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ALFRED D. DUNCAN, OF GALVESTON, TEXAS, AND WILLIAM H. WAFER, OF
: ' CHICAGO, ILLINOIS. o L

RETORT HYDROCARBON-BURNER.
' SPECIFICATION forming part of Letters Patent No. 702,638, dated June 17,1902. .
' Application fled July 1,1901, Serial No. 66,691, (Nomodel) EE

To all whom it may concermn: [ in section and partly in elevation, of a por-

“Beit known that we, ALFRED D. DUNCAN,
residing at Galveston, in the county of Gal-
veston and State of Texas, and WILLIAM H.

5 WAFER, residing at Chicago, in the county of |
- Cook and State of Illinois, citizens of the
- United States, haveinvented certain newand -

usefnl Improvementsin Retort Hydrocarbon-
Burners, of which the following is’a specifi-

" Yo cation. :

This invention relates toimprovements in
~ retort-burners, to be used for any sunitable
and desired purposeand for any kind of oils;
. and it consists in certain peculiarities of the
15 construction, novel arrangement, and oper-
ation of the various parts thereof, as will be
- hereinafter more fully set forth and specifie-
ally claimed. o T
The objects of ourinvention are to provide
20 a direct-combustion retort-burner for any
- . and all of the various kinds of hydrocarbon
-oils; to furnish a burner of the above-named
character which shall be of such construec-
tion that the combustion will be perfect and
25 complete and the oil and air may be supplied
. thereto under a uniform pressure of high or
low degree. SRV Lo
‘Another object is toprovide a burner which
can be constructed of parts which are mainly
30 carried in stock by merchants, thus enabling
. them to be readily assembled without the ne-
cessity of having special machinery for their
manufacture or skilled workmen to put them
‘together. : - ‘
Other cbjects and advantages of the inven-
tion will appear inthesubjoined description.
In order to enable others skilled in the arf
‘to which our invention pertains to make and
use the same, we will now proceed to describe
it, referring to the accompanying drawings,
in which— '
Tigure 1 is a fragmental perspective view,
. partly in section and partly in elevation, of
a Dboiler and its furnaece, showing our-im-
proved burner applied thereto and in opera-
tion. ~ Fig. 2 is a vertical sectional view
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through the retort and burner,showing a por--

tion of the oil and air pipes. Fig. 3is a bot-
tom plan view of the burner-valve. Fig. 4
5o is a sectional view thereof, taken on line4 4,
Fig. 3., Fig. 5is a perspective view, partly

tion of a furnace with our burner applied
thereto and illustrating a modification inits
construction; and Fig. 6 is an enlarged de- 55
tail view, o R

Similar Jettsrs refer to like parts through-
out the different views of the drawings. '

A represents the furnace-of a boiler B,
which furnace may be of the ordinary orany 6o
preferred construction; butin the present in-
stance we have shown the fire-box theréof as
having a floor A’, inclined from the bridge-
wall o toward the front plate o' of the fur-
nace. Secured to the outer surface of the 65
front plate o’ is a box-like casing C, whichis -

_provided in its- bottom with a’ damper-open-
‘ing b and in its front .portion with another

damper-opening b', the purposes of which
will be presently explained. . On the top.of 70
the casing C is located the retort D, whichis
preferably formed of fire-clay so shaped as. .
to provide a spherical chamber d, from which
asuitablechannel or opening d’ leads through

the front plate a’ of the furnace to the fire- 75

“box. “The retort D is shown in"the present

instance as being made of two pieces d* and .
d® of fire-clay, each having substantially a
hemispherical .cavity or hollow which when
said pieces are united together form the 8o
spherical chamber d orretort-proper.  How-
ever, we do not desire to be limited 'to any .
number of pieces.or any specific: material in
the construction of the retort, as we may -
make it.of other material than fite-clay and 83
of more than two pieces or of pieces having
different-shaped cavities. - B

" Hinged to the outer surface of the front
plate a' of the furnace is a piece ¢, to the outer -
edge of which is hinged at its upper end a 9o
piece ¢/, which is provided at its lower por-

‘tion. with a hook ¢? to engage an eye ¢ on the

front portion of the casing C. The pieces ¢

and ¢, together with the topof the casing G,

form a casing orprotection for the retort, and 95

said pieces may be raised to the position shown

by dotted lines in Fig. 2'of the drawings, so-

that the retort may be repaired or a new one

readily placed:im position. .- ! : v
The lower portion of the retort is formed 16>

with an opening d*, through which passes a

| tube E, the upper end of which is open and
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flared, as ate. (See Fig. 2 of the drawings.)
The tube E is located in the hox or casing C
and has its lower end extending through the
bottom tirereof and secured in place by means
of a collar ¢/, which surrounds it. Passing
through the tube E from its bottom to its top
is a pipe E/, which hason its upper outer sur-
face a sleeve €5 provided with spiral ribs ¢,
and at its upper end within the chamber d of
the retort and in the Aaring portion e of the
tube B a eup-shaped and flaring valve-seat e®
for the reception and operation of the burner-
valve e’ and escape of the hydrocarbon. The
valve e®isconcavo-convexand hasonits lower
or concave surface a series of curved ribs or
corrugations e* to give to the oil a cireling
movement as it is forced through the pipe E'
and burner into the retort-chamber. The
valve e° carries a stem ¢, which is preferably
inthe form of a cross in eross-section, and has
a pin €% extending into vertical slots e in the
upper portion of the pipe E', thus permitting
the valve to be raised by pressure and low-
ered by gravity.

