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To all whom it may concerw:

Be it known that I, FRANK P. GLAZIER, a
citizen of the United States, residing at Chel-
sea, county of Washtenaw, State of Michigan,
have invented a certain new and useful Im-
provement in Hydrocarbon-Burners; and I

declare the following to be a full, 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, refer-
ence being had totheaccompanying drawings,
which form a part of this specification.

This invention relates to hydrocarbon-

burners, and has forits object improvements |

in that class of burners in which the liquid
hydrocarbon is delivered at the bottom of a

vaporizing-chamber, wherein it is vaporized
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or gasified and from which it is delivered into
a mixing and combustion chamber, where the
process of chemical union of the hydrocarbon
with oxygen is carried on and the perfect
combustion eiftected.

The object of the combustion which is ef-
fected by the burner of this invention is the
production of heat rather than the produc-
tion of light, and consequently the purpose
of the invention is to produce such a combi-
nation of oxygen and hydrocarbon that a
maximum of heat shall be produced without
references to the produection of light, and, in-
deed, generally when oxygen and hydrocar-
bon are united chemically in such a way as
to produce a maximum of heat the flame pro-
duced is only slightly visible, and where
visible at all has a blue tinge or green tinge,
showing a yellow or reddish cast only in those
places where for some reason there 1s 1m-
perfect mixture of the chemical constituents,
and consequently a combustion that is im-
erfect, although at a later period (higher up
in the flame) there may be a complete com-
bination of gases which at first were not com-
pletely chemically united. | |

The process of chemical action in the
burner which forms the object of this inven-
tion is, first, the production of a gaseous hy-
drocarbon vapor; second, the gradual mix-
ing and combining of the vapor with air or
oxygen, so that in the first part of the mix-
ing and combining there is a partial com-
bustion with production of some heat, which

serves not only to more completely vaporize |

or gasify the hydrocarbon, but acts also by
the liberation of nitrogen from one part of
the air and by the production of carbon
monoxid from the combination of oxygen and
a part of vapor to dilute the remaining part
of the vapor and to dilute the carbon monoxid
itself, so that as the mingled mass of gases
rises higher in the combustion-chamber there

is always a more intimate mixing of the gases
‘that are in condition to chemically unite, as
well as a constant dilution or spreading and

scattering of those gases by the incombustible
gases which are mixed with the combustible.

Perfect combustion depends always on the
proper proportioning of the parts which con-
stitute the burner, the size of the chambers,
the size and number of the air-openings,.and
the size or extent of surface on which the
liguid hydrocarbon is spread and primarily
vaporized.

With a hydrocarbon that vaporizes at a
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comparatively high temperature it is gener- -

ally found necessary to prepare the initial
lighting or first lighting of the fire by me-
chanically breaking up the liquid into a eon-
dition suitable tobeignited. By the compara-
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tively low temperature of a match such me-

chanieal preparation is usually made by al-
lowing the liguid to rise through a wick, and

in the burner which is the object of this in-

vention I have used a wick for primary light-
ing purposes and made arrangements for the
regular aceess of hydrocarbon to the wick;

but I have also made provision whereby the

wick is not submerged or dipped to any great
depth in the hydrocarbon and whereby as

soon as the combustion is fairly started and

the vaporizing-chamber is heated the hydro-
carbon is vaporized before reaching the wick
and the vapor finds an easier passage-way to
the combustion-chamber than it would have
were it compelled to traverse the interstices
of the wick. | -

In the drawings, Figure 1 is a sectional ele-
vation of the burner, the position of the com-

‘bustion-tubes being indicated by dotted lines.

Fig. 2 is a plan view of the burner.

The burner consists of a trough A, prefer-
ably of sheet metal stamped or spun into
shape. Inlet - pipes b b, branching from a
stand - pipe ¢, lead into the trough at two
places, though there may be more than two
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branches leading into the trough, if desired.
The stand-pipe ¢ is adapted to be connected
to any suitable hydrocarbon - receptacle.
Within the trough A is a wick - trough a,
and beneath the w1cl{ trough g and above the
bottom of the Vaporizing-tmugh'A is a cham-
ber d, and connected with the chamberd, ex-
tending up beside the trough ¢ and between
the trough a and the wall of the trough A, is
an annular chamber e.
the chamber e connect or, in fact, form two

- portions of a single ch&mber which extends

entirely around the burner and extends ver-
tically from the bottom of the trough A fo
the flange f, which is turned from the walls
of the wick-trough a at the top line thereof.
The trough A also has a flange 7’ turned from
the top line of its inner wall, and the flange f”
engages closely under the flange f. The two
flanges
a short-distance inward and are seamed to-
gether at their inner edges. Kxternal flanges
F F' at. the upper edges, respectively, of the
troughs A and a are also seamed together. at
their external edges. Through the bottom of
the wick-trough are a number of small holes
h, through which liguid hydroecarbon is ad-
mitted to the wick W, and through the up-
per wall, that bounds the chamber ¢, are 3
namber of small perforations H for the es-
cape of the vapor. A diaphragm D, prefer-
ably somewhat conical in shape, is stretched
across the opening.

