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- UNITED STATES

PateENnT OFFICE.

ARTHUR H. EDDY, OF WINDSOR, CONNECTICUT.

APPARATUS FOR BURNING OIL. _ |

SPECIFICATION forming part of Lettexs']?atent No. 540,651 , dated June 11,1895,
Application filed May 17, 1894, Serial No. 511,682, (No model.)

Lo all whom i may concern: :

Be it known that I, ARTHUR H. EDDY, a citi-
zen of the United States, residing at Windsor;
in the county of Hartford and State of Con-
necticut, have invented certain new and use-

ful Traprovements in Apparatus for Burning:

Oils, of which the following is a specification.
* This invention relates to apparatus for
burning oil; the object of my present inven-
tion being to furnish an improved apparatus
whereby fuel-oil in a crude, refined or par-
tially refined state may be effectively reduced
by a centrifugal action to a highly atomized
condition and mixed with relatively larger
quantities of air preparatory to ignition, to
thereby secure complete aeration and meet
the requirements of perfect combustion.
Inthe drawings accompanying and forming
a part of this specification, Figure 1 is a sec-
tional side elevation of a portion of a boiler-
furnace, showing an oil-burner embodying my
invention applied thereto. Fig. 21is a central
longitudinal section of the burner on an en-
larged scale. Fig. 3 is a detail in side eleva-
tion of one of the spreaders, the spreader-shaft
being shownin cross-section.

" sectional view of the burner, taken in line a a,
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Fig. 2, looking toward the right hand in said
figure. TFig. 5 is a detail of the central bear-
ing for the spreader-tubé. - '

Similar characters designatelike partsin all
of the figures. o .

In the preferred form thereof herein shown,
the apparatus for reducing my invention to
practice, comprisesa main air-supply chamber
or casing, an intermediate revoluble aerating
or mixing-chamber located within the main

" air-supply chamber, an oil-supply in commu-
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nication with the aerating chamber, one or
morespreadersadjacenttosaid aeratingcham-
ber in position and adapted for disseminaiing
the inflowing oil, and means for rotating said
spreaders, as will be hereinafter more fully
-described. . '

The outer casing or air tube of the burner,
designated by C, is preferablyin the nature of
a hollow coneas shown in the drawings. 'This
casing is connected with the air-supply pipe
4, through which the air-blast is conducted
from some suitable blower. (Not shown.)

The oil-spreader or atomizing and aerating

one of the walls as 5" of the apparatus.

Fig. 4is across-

devices are shown supported upon a central
pipe, B, which is, or may be, held in place or

-carried by means of a bracket, 5, fixed in any

suitable manner to any econvenient portion of
0il
issupplied through this pipe by some suitable
means, usually a pump (not shown), or, in

‘some cases it may be allowed to simply run

into the pipe from some properly elevated oil
reservoir. The forward end of said pipe is
shown closed by plug, 6, which in some cases
may have thereon the guard-cone 7 for insur-
ing the spreading of the oil away from the
axial line of the pipe when the oil, mingled
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with air as herein deseribed, enters the far- .

nace-chamber. ‘

‘On the pipe B is supported the principal
spreading apparatus, which consists of the
spreader tube D, means for supporting the
tube about centrally of the pipe, and means
for revolving the tube around the pipe. This
tube, which also constitutes the intermediate
air-chamber, is supported by some suitable
bearings at 10 and 12, respectively, said bear-
ings being preferably roller-bearings. The
bearing at the left hand for supporting the
rearward or outward .end of the spreader tube
D is shown having balls 11 running on the

pipe B and held in place between the inner.
ritn 13 of the spreader Fand the cap 15 which -

is fixed to the spreadeér by screws 17. The
spreader F shown in side elevation in Fig. 3
has a series of arms 14 connecting its inner
end 13 with the outer rim 16, to which outer

rim the end of said tube D is’shown firmly

fixed.

