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- Orange, New Jersey, haveinvented a certain
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—

SPECIFICATION forming part of Letters Patent No. 705,459, dated July 22, 1902.

Application filed January 16,1899, Serial No.702,276.

To all whom it may concern:
Be it known that I, WALTER J. SMART, of

newand useful Improvementin Vapor-Burn-
ers, of which the following is a specification.

ThlS invention belongs to that c¢lass of va-
por—burnmg deviees which are designed - to
receive a liguid hydrocarbon and convert the
same into vapor before intermixture with air
and subsequent combustion, this process tak-
ing place contmuouqu durlnn' the operation
of the device. ,

- Theinvention is especially deS1 ned to pro-
duce a vapor-burner of simple eonstrucmon
and one whose operation is efficient, accom-
plishing a thorough and complete,_f-vaporim;
tion of the combustible before its discharge
through the escape -orifice.. The burner of
the 1nvent10n is one, moreover, that may be
used for heating or ho'htmw and provides. a
construction Whereby or dmary illuminating
or other gas may be used for the initial warm-
ing of those parts more immediately con-
cerned in the oil-vaporization.

A vapor-burner will be described wherein
are embodied the features of my invention,
the novelty of the same being subsequently
defined in claims.

In the accompanying dra,wmﬂ's Figure 1
represents a central 1011“‘1[311(1111&1 section of a

“vapor-burner embodying my improvement,

parts, however, being shown in elevation.
Fig. 2 represents a cross-section on the line
2 2, Fig. 1. Fig. 3 represents a central lon-
n'ltudma,l seetlon of amodification especially
adapted for heating purposes. Fig. 4 repre-
sents a plan view of the interior of the vap-
orizer of the form shown in Fig. 3, 1llustrat-
ing the paths taken by the oil and vapor
therethrough. Fig. 5 showsa form.of vapor-
burner wherein are.combined features set
forth in Fig.-1 with the style of vaponzer
shown in Figs. 3 and 4.

Similar letters of reference deswnate cor-
responding parts in all figures.

Referring at first to the form set forth in
Figs. 1 and 2, A is a fitting with an internal
passage 0pen1nn‘ upward into the vapor-dis-

(No model.]

charge and conveniently serving for the at-

§0

tachment of the other burner parts. The

vapor-discharge may be through a removable

burner-tip «, the size of ‘WhOSB vent may be

terial

regulated at will by a needle-valve B. The
tapermﬂ' upper end of this valve may be with-
drawn from or protruded into the restricted
opening of the burner-tip a by any suitable
means. For instance, the fitting' A may be
carried downward as a tubular pro,]ectlon b
and over it fitted a handpiece ', to which
the valve B isrigidly affixed, this latter pass-

ing through a gas-tight aperture at the end
of the pro;]ectlon

A helical curve and en-
gaging pin b° upon the parts b and b will

55

60

serve upon the rotation of the handpiece to -

advance or withdraw the valve.

- C is the vaporizer, here shown to eonmsb of

a tube bent back upon itself to form a rising

and descending limb ¢ and ¢', respectively,

with their ends secured to the fitting A. A
deflecting plate or piece ¢ may be pr owded
as shown

‘D is’a connection for the attachment of a
conduit delivering oil to the burner.
passage thelethrou'ﬂh is continued through
the fitting A by a channel d, placing the oil-

supplyin commumcatlon wmh the rising hmb

of the vaporizer. The descending hmb ¢' is
open fo the interior of the ﬂttmn' A by way
of the channel d', as shown in Fw 1.

E is a shell or casing Surroundmﬂ' the vap-
orizer C and forming a chamber in whmh in-
termixture with air takes place. Its internal
diameter is reduced at its upper end, and at
its lower end it rests upon the starting-cup I,
designed to hold cotton or like absorbent ma-
f for aleohol, d&e., entering through
openings f* from a recepta.ele 1%, into which

70
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it may be poured. This means of providing

an auxiliary flame may be used to effect the
necessary preliminary heating of the vapo-
rizer, or, if thought desirable, agas-flame may
be made use of. For this" purpose there is

provided a suitable attachment G for remov-.
able connection to a gas-bracket. Extending:

upwardly as a gas-inlet tube ¢ it pro;jects

E. Ifpreferred, instead of using the impreg-
nated cotton in the cup F to, heat the vapo-

Q0

95

into the mixing-chamber formed by the apron

rizer this Bunsen gas-flanie ma,y be used and -

then shut off When the vaporizer has reached
a sufficient temperature. I isa support for

the burner secured to the fitting A and so
constructed as to be readily attached to and
detached from the gas-bracket.

It is here

100
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shown as fitting over the end of the bracket | cup O, holding the absorbent material o’ and

and secured 1n position by a lock-nut R.
Referring now to the form set forth in Figs.
3 and 4, here, as in the former device, I is a
fitting provided with a burner-tip 2 at the top,
(not here shown as being provided with a

regulating device to adjust the size of its

opening, but means of adjustment may of
course be supplied, if desired.) Below the
fitting 1s secured to the pipe L communicat-
ing with the oil-supply, which enters the vap-
orizer M via the channel m. This vaporizer
comprises, as before, rising and descending
tubes m’ and m? respectively, the latter dis-
charginginto the burner-tip < through a chan-
nel nms. Atthetop, however, connecting these
two tubes, there is a flattened disk-like plate
N', from side to side of which there runsa se-
ries of channels,compelling the partially-vap-
orized hydrocarbon to follow tortuous and
preferably intersecting paths in its passage
from the inlet-tube of the vaporizer to the
outlet-tube thereof. The lengthened time
consumed 1n its transit, added to the mutual
impingement of meeting streams, facilitates
the comminution and vaporization of the oil,
causing the vapor delivered at the vapor-dis-
charge to be free from liquid particles. A
convenient mode of forming and arranging
these channels is attainable by constructing
the vaporizer of two plates nn', one of which,
n, 1s provided with a number of are-shaped
ridges N of a height corresponding to the
thicknessof the plate and with the general re-