The perforated dlaphlaﬂ'm D is of trreatel
diameter than the opening bounded by the
seam and is supported and held in place by

-a return-flange d?, which holds it with its

edge lifted abﬂve the floor or flat part of the
flange f, and in practice the return-flange d*
i1s bent or seamed around, engages under the
under side of the flange 7, and the extreme

- outer periphery engages against the inside of
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the inner perforated chimney P and prevents
the chimney from shifting on its support un-
derneath the flange d°. Through both the

flanges 7 f', which here lie contiguous, are a !
number of holes H', the row of holes extend-

ing entirely around the burner. These holes
H' are air-passages which furnish the first
supply of air just at the point where the le{
rises above the wick-trough a.

A wick, preferably of some incombustible
fibrous material, is laid in the wick-trough.

It 18 better that the wick does not fill the |

trough entirely, though it should extend en-

tirely around the burner.

6o

Above the burner are located two perfo-
rated concentric tubesor chimneys P P’, and
between them and above the wick is an an-
nular chamber. Into this chamber rises gas
or vapor from the chamber e. Air also en-
tersthischamberthrough the perforated walls
of the chimney.

At the bottom of the combustion-chamber
the vaporis in excess, and in acecordance with

The chamber d and

one lying above the other—extend
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produced that union of gases which results
in carbon monoxid, with very little carbon

i dioxid, but with o' large mixture of free vap-

orized hydrocarbon, and this mixture car-
ries with it all the nitrogen of the air. As
the mixture rises 1t meets fresh supplies of

“air, which come in through the perforations

in the walls of the chimney. The mixtureis
not only hot, but it is dispersed and diluted,
and the access of fresh air to it produces per-
fect combustion, leaving neither free h}dm-
¢arbon vapor nor earbon monoxid.

Below the combustion-chamber and annu-

larly inside of and below the wick 1s a vapo-

rizing and vapor chamber arranged to be
quickly heated when the combustion is first
started and to have its heat constantly kept
up by the fire in the combustion-chamber,
and it is arranged to deliver the vapor gen-

erated in it directly into the combustion-

chamber, where the rising vapor meets and
rapidly mingles with air flowing into the con-
bustion-chamber through the perforationsin
the side wall. The vaporformed in the vap-

-orizing-chamber does not have free egress

into the vaporizing-chamber, but only a lim-

1ted egress therein, and this may be propor-

Lloned to the size and number of holes through
the side walls, so as to produce that perfect
proportioning of gaseous material necessary
to perfect combustion, the perfect propor-
tioning of these openings and of the height

of the perforated walls and of the size and:

number of the openings through the perfo-
rated walls being in terdependent and not de-
terminable by any fixed rule, but only by ex-
periment. I have found also that the action
of the burner is modified materially by the

diaphragm D and that the introduction of

the ﬁrst supply of air low down with respect
to the wick or the vapor-chamber produces
a low initial combustion, whieh is of use in
quickly heating and in properly maintain-
Ing the heat of the vaporizing-chamber.

In the vapor-chambers d and e the vapor is
produced and disseminated, so that it rises
in an even and uniform volume around the
entire burner, rising with equal velocity and
mass through the holes H, and as each stream
of gas emerges from the chamber ¢ it emerges
into a mass of surrounding air, of which a
fresh supply is constantly coming in through
the various passages provided for that pur-
POSC.

What 1 claim 18— .

1. In a hydrocarbon-burner, the combina-
tion of a wick-trough and a vapor-disseminat-
ingtrough adjacent thereto, the wick-trough
being provided with a flange which extends
over and beyond the vapor - trough, and is
perforated above the vapor-trough, and a
pair of perforated chimneys having an annu-
lar combustion-chamber between them, and
the inner perforated chimney being seated
on sald flange inside the circle of perfora-

a well-known law of combustion of this class | tions, substantially as described.
2. In a hydrocarbon-burner, the combina-

of fuel where the vapor is in excess there is |
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tion of a wick-trough and a vapor-disseminat-
ing trough adjacent thereto, the wick-trou oh
being provided with a flange which extends
over and beyond the vapor-trough, and is per-
forated in the part above the trough and on
the extension beyond the trough, and a pair
of perforated chimneys arranged concentrie-
ally, the inner chimney being seated on said
flange between the cireles of perforations,sub-

stantially as described. |
3. In a hydrocarbon-burner, the combina-
tion of an annular vapor - disseminating

chamber, the inner wall of said chamber be-
ing provided with a perforated flange which |

S

extends toward the center of the annular 15

chamber, and a perforated diaphragm, ar-
ranged to be supported above the flange, per-
forated concentric chimneys, the inner one
of which is seated on said flange and engages
against the edge of said diaphragm, substan-
tially as desecribed. | |

In testimony whereof I sign this specifica-
tion in the presence of two witnesses.

FRANK P. GLAZIER.

Witnesses:
FrRED WEDEMEYER,
MATIE V. STIMSON.
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