As a means for rotating the spreader Fand
spreader-tube D the spreader is shown pro-
vided with the arms 18 to which are fastened
the propeller blades 19 so disposeéd that the
air-blast which is forced through the casing
Cin the rear of the propeller blades at'the
enlarged end of the casing, as denoted by ar-
rows in Fig. 2, revolves the spreader F and
spreader-tube carried thereby rapidly,in one
direction. A collar, 20, is shown fixed on the
pipe B for preventing any backward move:-
ment of the spreader during operation. The
other bearing 12 for the spreader-tube D is
shown provided with a central cone, 21, ad-
justably-fixed to the central pipe B by means
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of a set-serew, 21”.  This so-called cone con-
stitutes the inner track for the balls 22 which
support the inner end 23 of another spreader
or perforated disk H whose outer end, 24, is
fixed in the spreader-tubeD. At its forward
end, at the right hand of Fig. 2, the spreader-
tube D is shown provided with a flaring ter-
minal flange, 25 and secured to the pipe B,
adjacent to the end of the spreader-tubeis a
conical guard-disk, 26, whose periphery is
sufficiently remote from the flange 25 of the
spreader-tube as'to leave a narrow space, 27,
through which the partially atomized oil may
be ejected from:the tube D during the rota-
tion thereof so as to be commingled with the
inflowing air which surrounds said spreader-
tube, as will be readily understood' by refer-
ence to Fig. 2 of the drawings.

Oil is admitted to the spreader-tube D
through transverse perforations 2,in the cen-
tral pipe B, which perforations will preferably
be loeated near:the discharge-end of - the tube
D; the oil passing out: through ‘the outlets 2
in the central pipe B against the inner side
of . the spreader-tube,: will, owing to the rota-
tion of said tube, be spread into a thin layer
or stream which flows along toward the dis-
charge:end of said spreader-tube and ming-
ling with the air-supply is thrown off ina
thin sheet of vapor or spray:at the edge of
the terminal flange 25.

The major portion of the air-blast passes
through the casing C: outside the spreader-
tube D; a portion of it however passing
through the interior of the tube D so as to
mingle with the oil when this passes through
the space 27 and thereby assist in atomizing
the same, causing ‘a partially attenuated or
aerated vapor to be thrown into contact with
the influx of air surrounding the tube D.

The pressure of the air-blast against the
propeller blades 19 tends to drive forward the
spreader F and spreader-tube D, this forward
thrust being taken up by the balls 22 against
the cone 21, so that no provision againstend-
wise movement is required in connection with
the intermediate bearing or spreader H.

On the forward inner end of the ceniral
pipe B isasecondary orsupplemental spread-
er-device which also operates as an aerating
apparatus for further combining the oil-spray
and air previous toits entrance in the furnace-
chamber. Thisapparatusintheform thereof
herein shown, consists of a spreader-wheel,
designated in a general way by M, which is
shown supported by its inner rim, 29, on balls,
30, which are shown supported on a cone, 31,
fixed in any suitable manner on the pipe B.
The arms 32 of the wheel M carry a rim, 33,
which should be slightly conical in form, and
whose rearward edge overlaps, by a short dis-
tance, the forward edge of the spreader-tube
D, so that during the rotation of the spreader-
tube D the vapor and liquid particles of oil
ejected therefrom will be thrown against the
outer rim of the wheel M. The rim 33 is
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somewhat larger than the end of the tube D
80 as to provide a space 34 through which a
considerable amount of air may pass from the
outside of the tube D for mingling with the
partially aerated vapor being ejected. from
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said tube, which vapor being received within -

the rapidly - revolving and slightly c¢onical
spreader rim 33, is carried forward within
said rim and thereby throwing into the fur-
nace-chamber within and acrosstheouter cur-
rent of air,.the vapor.and air-currents being
represented by the arrows 35 and 37, respect-
ively.

The spreader-wheel M isrevolved by means
of wings or propeller-blades, 36, formed there-
on, which:-blades are preferably set inclined
oppositely to the blades 19 of the prinecipal
spreader apparatus, so that while the spread-
er-tube D revolvesinonedirection, the spread-
er-wheel M revolves in the opposite direction,
thereby subjecting the oil to the most thor-
ough mixtare in . its atomized eondition with
thejair-blast. - Thisaeration or mixture, being
especially marked between theouter portions
of the:eentral air-blast and inner portionsof
the outer air-blast, is extremely effective and
secures the best practical reguirements for
perfect combustion, so that when the com-
bined airand oil-vapor isignited it burns com-
pletely and uniformly.

In practice, only one roller-bearing for the
wheel M is required since the pressure of the
air-blast against the propeller-blades 36 holds
the wheel M forward against the balls 30 and
the cone 31 and actuates the same in a bal-
anced condition, The hub 26’ of the guard-
disk 26 may form a collar, as herein-shown,
forpreventing the backward movementof the
wheel M away from the cone 31.

