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{(No model.)

To all whom it may CORCEFIL:

Be it known that I, WILBUR F. STEELE, of
Steele, in the county of IKKidder and Territory
of Dakota, haveinvented certain new and use-
ful Improvements in Hydroearbon Vaporizers
and Burners, of which the following is a full,
clear, and emct description.

WI} invention relates to improvements in

hydroecarbon vaporizers and burners, by the

use of which liguid hydrocarbon may first be
converted into gas, then mingled with a suit-
able amount of air, and then bnrued; and the
objects I have in view are to produaeea hydro-
carbon vaporizer and burner of the improved
construetion hereinafter disclosed.

My invention consists, generally, 1n tue con-
struction and arrangement or combination of
parts hereinafter disclosed 1n the description,
drawings, and claims.

In the accompanying drawings, forming &
part of this specification, and in which the
same reference-numerals indicate the same or
correspondine parts, Figure 1 represents a
perspecti? e view of my improved barner; Iig.
2, a longitudinal vertical section of the same,
Fig. 3, aleuﬂ*ltudmfﬂ vertical section showing

~a slightly- modlﬁed construction thereot, zmd
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Fig. 4: a similar view of another ntlodihmtwu

of the same.
The vaporizer and burner consists of the

burner proper, in which the gas and alr are

consumed; the supply—pipe,thmugh which the

liquid hydrocarbonisconducted from any suli-
able reservoir; the vaporizerand the retort or
superheater, which are arranged horizontally

over said burner, 80 as to be surrounded by ;

the flame therefrom and cause the liguid hy-
drocarbon passing therethrough to be con-
verted into gas; the pipe and the needle-valve,
through Wh‘lCh the gas passes from said retort,
the pipe or tubeinto which the gas is received
with a sufficient amount of air, which will be
carried by the current of gas infto sald pipe
or tube; and the mingling- ehambe: 1n which
the air and gas are 111t1mf1tely or th0101whly

mixed.
In the drawings,the numeral 3 represents a

mingling - chamber of any suitable size and

shape, in which the air and gas are thoroughly
mixed before passing fo the burner, which 18

metal 5, which constitutes a cover for the
mmcﬂmg -chamber, and through whieh theair
and gas pass and are burned.

7 represents the supply-pipe, through which
the lignid hydr ocarbon is delivered to the va-
porizer and burner, said pipe being furnished
with a snitable reg uhtmn valve, 9, by means
of which the amouut of hydmcm bon to be de-
livered to the burner may be predetermined
or regulated. This supply-pipe is connected

to a vaporizer, 11, which 1s preferably filled

with small tacks, pebbles, or other saitable
obstructions, as shown in Figs. 2, 3, and 4.

60

This vaporizer is formed of a short length of 65

pipe or tubing, which is preferably arranged
horizontally and directly over the per forated
metal plate 5, and communicates with the re-
tort or Super‘heater 13, which is formed of a
smaller tube or pipe than said vaporizer, and
is also arranged horizontally and directly over

70

said perforated plate 5. Aninelined tube, 15,

15 connected fo said retort or super heater 13,
preferably at a point near its delivery end

{ extends downward toa pomt below the bottom
of the mingling-chamber 8, and the lower end

is provided with a suitable needle-valve, 17.
By consfructing the vaporizer 11 of a larger

| piece of pipe than that forming the sapef-

heater or retort 13 the liquid is allowed sufii-
cient space to expand and become fully vapor-
ized before being delivered into the smaller

pipe eonstituting the retort, where it is more
- confined and superheated and eoniferted'into

oas.
I prefer to pmmde theretort or superheater

13 with a core, 19, extending lengthwise
thereof and leaving a small narrow annular
space between the same and the inferior of

75
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said superheater, whereby the vapor or gas i3 go

caused to pass therethrough in a thin annular
stream or sheet, and thus be in proper eondi-
tion to be subjected to an intensely high heat
from the flame of the burner passing around

the pipe or tube of sald retort or superheater Q5

This core is preferably provided with a series
of rings, 21,which serve to retard the progress
or flow of bhe gas through the superheater or
retort,forthe purpose of haldmw it for a longer
time in contact with the heated walls therecrf.
The burner shown in Kig. 4 is provided with

provided overits top with 1pel forated plateof | a smooth core 1n the superheating-chamber,