lation, asshown in Fig. 4,where it is seen that |

the ends of the ridgesare opposite unbroken
parts of adjacent ridges. The two plates
may then be secured together, preferably at
their middle portions, to prevent separation.
1t will be noted that each of the two streams
1nto which the entering stream is divided as a
whole 18 deflected first in one direction and
then in the opposite as they traverse the
space from one side of the vaporizer to the
other, intermingling during the passage. In
other words, the entire body of fluid in its
passage across the vaporizer from entrance
to exit 1s compelled to take this tortuous pas-
sage. It will further be noted that all the
intermediate channels and the channels
through which the diverging streams pass
from the entrance to the vaporizer onward,
as well as those through which they flow as
they converge to the outlet, are all substan-
tially in the same plane.

From an inspection of Iig. 4 it will be seen
that as the oil passes into the vaporizer it di-
vides, golng in opposite direections, only to
return and meet before passing onward to-
ward the center of the vaporizer. This ac-
tion is continued until the diametrically op-
posite point is reached, when the descending
limb is reached. This formof vaporizer and
connecting parts is especially adapted to a
heating device.

O 18 the encircling shell or casing, having

communicating with the basin 0° by means of
the openings 0° In actual use both this
shell or casing and the one previously de-
scribed act to confine the flame to the region
immediately adjacent to the vaporizer, inter-
mixture with the combustible occurring at
the lower portion of the shell, while combus-

tion takes place in the upper portion thereof.

The vaporizer is thus bathed, as it were, in
flame.

If the hydrocarbon vapor were allowed to
expand freely into the atmosphere asit issues
from the exit-orifice, by removing the shell
or casing, for instance, it will be found im-
possible to ignite it.
considerable pressure as it issues forth es-
capes with considerable velocity, rapidly ex-
pands 1nto a divergent cloud of vapor or gas,
runs down in temperature, and soon becomes
so diluted with air as not to form a combusti-
ble mixture. Unless the velocityis checked
before dilution has proceeded to this degree
the vapor will not burn. Both forms of shell
or casing represented effect this reduction in
velocity in part, at least, of the vapor, the
restricted outlet of Fig. 1 permitting the free
escape of a part only of the moving vapor,

T'he vapor being under-
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while the flattened form of vaporizer of Fig.

3 has a throttling action upon the expanding
and diverging jet. Thus the velocity of part
of the vapor is diminished and this part con-
fined temporarily to the upper region of the
shell. Admixture with air results at this
point in a flame which does not and cannot
run back to the vapor-orifice as long as the
vaporizer is in action.

Fig. 5 shows this style of vaporizer applied
to the general type of burner set forth in
Figs. 1 and 2. P is the vaporizer, similarin
construction to the vaporizer of Ifigs. 3 and
4, and P’ is the Bunsen-tube attachment for
the gas-bracket. The starting-cup is desig-
nated by pand the shell constituting the sur-
rounding chamber by p'.

Havingdescribed myinvention, what I con-
sider as new, and desire to secure by Letters
Patent, 1s— | |

1. The combination of a vaporizer, a valve
forregulating the discharge therefrom, a shell
or casing disposed exteriorly of the vaporizer

‘and provided with openings for the admission

of air, means for delivering a liquid hydro-
carbon to the vaporizer, a gas-inlet tube com-
municating with the interior space of the
shell or easing, and an independent support
for attaching the parts to a gas-outlet.

2. The combination of a vaporizer, a shell
or casing surrounding the same and having
openings for the admission of air, a cup for
absorbent material open to the interior of the
shell, and a receptacle exterior to the shell
and communicating with the cup.

3. The combination of a vaporizer, a shell

- or casing surrounding the same and having

openings for the admission of air, a cup for

air-openings o and resting upon the starting- | absorbent material open to the interior of the

102

1065

II1O

115

120

125

130




705,459

- shell, a receptacle --eiterio_r {0 the shell and

10

communicating with the cup, and a support
for attachmg the parts in place.

4. A vaporizer flattened in form and pro-

vided with a succession of channels interme-

‘diate its inlet -and: outlet openings, each of

said intermediate channels communicating

‘at its ends with the adjacent channel on one

side and at a point between its ends with the
adjacent channel on the other side.

5. A vaporizer comprising an inlet and an

~outlet tube, in combination with a connecting

- part, flattened or disk-like in form, and pro-

I5

vided with a succession of channels interme-

diate its inlet and outlet openings, each of

sald intermediate .channels communicating

at its ends with the adjacent channel on one

- 'slde and at a point between its ends with the

20

ad,]a.cent channel on the other side.
. The combination of a vaporizer, a shell

cated and which is provided with openings

|

or casm_g within which the vaporizer is lo- |

for the admission of air and has its outlet-

passage restricted, means for delivering a

liguid hydrocarbon to the vaporizer, a gas-in-
let tube communicating with the interior
space of said apron or shell and an independ-
ent support for attaching the parts in place.

- 7. The combination with a vaporizer fiat-

teued in form and provided between the In-
let and outlet openings with a succession of

channels connected with each other alter-

nately at their end and middle portions, of a
shell or casing within which the vaporizer is

for the admission of air and means for deliv-
ermg a liquid hydrocarbon to the vaporizer.
In testimony whereof I have hereuntosigned

my name in the presence of two subscmhmg
witnesses.

| ‘WALTER J. SMART.
Witnesses: | |

CHAS. S. BONNOR,

J OSEPH ROURKE.
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located and which is. prowded with openings 35
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