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- Unrtep STATES PATENT

JOHN S. SHERMAN AND GEORGE H. HARMS, OF DETROIT, MICHIGAN.

" HYDROCARBON-BURNER.

SPECIFICATION forming part of Letters Patent No. 743,764, dated November 10, 18038.
~ Application filed October 11,1902, Serial No, 128,838, (No model)

To all whom it maly COncern:

Beit known that we, JOHN S. SHERMAN and |
GEORGE H. HARMS, citizens of the United
States, residing at Detroit, county of Wayne, |

s State of Michigan, have invented a certain
new and useful Improvement in Hydrocar-
bon-Burners; and we declare the following to
be a full, ¢lear, and exact deseription 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 ac-
companying drawings, which form a part of |
this specification.
This invention relates to hydroearbon-
is burners, and has for its object an improved |
burner in which the initial lighting of the
~ burnerisfacilitated by making the lower part
of the burner of a light perforated material,
‘retaining a heavier and stronger metal for:
the upper part. | |

10

20 ~ |
The improvement is intended to be em-
ployed in that class of burners in which the
hyrocarbon fiuid is vaporized in an open
trough-like receptacle, into which it flows and
is vaporized and escapes upward therefrom
into a chamber that is bounded on either side
by foraminous walls, and in this latter cham-

ber the vapor is mixed with air that fiows

through the openings of the walls,and it is also
heated and burned or partially burned in the
chamber, some part of the vapor being there-
in chemically combined with the oxygen of
the inflowing air and some part either par-
tially combined or not yet combined, but
mixed with oxygen, rises above the chamber,
and the chemical action takes place in the
open air above the chamber spoken of. In
this class of burners the upper part of the
burner is heated to a very high temperature.
The burner-walls are usually from two and
one-half to three inches high. The chamber
is spaced to proper size to produce proper
combustion. At the lower part of the cham-
ber is the trough, which is usually from three-
45 eighths to one-half inch deep and about the
same distance acress. From the top of the |
trough- walls to the top of the foraminous
walls that bound the combustion - chamber |
there are numerous openings through the
"go walls, which may be either round perfora-
tions or long saw-kerfs or slits regulated to
admit a proper amount of air to produce the
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[ most efficientand successful combustion, and

the regulation of the slots depends on the
height of the walls, distance across the cham-
ber, and to some extent the thickness of the
walls through which the holesor slits are cut.

| At the bottom of the foraminous walls and

for about half the distance up the gases are
rich in hydrocarbon and not rich in oxygen,
and while there is combustion the combus-
tion is not of a character io produce a high
heating effect on the walls. The heating ef-
fect, however, inereases toward the top of

! the walls and becomes very intense at the top
| and between the top

and about the middle
point between the top and the bottom. ‘T'he
intense heat.at this part of the burner ex-
pands the metal greatly, so greatly that 1t
does not contract Tully on cooling and in the
course of time produces a permanent swelling

| at the top of the burner, which so enlarges the

chamber that it detracts from the perfect ac-
tion of theburner, and we have found experi-
mentally that a light metal warps, expands,
and sets more quickly thanaheavierorthicker
metal, and we have therefore found that it was

| desirable to use a comparatively heavy cast-
ing, for thetop of the burner atleast, in order

that the life of the burner may be prolonged
and that it may continue to produce good re-
sults for along period of time. On the other

hand, theheavy metaliscold, heatsslowly,and-

becauseitis cold and becomes hot slowly it de-
tracts from the perfect combustion or chem-
ical union of the hydrocarbon and oxygen
during the starting period of the fire, and
where the heavy cast-iron metal is eontinued
to the bottom it will require a longer time
before the metal will become heated to such
a degree that it will not detract from the per-
fect action of the burner. The duration of
the period of lighting and before the burner

‘comes into perfect action is increased be-
cause the bottom part of the burner where

the first part of the combustion takes place
is the part which heats most slowly.
We have by the invention herein described

| produced a burner whichis made of thin ma-
terial at the bottom part, and therefore heats
more quickly, and whieh retains the thick
casting at the upper part, and therefore re-
tainsthe characteristics whieh give the burner
darability.
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In the drawings, Figure 1 is a perspective ]

showing the entire burner and having the

outer jacket cut away to show the lower fo-
raminous part of the thin metal and the up-
per foraminous part of the thick metal as it

appears in the outer wall of what is known
as a ‘““‘two-ring” burner. Fig. 218 a vertical
cross-section of the burner shown in Fig. 1.

Fig. 3 1s a side elevation of the complete

burner. Fig. 4 is a vertical cross-section of
a burner having some structural differences
from the burner shown in Fig. 2.