100
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2

while the burner shown in Fig. 3 has no core; )

but I prefer to provide and use said core1n all
instances, since there will be merely a thin

sheet or film of gas between the same and the.
retort or superheater, and therefore, as the

latter is exposed directly and closely to the

flame issuing from the perforated plate 5, the.

gas passing through sald.superheater or re-

tort will be raised to a much higher tempera-

ture than usual. A threaded plug, 23, is
placed in the rear end of said superheater or

retort, and may be removed when 1t is de-

sired to remove or replace the core 19,
A tube, 25, is arranged beneath the min-

gling-chamber 3, has its open end in line with.

the needle-valve 17 and but a short distance

therefrom,extends substantially the full length.

of said mingling-chamber, and is preferably
made in one piece therewith. This chamber
is also provided with a slightly - curved abut-
ment or retarding projection, 27, which 1s ar-

ranged above the inner open end of the tube -

25 and forms a deflecting-surface for the air
and gas passing through said tube 25, causing
them to be thrown backward through the

mingling-chamber, where said air and gas be-

come thoroughly mixed : before they pass
through the .perforated metal plate. 1 also
prefer to arrange a coniecal spreader, 29, in
the openend of the tube 25, so that the gas wﬂl

‘gtrike against it and be spread out and thereby

become better mixed with the air passing into
said tube. A distributing-plate, 31,718 also
preferably arranged withinthe mingling-cham-
ber at a point a short distance below the per-
forated metal plate b,for the purpose of equal-
izing and distributing the gas within said
chamber. Thisdistributing-plate is provided
with a series of perforations of different de-
orees of fineness, those along the end thereof
which is nearest the gas-inlet opening of the
chamber being smaller than those toward the
other end thereof.  The smaller perforations
in the plate will not permit at the same press-
ure as much gas to pass therethrough as passes
through the larger perforations along the other
end thereof. Thus, while the upward pressure
of gas along the end of the plate toward the

inlet-opening of the chamber 1s considerably

stronger than it 1s along the other end thereof,

- a substantially equal flow of said gas through

33

all parts of the perforated plate will be secured.

In the modification shown in Fig. 3 of the

drawings the vaporizer 11 passes up through
the mingling-chamber 3, and the tube 25 18

provided with the cup or depression 35 for

catching any unvaporized oil that may pass

through said tube; also, in this instance ofmy

~ invention a drip-cup, 37, is arranged beneath

95

the mingling-chamber and surrounds the va- |

porizer, and I also employ a cateh-basin, 39,
for conveying into said drip-cup 37 any oil
that may escape from any part of the burner.

In Fig. 4 of the drawings I have shown the

vaporizer 11 arranged at one side ofthe burner

proper, and the superheaber or retort 13 ex-

387,029

tending the full length of said burner and pro-
vided with a closely-fitting smooth core, 19,

‘which extends from end to end thereof. The

mingling-chamber 3 in this instance 18 of coni- 70

cal form, and is provided with an inlet ab 1ts
bottom and with aretarding-plate, 41,between

the end of the tube 25 and the perforated plate
5. . The air and gas passing through the tube

25 strike the under side of this plate and are
deflected outward equally in all directions

75

within the chamber, and, being thus retarded -

and equalized,they will pws upward through

the perforated metal plate 5 in asubstantially
uniform manuner.,

It will be evident from the foregoing that
the liguid hydroearbon is first vaporized in -
the vaporizer 11; that in its vaporized state 1t

will then pass into the retort or superheater

13, where it will be raised to a higher temper-

ature, and that it will then pass through the
tube 15, through the valve 17, with consider-

able forece, and into the tube 25, carrying with
it a Suﬂiclent amount of air to cause perfect

combustion. The air and gas as they enter

the tube 25 1mpinge ﬂgamst the cone-shaped

deflector 29, are thrown outward against the

90

wall of said tube,and-become thoroughly com-

mingled. Theairand gas thus mixed together
then pass along the tube 25 and strike agamst
the ecurved abutment 27 at the end of the min-

oling-chamber,whereby they are thrown back
into said chamber, where they become 1nti-
mately mingled, then pass npward through

the perforated equalizing-plate 31, and then-

95
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through the perforated metal plate 5, where

they are ignited. A perfect combustion: of
the gas is thus obtained and the intensity of
the flame rendered very high.

