to this end the invention is chiefly con- |

cerned with effecting the complete and thor-

crude oil and to the carrying forward into the
burner of any and all impurities which may
exist in the crude oil and are incapable of be-
ing readily converted into a gas. 'The com-
plete va . _
rendered difficult by the presence of impuri-
ties is also hindered by the presence of semi-
solid and other hydrocarbons which remain

unconverted at high tempe’i‘atlires and which

of vaporization

| the fire-box just inside the front wall,
4 1s a detail 1n section on the plane indicated

attempts to burn

orization of crude oil besides being

‘in the fuel-conduit.
1n. side elevation and

| blast o

reflining removes. It is found, however, that
many of these refractory hydrocarbons may
be converted into a gaseous state if properly
agitated, heated, and allowed to expand: and
one of the objects of this invention is to pro-
vide a process for reducing such substances,
as well as the easier vaporizable portions of
crude oll, to a gaseous state, and which proc-
ess shall also be capable of being easily and
conveniently applied in the running of fur-
naces and similar apparatuses where the re-
duction of crude oil is desirable. = =

Adurther object of the invention isto carry
forward to the burners or to a trap near the
burners-all substances whatsoever which may
remain over after all the convertible portions
of the fuel have been vaporized. -
~ The 1mproved process will be more partic-
ularly described hereinafter with reference to
the accompanying drawings, where a furnace

15 1lustrated m the operation of which the

invention may be applied. o
- In said drawings, Wigure 1 is a longitudi-
nal section through the fire-hox of a double
boiler, showing an apparatus suitable for the
practice of the improved method. Fig. 2 is
a general plan of the apparatus shown in
Fig.1. Fig. 3 isa transverse section through

g,

B _éﬂbs@ances, as above statéd, the process of 5o

6o

gl
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by the line 4 4 in Fig. 5 and showing the fans

In transverse section _ _
be used in connection with the invention.

Fig. 5 is a detail, partly
n partly broken away, of
the parts shown in Kig. 4. Fig. 6 is a detail
of a burner which may

35

In accordance with the invention fuel in

vith _ r- | the form of crude oil is first delivered from a
ough vaporization and carbureting of the |

convenient source of supply into a mixing
and vaporizing chdmber over a continuous

tP air. For this purpose a chamber a,
preferably tubular in form, is provided at
one side of a fire-box or heater b, where it

1s out of the intensest heat of the fire, and
‘mto sald chamber lead oil and air

_ supply
pipes ¢ and d, respectively. The tubular

go

95

chamber should have a relatively large di- :

ameter-as compared with the fuel and air
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pipes, so as to permit the oil to vaporize
freely and the vapor to expand and com-
mingle with plenty of air. In the present

case the invention 1s illustrated n connec-

tion with a furnace for a double boiler, and

the sections of chamber ¢, which lie in each

compartment of the fire-box of the furnace,
are joined together at the middle of the fire-
box, and both seetions form one continuous
tube, which is preferably integral, as shown
in the drawings, and which the air and oil
supply pipes enter at both ends. The air-
pipes d are to be connected to a suitable air-
supply under pressure, and these pipes fur-
nish to chamber ¢ a continuous blast of air
over and upon which the oil 1s discharged

from pipes ¢, the oil being thereby vaporized -

and mingled with air and the mixture di-

rected into the center of tubular chamber a.

This mixture of air and vaporized oil which
is ‘effected by the air-blast in chamber a 1s
heated therein and on account of the rela-
tively large capacity of said chamber 1s per-
mitted to expand and to further mingle
itself with air, it being in a constant state of
agitation owing to the two oppositely-di-
rected currents of air and oil entering each
end of the chamber. The mixture thus
formed is delivered downwardly toward the
burner; but its progress toward the burneris
retarded somewhat to permit the fuel enter-
ing chamber a to be retained therein long
enough to be properly treated. For this
purpose the outlet from the vaporizing-cham-
ber is contracted sufficiently to effect the
proper retardation, a small nipple ¢ being
provided in the bottom of said chamber at
the center thereof, from which nipple lead
two small pipes f and ¢, both of which have
slight downward inclinations and extend
across the fire-box within a brick partition A
between the two sections thereol. The pipes
fand ¢ are protected from the direct heat of
the fire by the brick partition, but are heated
sufficiently to supply heat continuously to
the contained fuel, which at this pomnt exists
for the most part in a gaseous state.

