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(No model.)

To all whom it may concern:

- Be 1t known that I, LEvi W. LOMBARD, a
citizen of the United Stetes, residing at Bos-
ton,in the county of Suffolk and State of Mas-
saehusetts haveinvented certain new and use-
ful Impr ovemente 1n Hydrocarbon-Ileaters;
and I do hereby declare the following to be 2

Tull, clear, and exact description of the inven-

13101’1 such as will enable others skilled in the
art to which 1t appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to letters or figures of ref-
erence marked thereon, which fOIIIl a part of
this specification.

This invention relates to hydrocar bon-heat-

ers, more particularly that class adapted to
be emp103 ed in stoves, ranges, or steam-gen-

erators, whereby hquld fuel may be substl—
tuted and used in the place of wood or coal.

In the useof such heaters the attendant ad-
vantages are many. A fire can be started
vVery qum]dy and the range put in readiness

can be as readily extinguished, while the
amount of fuel heretofore eonsumed butnow
saved, will be large, as is easily undeletoed
Again, there are no ashes or cinders to be re-
moved, and rooms, particularly where air-

tight stoves are employed for heating pur-.

poses solely, can be kept clean much more
easily than where ordinary fuel is consumed.

My present invention congigts, primarily, in
the improvement in the liquid-fuel feed-pipe
and In the manner of discharging the oil
therefrom to prevent its filling up; secondly,
in the construclion of the combustion-cham-
ber; thirdly, in the conjunction with the

11q111d-fue1 feed-pipe of an air-supply pipe;.

and, lastly, in the disposal of a superheater
ther ein, all which features will be more fully
and par Lleulm?ly hereinafter set forth and de-
scribed.

In the drawings accompanying this specifi-

~cation, Kigure 1 represents a heater embody-
ing my mventmn as applied to a cooking-
Fig. 2 1s a vertical sectional elev.ﬂ-_

range.
tion longitudinally of the heater,showing one
of the foraminated removable sides taken
out. Fig. 8 1s a transverse section of the

| same,

| requisite heat.

or crown thereof.

fice ¢ 18 situated.

Fig. 4 1s a plan.
tion of &11—eupply pipe.

In the said drawings, A 1ep1esents the
heater as an entirety, eompoeed of a metallic
box I3, termed the ‘combustion-chamber,”
since within the same the liquid fuel and air
are mixed and then burned to produce the
daid chamber may be of any
desirable shape or size, preferably rectangu-
lar,with perforated sides ¢ ¢ and top b, all of
which are to be removable. The side plates
are especlally for the purpose of directing
the
shown, but located, as usual, within the range.

Thus if one of said sides ¢ is taken out the

free inrush of air drives the flame toward the
opposite side and dueet% heat as it may be
desired.

~ The liquid-fuel feed-pipe is shown at C as
located within the combustion-chamber and
formed into a coil or helix s, which terminates
above said coil in a bent.or curved portion
which passes preferably dmmetueelly there-
ACTOSS.

The teed-aperture or dehvely-m ifice at ¢is
shown as located in the under part of said
terminal portion, but in the highest portion
Thus it will be seen that
the extreme end of said feed-pipe Cis in a
plane somew hat below that in which the ori-
T'his arrangement 1s to pre-

Fig. 5 is a modifica- 5o
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flames upon a water back or front, not
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vent the speedy fillinguap and clogging which

now occurs in feed-pipes of this class where

a liquid fuel has been ejected through a con-

tracted opening axially with the bOIe and at
the exiremity of the pipe through which the
liquid fuel passes. Moreover, it will be seen
thatin myinvention any small particles—non-
combustible or resinous gummy compounds—
now find their way to the extremity of said
pipe marked , whence they may be removed
by taking off the cap. By meansof this trap
or reservoir the dlsehmﬂe -orifice ¢ 18 malin-
tained free from Obstmetlens |

1o afford the required supply of air, as well

as to heat the same and to thomunhlv mix it
with the liquid fuel prior to the act of com-
bustion, I have disposed a bent hollow pipe
D, which passes preferably diametrically
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across the top of the coil s just beneath the |

~ bent curved end portion d, and thence down on

10

either side of the coiled portion of the liquid-

fuel supply-pipe C. The two ends of this

pipe pass through the bottom of the combus- |
tilon-chamber and are firmly secured by fast-
“ening-nuts, or otherwise.
- open allow a tree passage of air from beneath
- the combustion-chamber upward.

more, the air-pipe D 1s plerced with an aper-

ture ¢, extending through both walls of the

. pipe and centrally adjusted of theligquid-fuel

. delivery-orifice c.
fuel enters the feed-pipe C under pressure.
and escapes forcibly from the delivery-orifice,

15

20

- Moreover; as the liquid

passing through the aperture ¢, an inrush of

- alr upward thmuc-h both ends of the pipe D

“is produced, the air being carried down. and
drawn from the .aperture e with the liquid
In this
way a thorough commingling of the air and
fuel is effected, and as both are heated prior

fuel after the mannerof an injector.