18 known as a ‘‘two-ring” burner—that is, it
contains two vaporizing-troughs, each of
them annular, and the two are arranged con-
centric. Theoutertroughl receivesthe fluid
hydrocarbon from anysuitable source of sup-

ply through a feed-pipe2. Theinnerannular.

trough 5 receives its supply of hydrocarbon
generally in the form of vapor that has been
produced in the onter trough through a cov-
ered passage 4, that forms a communicating
channel between the troughs 1 and 3. The
outside of the trough 1 is continued upward
with a band of foraminous metal 5 of com-

paratively thin sheet metal filled with small

round perforations. The thin band of metal
b continues upward for approximately half
the distance it is desired to carry the walls

- of the combustion-chamber 6, and the wall
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- the wall.

45

- heavier and preferably cast metal 9.

above the foraminous band 5iscontinued with
a band of heavier material, generally and
preferably cast metal, cut into rings by saw-
kerfs 6* and the rings held together by ribs
6°, that extend vertically. The outer wall,
composed, as described, the lower part of fo-
raminous thin metal and the upper part of
foraminous heavier metal, is shielded by an
imperforate ring of metal 7, that drops as a
surrounding band or apron from a flange 6°,
that extends outward from the upper edge of
The inside wall of the trough 1 is
extended upward by a foraminous wall 8, of
thin metal, that rises to a height about equal
to that to which the wall 5 rises, and above
this the wall is econtinued, but is made from

two walls form the outer and inner walls of
the combustion-chamber 6 and all that are
essential to make a complete burner. For
practical burners, however, it is desirable to

- have a larger heating-flame in the burner,
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and this 1s produced by adding other com-
bustion-chambers, and generally there are
two combustion-chambers, the one already

described and the one over the trough 3, the |
walls of which are similar in every respect:

to the walls of the combustion-chamber 6, al-
ready described.

Where two combustion-chambers are em-
ployed, the outer wall of the inner combus-
tion-chamber and the inner wall of the outer

combustion-chamber are spaced and air is

admitted to the chamber between them, (the
chamber 11 in Fig. 2,) and this air is pre-

vented from escaping directly upward by a | seribed.

These

times

}

nected together.

743,964

cover-plate 11*, which is sometimes made in-
tegral, as shown in the drawings, and some-
made as a separate and removable
piece. -

The inner wall of the inner combustion-
chamber is generally and preferably made as
a hollow cylinder with an opening 12 to per-
mit access of air into the chamber from the
bottom, and generally and preferably there
is a small opening through the top wall 13.
This, however, is not a part of the present

| invention, and for the purpose of this inven-
The burner selected for description is what |

tion it is immaterial whether such opening
be used or not. | |
The construction shown in Fig. 4 is strue-
turally different from that shown in Fig. 2 in
that the ribs 14, that hold the cast rings of
the cuter wall, are continued downward and
form a support for the band 15 of the lighter
perforated material. Inthisconstruction the
entire wall at the outside of the chamber 6¢
can be lifted as one connecied piece, whereas
in the construction shown in Fig. 2 the two
parts of the wall are separable, and the upper
part simply rests on the lower part.
construction shown in Fig. 4 the two parts
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may be separable, but generally remain con-

The inner wall of the com-
bustion-chamber 69 is formed with an upper
part of cast metal, the rings of which are con-
nected by ribs 16, and these ribs are contin-
ued downward and form sapports for the un-
derlying ring 17 of thin perforated metal.
The inner wall of the inner combustion-cham-
ber is formed of an overlying part consisting
of rings of cast metal held together by ribs
18, that extend downward and form supports
for the underlying ring 19 of thin perforated
metal and extend still farther downward to
form the support for a band 20, that engages
inside the inner wall of the trough 3.

What we claim is—

1. In a hydrocarbon - burner of the class
specified, the combination of a generating-
trough, and a combustion - chamber there-
above, said combustion - chamber being
formed by a band of foraminous thin metal
forming the lower part of the wall thereof, and
foraminous heavier metal forming the upper
part thereof, substantially as described.

2. Inthecombustion-wall of a hydrocarbon-
burner of the class specified, the combination
of a band of perforated thin metal forming
the lower part of said wall, a plurality of rings
of heavier metal forming the upper part of
sald wall, means for holding the rings of
heavier metal together, substantially as de-
seribed. |

3. In the wall of the combustion-chamber
of a hydrocarbon-burner of the class speci-
fied, the combination of a band of thin per-
forate metal forming the lower part of said
wall, rings of heavier metal forming the up-
per part of said wall, means for holding the
rings together and for holding the rings to the
band of perforate metal, substantially as de-
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4. In a hydrocarbon-burner of the cla,ss'] of air throungh both the lower and upper part, 10
specified, the combination of an outer wall to | substantially as described. _ '
the combustion-chamber formed of thin per- In testimony whereof we sign this specifi-

forate metal atits lower part and heavy metal | cation in the presence of two witnesses.
¢ at its upper part with provision made for the | JOHN S. SHERMAN.

admission of air through said parts, and an | GEORGE H. HARMS.
inner wall formed of like thin metal at its l Witnesses: | |

CHARLES F. BURTON,
- May E. Kort.

lower part and of like heavy metal at its up-
per part with provision made for the passage
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