In order to further commingle the vapor-
ized oil and the air which constitute the gas-
eous portions of the fuel delivered from the
chamber ¢ and also to completely vaporize
any oil which escapes in an unvaporized con-
dition from said chamber, the fuel after pass-
ing through the contracted pipes f and g,
where 1t is compressed and slightly concen-
trated, is again heated and permitted to ex-
pand freely. Preferably, also, the tuel after
passing through the pipes f and g, 1s agitated
by mechanical means, such asfans or blowers,
which greatlyfacilitates the vaporization and
expansion. Ifor permitting expansion a
chamber 2 of considerable capacity -1s pro-
vided in each section of the fire-box, the two
chambers being united at the center of the
fire-box and the pipes f and ¢ opening down-

l
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wardly into the chambers near the junction
thereof. Tor stirring or agitating the fuel
two fans &k and ! may be provided, having a
plurality of radially-disposed blades m, and
these fans may be journaled upon a trans-
verse axis n, mounted in the side walls.  The

- fuel is delivered from the pipes f and g upon

each of the fans, respectively, the pipe f dis-
charging upon the fan £ tangentially m one
direction, while the pipe g discharges upon
fan /in the same manner but in the opposite
direction, thus causing the mixture to be
thoroughly stirred up and commingled and
any unconverted oil to be discharged from
the fans into the respective chambers and
quickly vaporized and prevented from falling
upon the bottoms of the chambers. The ex-
pansion-chambers are slichtly lower, as will
be observed in the drawings, than chamber a
and are secured to the opposite side of the
furnace-wall out of the intensest heat of the
fire. The fuel in these expansion-chambers
is completely vaporized by being permitted
to expand freely by being reheated to a con-
siderable degree, owing to the large superfi-
cial area of the chambers, and when the fans
are employed by being thoroughly agitated.

After the mixture passes the fans and
while it is being expanded, heated, and agi-
tated in the expansion-chambers it 1s con-
tinually advanced in a downwardly direction
in its progress to the burner. At either end
of the furnace the mixture passes from the
expansion-chamber into a small delivery-
pipe p, directed downwardly at all points,
through which it is conducted to the burner.
This pipe is preferably carried outside the
furnace and is provided with a safety-valve
g, controlling-cock r, and trap s. The trap1s
provided to collect any solid or semiliquid
matter which might for any reason collect or
form in the delivery-pipe, and thus 1t pre-
vents such matter from clogging said pipe or
the burner.

The burner may comprise any suitable ap-
paratus adapted to receive and consume gas-
eous fuel. Asshown in Ifig. 6, such a burner
may bhe constructed from solid castings ¢, pro-
vided with grooves in their surfaces, which
when the castings are assembled form flat
channels « and burner-slits ». The delivery-
pipe » may be led down through the burner
and may communicate with the channels »
through small openings w. A supply of air
under pressure may also be furnished through
a pipe «, which leads into a narrow chamber
1 in the rear or the burner and communicates
with each channel «, whereby additional air,
if necessary, is furnished to the gaseous fuel
and the fuel is directed into the burner-shts.

It will be understood that the invention is

not limited to any particular {form of appara-

tus in which the improved process 1s prac-
ticed, the apparatus heremnbefore described
having been so described merely that the na-
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- 1ng the vapor thus formed together witn the |

- Weclaim as our invention— =~ =
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ture of the invéntioh might’ be -cléarly under-
stood. T T e

. 1. 'The process of preparing oil for combus-
tion, which consists in mixing the oil with air,

heating the mixture within a chamber, forc-

- unvaporized oil downward through a restrict-

IO

s

- 20

- mixture in the second chamber and deliver- o
- ingthe final mixture downward to the burner. | S
. . In presence of—

ed passage into a second chamber, heating
the mixture in the second chamber and deliv-
ering the final mixture dOWHW&];d to the
burner. S - S

- 2. The _process.'of Preparing oil for combus-
tion, which consists in mixing the oil with air;

heating the mixture within a chamber, forc-
ing the vapor thus formed together with the

‘unvaporized oil downward through a restrict-
ed passage, into a second chamber, agitating
- the unvaporized oil and vapor as it passes

through the restricted passage,- heating the

. 8. The process of preparing oil for combus-
tion, which consists in discharging the oil

25 upon a continuous blast of air, heating the

o1l downward through

mixture within a chamber, forcing

oll-downward through a restricted passage
Into a second chamber, heating the mixture

‘In the second chamber and delivering the final

mixture downward to the burner.

4. The process of preparing oil for combus-

tion, which consists in discharging the oil

upon & continuous. blast of air, heating the

mixture within a chamber, forcing the vapor
thus formed together with '
rhl a restricted
into a second chamber, agitating
rized oil and vapor as

Ppassage

second chamber and delivering the final mix-
ture downward to the burner.
This specification signed and witnessed this

27th day of April, A. D. 1903.

 GUSTAV WM. DRASEL.
THEODORE A. TYAS. -

- AntHONY N. JESBERA,
- Luctus VARNEY.

_ the vapor
| thus formed together with the unvaporized
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