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Un1TED STATES PATENT OFFICE.

TOIN J. McDONALD. OF BERKELEY, AND ANTHONY D. MCLEAN, OF SAN
FRANCISCO, CALIFORNIA. '

OIL-BURNER.

SPECIFICATION forming part of Letters Patent No. 719,686, dated February 3, 1903.
Application filed April 9,1902, Serial No. 102,007, (No model.

To all whom it maly CoOncerw: |

Be it known that we, JOBN J. MCDONALD,
residing at Berkeley, county of Alameda, and
ANTHONY D. MCLEAN, residing in the city
and county of San Francisco, State of Cali-
fornia, citizens of the United States, have in-
vented an Improvement in Oil-Burners; and
we hereby declare the following to be a full,
clear, and exact description of the same.

Our invention relates to improvements in
hydrocarbon-burners. Its object is to pro-

vide a burner for low-gravity oil and suitable

for use particularly with marine boilers.

Tt consists, broadly, of a casing having oil
and steam chambers separated by a partition
perpendicular to the axis of the burner, out-
let-passages from said chambers on either
side of and adjacent to the partition, said
outlet-passages converging to acommon point
of discharge exterior to the burner, said oil-
chamber adapted to be enveloped by the
flame and so act as u superheater for the oil.

More specifically, it consists in the combi-
nation of a casing or shell, an oil-pipe extend-
ing centrally therethrough and projecting be-
yond the front end of the casing, an annular
steam-chamber formed between the casing
and said pipe, an annular beveled-edge par-
tition adjustable on said pipe and adapted to
form an annular steam-passage with the end
of the casing, a cap or second casing member
supported on the extension of the oil-pipe, an
annular oil-chamber formed between said cap
and pipe, and an annular oil-outlet between
the adjacent edges of the cap and partitions.

It also comprises details which will be more
fully set forth hereinafter, having reference
to the accompanying drawings, 1n which—

Figure 1represents alongitudinal cross-sec-

tion of our burner adapted as a superheater.

Fig. 2 represenits a modification of the
burner. Fig. 3 is a cross-section on line % v/,
Fig. 1. TFig. 4 is a cross-section on line x w,
Fig. 1. .

A represents a casing having an oil-feed
pipe 2 extending centrally through it and pro-
jecting beyond the burner end of the casing.
Between the casing and the pipe an annular
steam-chamber 3 is formed. |

32 is the steam-inlef.

A diaphragm or annular plate 4 1S adjuast-
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able on the pipe extension and Is adapted to
fit over the end of the casing. This dia-
phragm may be threaded on the pipe, as
shown in Fig. 1, or may fit loosely and be
slidable thereon, Fig. 2. The adjacent faces
of the casing and diaphragm may be corre-
spondingly beveled at any suitable angle.
The space 5 between these beveled sarfaces
forms an annular steam-outlet passage.

A cap 7 fits on over the pipe 2 and has an
interior diameter greater than the exterior di-
ameter of the pipe, so that an annular oil
chamber is formed between the pipe and cap.
in Figs. 1 and 2 we have shown two different

| forms of this eap attached in different ways.

In the latter case the end of the pipe 2 is
threaded, and a screw 9, fitting the pipe,
serves to retain the capin place on the pipe.

The diaphragm-plate 4 has an annular flange
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11 projecting into the space between the cap -

and the pipe and dividing said space in two
annular compartments 12 and 13, communi-
cating with each ‘other throngh the perfora-
tions 14 in the flange 11. The pipe 2 i8 per-
forated at 15 to admit oil to the chamber 12.
A washer 16 may-be interposed between the
ond of the flange 11 and the cap, and by ad-
justing the screw 9 the size of the oil-dis-
charge orifice may.be varied at will,

In operation the oil or commingled oil and
steam is admitted to the pipe 2 from any
suitable source of supply. Thence flowing
through the pipe it issues from the perfora-

tions 15 into the oil-chamber 12, and thence

through the ports 14 into the space 13 and ont
through the discharge-outlet 10. Simultane-
ously steam is admitted to the chamber 3 and
passes thence through the discharge-outlet 5.
Tt. is understood that the faces of the dia-
phragm may be beveled at any desired angle,
or we may only bevel the face adjacent to the
steam-chamber. In any case the fuel-oil and
the steam by which the oil is finally vaporized

‘and driven into the furnace are kept entirely

separate until they meet at the line of inter-

section of the annular outlets 5 and 10, exte-
rior tothe burner. Ordinarily these faces will
be so beveled and the pressure in the steam-
chamber 3 will be such as to cause the vapor
issuing from the burner to extend in a flared
or cone-shaped sheet over and enveloping .
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though out of contact with the cap. The ef-
fect of the perforated flange 11 is to arrest
the flow of oil and give it more chance 1o be-
come vaporized by tearing it or breaking up
the particles, while the projecting pipe and
the cap serve all the purposes of a super-
heater for the oil.

