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To all whony it mualy concerm:

Bait known that we, JOHN S. SHERMAN and
GrOoRGE H. HARMS, citizens of the United
States, residing at Detroit, county of Wayne,
State of Michigan, have invented a certain
new and useful Improvement in Vapor-Burn-
ers; and we declare the following to be a fall,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it pertains to make and use the same,
reference being had to the acecompanylng
drawings, which form a part of this specifica-
tlon.

Thisinvention relates tohydrocarbon-burn-
ors of that class in which the hydrocarbon in
liquid form is delivered 1nto an open trough
located at the bottom of and elosing the cham-
ber between vertical walls that are provided
with air-inlets through the walls, the air-open-
ings being of so small a size that the gas which
rises from the trough is burned between the
walls and the flame rises above the top of the
confining-walls. |

We have found from experience that in
burners of this character the walls must be
made of substantially uniform thickness, ap d
the slits or holes through which the airis ad-
mitted must be smooth and regular and prop-
erly proportioned in size with reference to
the thickness of the wall itself. If theslitor
hole is too narrow in proportion to the thick-
ness of the wall, not enough air 1s admitted
and the gas is not thoroughly consumed. 1f
the slit or hole is too large, other and differ-
ant difficulties arise. If the walls are not of
aniform thickness, there will be spots where
the combustion is improper. At some places
there may be an excess of air if the wall 18
thin, and at other places there may be a de-
ficiency of air if the wall is thick. We have
also found from experience that the ordinary
perforated sheet metal will not produce good
results, or if it does produce good resulfs
when the burner is new such perforated sheet
metal very soon buckles and bends under the
action of heat, changes the size of the open-
ing between
somewhat changes the direction with which
the air passes through the sheet metal, al-

so though this latter change is slight, owing to

the thinness of the metal.
We have found that even cast-iron from

the walls at some places,and also

| jected to so high a heat .as
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the effects of constant heating and cooling eXx-
pands and becomes permanently set, and one
object of this invention is to nrovide a means
to compensate for the permanent expansion
due to the high temperature to which the
burner is repeatedly subjected.

Wo have found that a properly-coustructed
burner of cast-iron will hold its shape very
much longer and better than the sheet metal
which is sometimes used, and we have in this
invention shown and described a form of such
cast-iron burner so constructed that the walls
are of uniform thickness, and the openings
cut therethrough are consequently of u niform
capacity, so that a burner constructed in ac-
cordance with this invention produces ex-
tremely good results in the first instance and
retains its capacity to produce good results
for a long period of time.

In the drawings, Figure 1 shows our im-
proved burner in perspective. Iig. 2 shows
that one of the fire-walls which Is outside.
The view is in perspeetive as seen from a po-
sition below it. Fig. 3 shows the interior
cone. Iigs. 4 and 5 show the intermediate
walls, and of these Fig. 4 shows the inner wall
of the outside ring and Fig. 5 the outer fire-
wall of the inside ring. Fig. 61is a plan view
of the double annular trough. Fig. 7 shows
a band or ring sometimes used between the
rings of Iigs. 4 and o. Fig. 4 is seen from
the top and
bottom, -

The inner wall consists of the cylinder A
of Fig. 3, the top of which 18 closed excepf,
for a central opening a. (Seen in Fig. 1.)
On the interior of the cylinder are vertical
ribs d, which hold the various segments to-
oether. This cylinder 18 cast with integral
walls, and the slots ¢ are sawed through the
walls, thus producing a number of rings,
which are held together by the uncut portion
of the ribs d. Several of the upper rings of
this cylinder and of each of the cylinders,
Figs. 2, 4, and 5, are split into two or several
segments, leaving between the ends of the
segments a saw-kert s, which will allow each

ring or segment of ring to expand. Wehave
found that it is not necessary to split all of
the rings, but only those of the upper half of
The lower half is not sub-
the upper and 1s

the fire-walls.

Figs. 3 and 5 are seen from the .
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‘reducing the
The subsequent work of finishing is reduced

=

not so injuriously affected by the heat. The
Same form of structure is used on the other
fire-walls of the burner, each of which is origi-
nally cast as a’ceylinder, with ribs running
lengthwise of the cylinder. The ribs of those
cylinders which are to form the outer fire-
wall of the ring are cast on the outside, and
the ribs of those cylinders which are to form
the inside or inner wall of the combustion-
chamber are cast on the inside, Thus the
wall A in the assembled burner rests on the
flange 2 of Fig. 6, and the ribs which hold the
rings of this wall together are on the inside
of the eylinder and are never in actual con-
tact with the burning gases.

