July 3, 1923.

1460719

‘W. M. HOFFMAN

. FUEL OIL BURNER

2 5heets-5heet 1

- Filed March 13, 1922

) Inientor-

‘CX:~<§2C»kJﬂdL%“1
- (lhtorney



July 3, 1923. _ : 1,460,719
: W. M. HOFFMAN
FUEL OIL BURNER 7
~Filed March 13, 1922 2 Sheets-Sheet 2

: gnﬂeﬁtnm

B Rt ok



 Patented Juiy 3, 1923,

10

15

20

25

30

35

- more fully appear in the following descrip--

50

UNITED STATES

1,460,719

PATENT OFFICE.

WILLIAM M. HOFFMAN, OF BUFFALO, NEW YORK, ASSIGNOR, BY MESNE ASSIGN-
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- FUEL-OIL BURNER.

Application filed March 18, 1822. Serial No. 543,189

To all whom it may concern:
Be it known that I, Wiarranx M. Horr-

MAN, citizen of the United States, residing -

at Buffelo, county of Erie, State of New
York, have invented a certain new and use-
ful Improvement in Fuel-Oil Burners, and
declare the following to be a full, clear, and
exact description of the same, such as will
enable others skilled in the art to which it
pertains to make and use the same, refer-
ence being had to the accompanying draw-

in%% which form a part of this specification.

y invention relates to improvements in
fuel oil burners. An object is to provide an
improved fuel oil burner adapted to utilize
the low-grade Mexican and Texan asphal-

tum base oils which contain a large percent-

age of asphalt and other tarry material,
These oils are of such viscosity as to prevent
their use in atomizing or spraying types of
burners, as they flow with difficulty even
at 60 degrees Fahr. o

In my own pre-existing type of burner,
as disclosed in my United States Patent
No. 1,401,404, dated Dec. 27, 1921, which
burner was adapted to utilize the low-grade
fuel oils, these asphaltum base oils clogged
up the pores of the asbestos core. Due to
immense quantities of these asphaltum base
oils and the very low price at which they
may be purchased, they form a most desir-
able soirce of cheap fuel. My improved
type of burner, here shown, has for its ob-
ject the utilization of such oils economically
and efficiently in connection with either
large or small heating units and the produc-
tion of a maximum of heat units from the
use of a minimum of fuel. _

The above, and other objects, together
with the details of construction of the
burner, and its method of operation, will

tion, appended claims and accompanying
drawings, in which: :

Figure 1 is a longitudinal cross-section
through my improved burner.

Fig. 2 is a rear end elevation of the
burner.

Fig. 3 is a vertical sectional view taken

on the line 3—3, of Fig. 1,

- Fig. 4 is a lon%ﬂ:udinal cross-section
through & modified form of my burner,

ous refractory material 13,

Fig» 5 is a vertical cross-section taken
on the line 5—5 of Fig. 4.

Fig. 6is a rear end elevation of the burner
shown in Fig. 4. .

My improved burner is comprised in a
hollow elongate combustion chamber 10
within the interior of which combustion
takes place, and provided with an elongate
opening 11 for

the discharge of products
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of combustion, and an atmospheric open-

ing 12 for the admission of air to the com-
bustion chamber. The to
of this hollow casing are lined with 8 por-
such as an amor-
phous asbestos held together in a coarse tex-
ture by a suitable bond and molded to &
the interior of the casing. '

As shown in Figs. 1 to 8 inclusive, this
refractory lining does not extend through-

‘out the interior of the casing, but the bot-

tom of the casing which is adapted to serve

“as an oil pan is filled with loosely associated

pieces of a suitable porous refractory sub-
stance, ‘such as molded asbestos bails 14.
These balls are adapted to loosely associate
with each other, as distinguished from being
packed closely together, so as to provide
spaces between them to be filled with the
liquid fuel. The fuel oil is fed to the lower
part of this pan through a feed pipe 15
which leads from a suitable source of oi
il;g)ply and is provided with perforations

Positioned forwardly of the discharee
opening is an outwardly flaring hollow jack-
eted superheater 16, adapted to be supplied
with steam from a suitable source of supply
through a conduit 17 and which in turn sup-

‘plies dry, heated steam, superheated by the

passage of the products of combustion
through the superheater, to a pair of noz-
zles 18, -

As shown in Figs. 1 to 3, a conduit 19
leads from the superheater to a T, 20 which
supplies the two nozzles 18. Positioned at
the rear of the asbestos-lined portion of the

and side walls:
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combustion chamber, is a sump 21 adapted -

to receive the oil from which overflows the
top of the balls 14. Tt will be observed that
the rear wall of this sump rises to a greater

height than the forward wall so that should”

100

the sump be completely filled with oil, it "
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will flow back again into the combustion
chamber. The type of burner just described
and as illustrated in Figs. 1 to 3 is adapted
for large heating units and it is obvious
that nozzles in any desired number might
be supplied and that the burner could be
constructed in whatever size desired and
adjusted to project the products of combus-
tion where wanted for uge. :

In Figs. 4 to 6 T have shown a reduced
size of burner of somewhat different shape
and the interior of which is completely lined
with an asbestos inner wall, as described, for
the top and sides of the burner shown in
Fig. 1. The fuel oil is fed to this modified
type of burner through an inlet pipe 22 di-
rectly to the bottom of the casing or oil pan,
in which pan are disposed the molded as-
bestos balls. This burner is provided with
a single nozzle 23 supplied “‘with steam from
the superheater in the manner previously
(described. except that the steam line is pro-
vided with a regulating valve 24, which
valve, however, might well be omitted.
Steam is supplied to the superheater itself
through conduit 25 which leads from a suit-
able source of steam supply, not shown in
the drawing.