Communiecating with the lower portion of
the pipe K’ is another pipe E?, which commu-
nicates at its other end with the lower portion
of a tank or reservoir which contains oil un-
der pressure and may be located at any suit-
able or desired distance from the furnace and
burner. The lower portion of the pipe E' is
provided with a drip-cup E® and a valve g,
which valve is employed to allow oil to pass
from the pipe E'into the cup E?, where it may
be ignited in setting the burner in operation.
Communicating. at one of its ends with the
upper portion of the tank or reservoir F is a
pipe H, which passes through the casing C
and communicates at its other end with the
tube or pipe E, as is clearly shown in Figs. 1
and 2 of the drawings. The pipe H is pro-
vided with a valve & to regulate the flow of
air therethrough. Communicating at one of
its ends with the upper portion of the tank
F and above the oil-line therein is a pipe H’,
which communicates at its other end with an
air-compressor H? of the ordinary or any de-
sired construction, and which compressor may
be located at any desired point.

InFig. 5 of the drawings we haveillustrated
a modified form of our invention, which con-
sists inemploying, besides the partsabovede-
seribed, a coil or loop of pipe G, which ex-
tends up through the casing C and into the
fire-boxand communicates with the lower por-
tion of the pipe E’ and is for the purpose of su-
perheating the oil as it passes therethrough.
In this figure is shown a casing in which may
be located a series of our burners, all or any
of which may be equipped with the loop or
coil G of pipe. :

Theoperationisasfollows: Thetank orres-
ervoir I is partially filled with oil and air un-
der pressure admitted thereto, when by open-
ing the valves 7y and 2’ in the pipes H and E2,
respectively, oil and air will be caused to flow
into and through the tube E and pipe E' un-
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der uniform pressure, which may be regulated
as desired. In starting the burnerthe valve
¢ is opened, so as to allow oil to escape from
the pipe ' into the drip-cup E?, where it may
be ignited, when by opening the damper b the
blaze from the burningoil will asecend into the
chamber C and ignite the oil or gas therefrom
in the retort-chamber, after which the valve
g may be closed and the oil in the drvip-cup
extinguished. The damperd’in the casing C
may be opened for the purpose of observation
and also to furnish a draft. As the oil es-
capes from the pipe K’ under pressure it will
raise the valve ¢® and by reason of the curved
grooves or corrugations e* on the lower sur-
face thereof will give to the oil a rotary or
whirling movement, in which operation the es-
caping air or steam from the tube E by rea-
son.of the spiral ribs on the pipe I’ will be
caused to whirl in the opposite direction and
to thoroughly mingle therewith. Instead of
using compressed air we may employ steam
and admit it to the tank F under pressure,
when the same operation will be carried out.
By employing the loop or coil G itiis apparent
that the oil will be heated therein and vapo-
rized, thus causing it to flow from the burner
on the upper end of the pipe I in the form of
gas, where it will be ignited and discharged
from the retort through the opening ' there-
in into the fire-box of the furnace. '

From the foregoing it will be understood
that the valve-seat ¢* and valve ¢® comprise
the burner and principal generator, for it is
evident thatasthe mixtureof oil, air, or steam
escapes therefrom and is ignited the said
partswill become heated and will generate gas
or vapor.

Having thus fully described ourinvention,
what we claim as new, and desire to secure by
Letters Patent, is—

1. The combination with a retort having a
discharge-opening and another opening inits
lower portion, of a tube extending into the re-
tort and having communication with a supply
of steam or air, a pipe extending through said
tube into the retort and communicating with
a supply of oil, a valve seated on the end of
said pipe in the retortand having onitslower
surface a series of curved corrugations, and
means to control the flow of oil, air or steam,
substantially as described.

2. The combination with a retort having a
discharge-opening and another opening in its
lower portion, of a tube extending at one of
its ends through said lower opening into the
retort and having a communication with a
supply of steam or air under pressure, s pipe
extending through said tube into the retort
and communicating with asupply of oil under
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pressure, a flaring valve-seat on the end of

the pipe in the retort, a gravity-valve located
in said seat and having on its lower surface
a series of curved corrugations, substantially
as deseribed.

3. The combination with a furnace, of a
easing secured to the front plate thereof and
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having a dampered opening in its bottom and
front, a retort on said casing and havinga
discharge-opening communicating with the

fire-box and another opening communicating

with the casing, a tube extending through

-the casing and into the retort and connected
‘to a supply of steam or air, a pipe extending
through- said tube into the retortand con-

nected toa supply of oil, a drip-cup on the
lower portion of said pipe, a valve seated on
the end of said pipe in the retort, means to

_control the flow of oil, and means to control

the flow of air and steam substantially as de-
serlbed

. The combination with a furnace, ot a re-
torb supported on the front plate thereof and
having a discharge-opening communicating
with the fire-box and another opening in its
lower portion, hinged pieces secured to the
furnace to protcct the top and front of the
retort, a burner located in the retort and
having communication through the opening
in the lower portion thereof with a reservoir

containing oil and air, or 011 and steam under
pressure, substantially as described.

5. The eombination with a retort havmfr a,j‘

g

discharge-opening-and another opening in ts .

lower portion, of a tube extending at one of

its.ends through said lower opening into the
retort and havmﬂ a communication with a

supply of steam or air under pressure, a pipe

having on its upper outer surface spiral ribs

30

and extendmw through said tube into the re- -

tort' and’ eommumcatmv with a supply of oil
under pressure, a ﬁarmv valve seat on the
end of the pipe in the retort a vrawty-valve

35

located in said seat and havmu on its lower

surface a series of’ corruo'atio'ns curved in the
opposite direction from the curve of the ribs
on the pipe, substantlallv as described.

ALFRED D. DUNCAN. -
WILLIAM H. WAFER.

Witnesses:
CHAS. C. TILLMAN,
A. GUSTAFSON.