The ring shown in Fig. 5 forms the outer
wall of the inner combpustion-chamber above
the trough C, has the ribs on the outside of
the eylinder, and at the top part of this cyl-
inder there is g flange 5 projecting outward,
1t being broad éenough to cover the air-open-
Ing 5* between the troughs C and D. Pref-
erably through this flange are air-holes T,

The eylinder 6 of IFig. 4 forms the inner

fire-wall of the outer combustion-chamber,
has its ribs d on the Inside, and at the top
has a narrow flange, upon which the flange 5
rests, spaced therefrom by small knobs 6~
Theouter fire-wall 7 of the outer combustion-
chamber has its ribs e on the outside and has
at 1ts top a projecting flange 8, and below the
flange 8 close onto the ribs is riveted or oth-
erwise secured a band 9, preferably of sheet-
iron. No fire ever touches this, and it is at
all times comparatively cool. Sheet -iron
ansSwers every purpose for this position.

T'he fire-walls which form the sides of the
combustion-chambers get red-hot, especially
the inner eylinder A, in which the propor-
tion of metal for the exposure to cold air is
large. This ceylinder very soon after the
burner is ignited becomes red-hot and re-
mains red-hot so long as the fire is burning.

Wesometimes place between thecylinders,
Fig. 5 and Fig. 6, a sheot-iron ring 7*.  This
divides the air rising through the alr-opening
»* and produces a steadier flame. |

By constructing the various fire-wallsin the
form indicated it is possible to make the walls
of substantially uniform thickness and tocast
them without special care, thereby making
the original construction of them easy and
loss in casting to a minimum.

greatly, as uniformity in the size of the slits
is produced in the wall of uniform thickness
with an ordinary cutting-tool.

In assembling the various parts the cylin-
der A forms the inner wall and the cylinder
I forms the outer wall of the annular com-
bustion-chamber, which is located directly
above the trough C. The air passes readily

up through the opening within the trough C
into the hollow of the cylinder A and through

695,889

Some portion of the air also passes up through
the opening a to furnish a secondary supply

of air to the flame above the top of the burner.

Between the cylinder B and the cylinder 6
there is an air-space (or several alr-spaces
when the ring is used) over the opening 52
covered by the flange 5, so that the air read-
ily passes up through the space 5* into the
annularchamberbetween the cylinders Band
6 and passes through the slits into the com-
bustion - chambers C and D, and a portion
passes through the holes T to furnish a sec-
ondary supply of air above the burner.

The cylinder 7 rests over the outer wall of
the trough D, and there are between it and
the ring or wall 9 alr-spaces, which are open
at the bottom and which are covered by the
flange 8, so that the rising carrent of air is
drawn through theslots in the wall 7 into the
combustion-chamber.

The double annular trough of Fig. 6 is fed
with hydrocarbon through the pipe 19, which
leads into the outer trough and from which
the liquid hydrocarbon or vapor. passes
through the covered passage-way 10 into the
trough C. | |

What we claim is—

1. In a hydrocarbon-burner, the combins-
tion of a plurality of distinet cylinders of cast,
metal, each of which is provided with longi-
tudinal ribs and with circumferential slots
which divide the eylinders into rings held to-
gether by said ribs, said slots extending into
sald ribs, the several cylinders being ar-
ranged to form combustion-chambers and air-
chambers arranged alternately, and cover-
plates above the tops of the air-chambers,
substantially as desceribed. |

2. In a hydrocarbon-burner, the combina-
tionof annular, concentric combustion-chams-

bers, an annular air-chamber between the

combustion - chambers, and a dividing-ring
located in the annular air-chamber, substan-
tially as described.

3. In a hydrocarbon-burner, an outer cast
cylinder provided with external longitudinal
ribs and transverse slots dividing the eylin-

der into rings and which slots extend into

said ribs, and an inner separate cast cylin-
der provided with internal longitudinal ribs,
and transverse slots dividing the eylinder
into rings and which slots extend into said
ribs, said c¢ylinders forming between them an
annular combustion-chamber, substantially
as described.

In testimony whereof we sign this specifi-
cation in the presence of two witnesses.

JOHN S. SHERMAN.
GEORGE H. HARMS.

Witnesses:
| CHARLES F. BURTON,
VIRGINIA M. CLougH.

the slots ¢ into the combustion - chamber. 65

75

8&_

90

95

ICO

105

11O

11§

120




	Drawings
	Front Page
	Specification
	Claims