The construction and operation of both
types of burners is similar. :

" 0il is fed into the lower part of the
burner or pan partly filling the same and
rising between the asbestos balls.

When the burner is lighted the oil is vola-
tilized and burns on the surface of the balls
and around the sides and top of the burner.
The oil will work upwardly through the
porous refractory side wall and the volatil-
ized oils rising from the bed will burn on
the top and sides of the combustion cham-
ber. Dry. heated steam is_ projected by
means of the nozzles through the burning

~ zone and a draft of air is drawn into the
" burner around the steam nozzle through the
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opening 12, furnishing oxygen and hydro-
gen to mix with the volatilized hydrocarbon
in the combustion chamber.

The outwardly flaring superheater serves
as a portion of the combustion chamber in
which combustion is completed. -

Tt has been found that the asphaltum base
oils above referred to may be completely
burned in this type of burner and that the
side wall and top are substantially free from
carbon formation; during the burning proc-
ess the upper layer of balls becomes white
hot and the oil rises through the porous tex-
ture of the loosely associated balls and burns
on the surface thereof.

What I claim is:

1. In a fuel oil burner, in combination, a
hollow combustion chamber within the inte-
rior of which combustion takes place, which
combustion chamber has a continuous encir-
cling wall and is open at orie end for the
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discharge of products of combustion and the
bottom of which is covered with a bed of

loosely associated pieces of porous refrac- -

tory material, and means for projecting &
vapor jet into said chamber over said bed
toward the open end thereof. ]

9. In a fuel oil burner, in combination, a
cylindrical hollow combustion chamber hav-
ing a continuous outer wall and open at one
end for the discharge of products of com-
bustion, the bottom of which chamber is

covered with a bed of loosely associated -

pieces’of porous refractory material over the
surface of which a vapor jet is projected
toward the discharge opening and means
for supplying fuel oil to said bed.

3. In a fuel oil burner, a hollow combus-

tion chamber open at one end for the dis-
charge of products of combustion and hav-
ing an outwardly flaring discharge mouth
extending from said open end, said combus-
tion chamber provided with a porous refrac-
tory lining and an oil pan filled with loosely
associated pieces of porous refractory ma-
terial, and means positioned at the oppo-
site end of said chamber for projecting a
vapor jet thereinto.

4. In a fuel oil burner, a hollow combus-

tion chamber open for the discharge of
products of combustion and having an out-
wardly flaring jacketed discharge mouth
adapted to serve as a steam superheater, said
combustion chamber provided with a porous
refractory lining on the sides and at the
top and ‘an oil pan positioned at the bot-
tom which pan is filled with loosely asso-
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ciated porous refractory material, means for
feeding oil to said pan and means for pro- -

jecting a steam jet fed from said superheater
into the interior of said chamber over said
pan. , , :

5. In a fuel oil burner, a hollow combus-
tion chamber lined with a porous refractory
material and having an outlet for the dis-
charge of products of combustion, the lower
portion of which chamber serves as an oil
pan and is covered with a bed of disasso-
ciated porous refractory material, and a va-

por jet projecting nozzle positioned to pro-

ject “a jet of vapor into said combustion
chamber over said oil pan toward the outlet
from.the chamber. 4

6. In a fuel oil burner, a combustion cham-
ber consisting of a hollow metal casing, the
interior of which is lined with a porous re-
fractory material and the bottom of which
is covered with loosely associated porous
refractory balls in communicating contact
with the porous refractory lining of the cas-
ing, said casing provided with an outlet for
the discharge of products of combustion, and
a jacketed discharge mouth extending out-
wardly from such outlet, a nozzle so dis-
posed as to project a jet into and through
said combustion chamber toward the out-
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let therefrom, vapor communicating means
leading from said jacketed discharge mouth
to said nozzle, and fuel communicating

means leading to the lower portion of said -

casing. : _

7. In a fuel oil burner, a holiow combus-
tion chamber having a continuous encircling
wall and open at one end for the discharge
of products of combustion, a vapor jet pro-
jecting nozzle positioned at the opposite end
of said chamber to project a jet of vapor
through the chamber toward the discharge

a

therefrom, said combustion chamber lined
with a porous refractory material through
which fuel oil may percolate and the bottom
of which chamber 1s covered with a bed of
loosely associdted porous refractory balls,
and an oil sump within said chamber sep-
arated by a partition from said bed of balls
and adapted to collect the overflow of fuel
oil therefrom. -

In testimony whereof, I sign this specifi-

cation.
WILLIAM M. HOFFMAN,
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