In Fig. 1 we have shown the burner-cap
more particularly adapted as a superheater.
In this case the cap is formed with a tapered
prolongation 7*, and the oil-pipe is adapted
to discharge against the closed end of the pro-
longation. The cap has a web 17 threaded
on the pipe, whereby the cap is adjustablein

relation to the oil and steam discharge ori- |

fices, and the web is longitudinally slotted,
as at 18, whereby the oil, either in lignid or
vapor form, is admitted to the annular cham-
ber 12 between the slotted flange 11 on the
diaphragm-plate 4 and the oil-pipe. Thence
1t 1ssues through the ports 14 to the space 13
and out through the annular orifice 10, where
1t meets the opposing face of steam from ori-
fice 5. By having the diaphragm-plate and
cap threaded on the pipe and by the inter-
position of a washer 16, if necessary, any ad-

justment of steam or oil outlet desired may

be obtained. |

While it is old in burners to heat oil by
means of a surrounding steam-jacket, our in-
vention goes further, and by forming a suit-
able projecting oil chamber or conduit be-
yond the burner-discharge and having this
chamber or conduit subjected to the heat of
the enveloping flame it is seen that the oil is
heated to a degree impossible by the use.of
steam alone. If commingled steam and oil
passes through the pipe 2, the high tempera-
ture that it is subjected to in the superheater
serves not only to thoroughly vaporize the
oil, but absolutely prevents condensation of
the steam, and the product is a highly-in-
flammable dry vapor.

With this burner we have found it possi-
ble to use crude or low-gravity oil with the
most satisfactory results and in connection
with marine boilers, where the use of oil gen-
erally has been attended with difficulty.

The cap of Fig. 1 is tapered at the end, as
shown, in order to reduce the amount of
metal between the flame and the oil, as it
was found that with an elongated cap, after
the form of that shown in Fig. 2, the intense
heat of the surrounding flame soon burned
and destroyed the metal; but by tapering it
the circulation of the oil keeps it sufticiently
cool at this point to prevent such burning and
injary. | |

Having thus described our invention, what
we claim, and desire to secure by Letters Pat-
ent, 18— |

1. The combination in a hydrocarbon-
burner of alongitudinal supply-pipe, annular
chambers surrounding said pipe, a diaphragm
extending substantially at right angles with

the axis of the chambers, and dividing said

l
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chambers, and discharge ~outlets from said
chambers adjacent to said diaphragm. -

2. The combination in a hydrocarbon-
burner, of a casing, a longitudinal central
pipe, annualar chambers between said pipeand
casing, a diaphragm extending substantially
at right angles with the axis of the chambers
and dividing said chambers into separate oil
and steam compartments, and annular dis-
charge-outlets between each of said compart-
ments and the diaphragm. |
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3. The combination in a hydrocarbon- '

burner, of a pipe or like tubular structure,

casing members surrounding said pipe, cham-
bers formed between said members and pipe,
a diaphragm adjustable on said pipe inter-
mediate of said casing members, vapor-out-
lets between the ends of said members and
the adjacent faces of the diaphragm and only
the chamber on one side of said diaphragm
having communication with said pipe.

4., The combination in a hydrocarbon-
burner, of a pipe or like tubular structure,
casing members enveloping said pipe and
adapted to form chambers between said pipe
and casing members, a diaphragm adjustable
on said pipe intermediate of said members,
converging vapor-outlets on either side of
said diaphragm and said pipe discharginginto
the space inclosed by one of said casing mem-
bers. | | | | |

5. The combination in a hydrocarbon-
burner, of a pipe or like tubular structure,
casing members enveloping said pipe, one of
sald members adjustable longitudinally upon
the pipe, chambers formed betwecen said mem-
bers and pipe, an annular diaphragm inter-
posed between the adjacent endsof said mem-
bers, converging outlet- passages on -either
side of said diaphragm and communieation
between the pipe and one of said chambers.

6. The combination in a hydrocarbon-
burner of a ecentral pipe, concentric envelop-
Ing casing members, chambers between said
pipe and casing members, ports in said pipe
communiecating with one of said chambers, an
annular diaphragm interposed between the
ends of said members, annular outlet- pas-
sages adjacent to said diaphragm, and means
for regulating the size of said outlet-passages.

7. The combination in a hydrocarbon-
burner of a central oil-feed pipe, a concentric
enveloping shell, annular chambers between

| said shell and pipe, ports in said pipe com-

municating with one of said chambers, the
other chamber adapted as a steam-chamber,
and converging annular discharge - orifices
from said chambers intermediate of the ends
of said shell through which the oil and steam
are separately discharged, commingling ex-
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terior to the shell, the commingled product
enveloping the said oil-chamber which is

thereby transformed into a superheater.
3. The combination in a hydrocarbon-

burner, of a casing, a central oil-feed pipe ex-

tending beyond the burner end of said cas-
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extension portion and adjustable In relation
to the end of said casing, a steam-chamber
formed between said easing and pipe and an
annular discharge-orifice between the adja-
cont faces of said casing and diaphragm, a

“capor casing member removably fitting the

end of said pipe and adapted to form an oil-

chamber between the cap and pipe, atomizing

means in said oil-chamber, an annular dis-
charge-orifice between the end of said pipe
and diaphragm, the walls of sald orifices so

inclined as to commingle the product from '

said chambers, and cause sald commingled
produet to be deflected forward and surround
said cap. | | |

"9 The combination in a hydrocarbon-
burner of a casing, an oil-feed pipe extend-

ing centrally through and beyond said casing,
beveled-edge diaphragm-plate on

an annular diaphragm-plate on said pipe- |

3

forated annular flange on said diaphragm and
a cap enveloping the end of said pipe and
flange. | S o

10. The combination 1n a hydrocarbon-
burner of a casing, a central oil-feed pipe, an
annular beveled-edge diaphragm-plate a.d-
justable on said pipe in relation to the end of
| said casing, a tapered cap envyeloping said

diaphragm-plate.
In witness whereof we have hereunto sotonr
| hands.

JOHN J. MCDONALD.
ANTHONY D. McLEAN.

Witnesses:
8. H. NOURSE,
. JEssIE C. BRODIE.

sa,id pipe and adjustable in relation totheend
of said casing, an outwardly-proj ecting per-

pipe and adjustable thereon in relation to the
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