Having thus fully described the constrac-
tion,arrangement, and operation of the several

parts of my invention, what I claim as new is—-

1. In a hydrocarbon vaporizer and burner,

the combination, with a burner and a valve
for regulating the supply of vapor or gas

thereto, of a saperheater or retort, which is
straight from end to end, arranged horizon-
tally over and close to said burner and pro-
vided with a closely-fitting internal core,
whereby the vapor or gas is spread out in a

thin sheet or film and adapted to be readily-

superheated, substantially as described.

2. In a hydrocarbon vaporizer and burner,

the combination, with the mingling-chamber

3, provided with the perforated metal plate 5,

of the superheater or retort arranged horizon-
tally over said chamber and provided with a
closely-fitting core, 19, the tube 15, the needle-
valve 17, and the tube 25, arranged opposite
sald valve and communicating with the lower

part of said mingling-chamber, substantially

as described.

3. In a hydrocarbon vaporizer and burner,
the combination, with the mingling-chamber

3, provided with the perforated metal plate 5,

of the vaporizer 11, and the superheater or

retort 13, communicating with said vaporizer
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and provided with an internal closely-fitting | its open inner end in proximity to said abut-

core, 19, and arranged horizontally over said
chamber, substantially as described.

4. In a hydrocarbon vaporizer and burner,
the combination, with the mingling-echamber
3, provided with the perfomted plate 5, the
vaporizer 11, formed of an enlarged piece of
pipe, the Supelhmtez or retort 13, formed of
g smaller pipe than that of said Vap()rmerfmd
arranged horizontally over said chamber and
pmmded with an internal closely-fitting core,
19, substantially as and fm the purpose de-

sembed
h. A hvdrocarbon vaporizer and burner

provided with a mingling-chamber, 8, a tube,:

25, arranged lmmzont&lly beneath and commu-
nieatinrr with the interior of said chiamber,and
the car ved abutment or deflecting-sur face 217,
arranged within said chamber near the inner
end of said tube, substantially as and for the
purpose deser 1bed

6. In a hydrocarbon vaporizer and burner,

the combination of the mingling chamber 3,

the tube 25, arranged horizontally beneath
and communicating with said chamber, the
perforated retarding-plate 31, arranged within
said chamber and formed with perforations
decreasing in size toward the end of said eham-
ber which is nearest the inner open end of
said tube, substantially as deseribed.

7. In a hydrocarbon vaporizer and burner,
the combination of a mingling-chamber pro-
vided with a curved abutment or deflecting-
surface on its interior surface, a tube commu-
nicating with said chamber and arranged with

ment, and a perforated retarding-plate formed
| with pelfom.tmns deereasing in size toward
the end of said chamber which 1S nearest the
end of said fube, substantially as described.
8. A hydrocarbon vaporizer and burner
provided with a mingling-chamber, 3, a tube,
25, a spreader, 29, an’abutment or deflecting-
surface, 27, a retarding-plate, 31, formed with

different-sized perforations, and a perforated

burner-plate, 5, substantially as described.

9. In a hydrocarbon vaporizer and burner,

the combination of the mingling-chamber 3,

the vaporizer 11, the superheater orretort 13,

arranged horizontally over said chamber, the
tube 15, provided with the valve 17, the tube
25, arranged horizontally beneath and com-
municating with said chamber and having its
outer open end arranged opposite said valve,
and the spreader 29, arranged within said
tube, snbstantia Hv as and fm:' the purpose seb
fmf't].l.

10. In a hydrocarbon vaporizer and burner,
the combination, with the mingling-chamber
3, of the superheater or retort 13, which 18
straight from end to end and arranged hori-
mnmlly over said chamber,and provided with
the core 12, having the series of rings 21,sub-
stantially as and for phe purpose deserlbed

In testimony whereof 1have hereunto set my
hand this 2d day of May, 1388.

WILBUR F. STEELE.

In presence of—

WM. GRIMSHAW,
A. U, PAYL.
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