My improved apparatus comprises, briefy
stated, in combination with an inclosing tube
or casing, means for generating a rapidly-ro-
tating current of air, means for rapidly and op-
positely rotating a current of air within the
first-mentioned current, and means for sub-
jecting a sfream of oil to the action of these
concentrie, oppositely-rotating currents. To
accomplish this end the oil is introduced
through the central pipe B into the spreader
tube D in which is contained the central body
of air, it being distributed around the walls
of said tube D by the revolution thereof out-
side the central column of air, and vaporized
thereby and by the rotation of said air-col-
umn, after which the resultant vapor is car-
ried beyond the discharge end of the tube,
and within and across the other eolumn of
air, which results in a highly aerated product,
as will be readily understood by reference to
Figs. 1 and 2 of the drawings.

Having thus described my invention, I
claim-—

1. In an oil-burner, the combination with
an inclosing tube or easing, of means carried
therein for generating a rapidly-rotating cur-
rent of air, means for rapidly and oppositely
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rotating a eurrent of air within said first-men-

tioned current, and means for subjecting a’

stream of oil to the action of said air-currents,
substantially as deseribed and for the purpose

2. Inanoil-burner of the class specified, two
tubes located one within the other and one of
which constitutes a casing and the other of
which constitutes an oil-spreader, ineans for
supplying oil to the interior of the spreader-

tube, and means for rotating the spreader-
tube and for forcing a supply of air through
the interior of said tube, and for forcing a ro-
tating eurrent of air through the casing and
around said spreader-tube mmultaneously
substantially as described and for the purpose
set forth.

3. In an oil-burner, an inner and an outer
air-tube concentric to each other, means for
supplying air to the outer tube, means for
supplying oil to the interior of the inner tube,
and means for rotating said inner tube and
for forcing a supply of air through the inte-
rior of said tube, and for forcing a rotating
current of air through the outer tube and
around said inner tube simultaneously sub-
stantially as deseribed and for the purpose
set forth.

4. In an oil-burner, an outer air-tube orcas-
ing and means for supplying air thereto, in
co mbmatlon with a perforated oil-supply pipe
extending through said. casing and carrying
a spreadmv tube concentric w1th relation to

" the outer tube, and means for rotating said
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inner tube and forcing asupply of air through
the interior of said tube, and for forcing a ro-
tating current of air through the casing and

- around said inner tube simultaneously sub-
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stantially as deseribed and for the purpose
set forth.

5. In an oil- burner, the combination with
the outer tube or casing, of an air-blast pipe
in connection with said tube, an oil-supply
pipe supported within said tube and perfo-

rated at one end, a revoluble spreader-tube
supported upon sald pipe, means for supply-
ing oil to the oil-pipe, and meaus for rotating
the spreader-tube and for forcing a supply of
air through the interior of said tube, and for
forcing a rotating current of air through the

casing and around said spreader-tube simul-
taneously substantially as deseribed and- for
the purpose set forth.

6. In an oil-burner, two concentrie air-sup-

“{ ply tubes of different diameters located one

within the other, means connected with and
adapted for rotating one of said tubes and for
forcing a current of air to rotate within and
longitudinally throngh the interiors of both
of said tubes, and means for supplying oil to
the interior of one of said tubes, substantially
as described and for the purpose set forth.

7. In an oil-burner, the combination with
an outer tube or easing, and with means for
supplying air thereto, of twoindependent and
concentrically - disposed spreaders mounted
one within the other and adapted to be ro-
tated in opposite directions by the force of
the air-supply and one of said spreaders con-
stituting an inner tube or casing, and means
for supplying oil tosaid inner tube or spread-
er, substantially as deseribed.

8. In.an oil-burner, the combination with
an outer tube or casing and with means for
supplying air thereto; of a spreading appa-
ratus, consisting of a spreader-tube supported
for rotation within said casing, means adja-
cent to the rear end of thespreader-tube and
adapted for forcing a supply of air through
the interior of said spreader-tube,and oneor
more spreaders in the path of said air-supply;
and means for supplying oil to the interior of
said spreader-tube in advance of said last-
mentioned spreaders, substantially as de-
seribed.

9. In an oil-burner, the combination with-

a casing and means for supplying air thereto,
of a concentric spreader-tube supported for
rotation upon a perforated oil-supply pipe,
means for rotating said spreader-tube,
spreader-wheel supported upon the oil-pipe
adjacent to and overlapping the outer edge of
the spreader-tube, and means for rotating said
spreader-wheel oppositely to the direction of
rotation of said spreader- tube, substantially
as described.
ARTHUR H. EDDY.
Witnesses:
FrED. J. DOLE,
FREDERICK A. BOLAND,
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