" to their union thorough combustion is a Con-
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placed.
means of a valve exteriorly of the cooking

.Sequent result. |

Upon the bottom of the cmnbushon-chmn—
ber and directly beneath the helix s is se-
cured a dish-shaped metallic deflector E, with
an upraised conical central portion, against

which the fltame is directed by the forcible

contact of the air and fuel thereagainst, serv-
‘ing to spread the flames and pr oduee & more |

o eneml diffusion of the heat.

~ In order to heat the liquid fuel, th:zbt it mayr
emel"ﬂ‘e from the feed-pipe in the best condli-

tion. for ready combustion when intermin-
gled with air, I have disposed a heater T,
Whlch IS pla@ed atone end of the combustion-
chamber. Into this the feed-pipe C delivers
the fuel, which soon becomes heated, as the
apparatus I serves as a reservoir, wherein
the fuel is temporarily stored prior to its de-
livery through and escape from the coiled
part s of the feed-plpe C.

The operation is as follows: The 11quld fuel
enters the feed-pipe C under pressure, ob-

tained by any suitable means, preferably a

small air-pump, (not shown,) and passes to
to the heater If, where it is temporarily held
and heated to the point of wvaporization.
Thence 1t continues along the helix or coil s
until 1t reaches the very highest part of said
pipe, where 1t emerges from the delivery-ori-
fice ¢, the flow of fuel passing directly across
and through the air-supply pipe by way of

the aperture e 1n the latter, causing an up-

ward inrush of air through said pipe D. This
mixture of air and hqmd fuel emerges into
the combustion-chamberandimpinges a.gainst
the deflector-plate I, which disperses and scat-
tersthe flames, causing a general and thorough
diffusing of the heat Whlch 1s 1mparted to the
walls of the combustion-chamber, as likewise
to the stove, cooking-range, or other suitable
apparatus within which said heater A may be
The supply of fuel is regulated by

range orstove. _
-18 equaily adapted for boilers and steam-gen-

‘These ends being.

.DF

~continuous piece.
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It is evident that this heater

erators of all descriptions where a contmual
fire 18 not to be maintained. ERE
In lieu of making the air-pipe in 011e con-

“tmuo_u% length, with. its aperture e, above
Lfeed-pipe C.is aliﬂ'lled I

which the en d- Of the

may construct said pipe of two pleees D’ (see -

Fig. 5,) which are secured, as in Fig. 3, in the
‘baseof the combustion-chamber. Thence they
extend upward and terminate at a point ad-
-Jacent to the under side of the fuel feed-pipe
. Thus an aperture is formed, above which

the said pipe C is placed, and through which

D’ adjacent to the pipe C are secured to-

gether by a semmlreular strap G, bolted to =
=them | S - |

Vthit 'I desire to elmm 18— '

1. A hydrocarbon vaporizer and burner

5

8o
the fuel is delivered, creating a suction and
causing aninrush of air up through said pipes
This air 18 thoroughly eommmﬂled with
the liquid fuel, as after the manner accom-
plished when the air-pipe D is made of one
T'he ends of said pipes

90

001’15151:1110' of & combustion-chamber, a coiled
vaporizing - pipe therein termmatmﬂ‘ in a -

curved end portion and provided .With a de-
livery-orifice located some distance from the
-end of said pipe and in a plane above its ter-
mination, and an air-supply pipe, substan-

tially as and for purposes herein specified.

95

- 2. A hydrocarbon  vaporizer and burner

consisting of a perforated combustion-cham-

ber, a coiled vaporizing-pipe with a bent ter-

ICO

minal having a fuel-orifice transversely of its

bore and located at some distance from the
extreme end of said pipe and in a plane above
1t, an air-supply pipe open at both ends, and
with an aperture aligned with the fuel-orifice
to permit fuel to pass directly across the bore

of the air-pipe, all operating substantially as

.hel ¢in described.

3. In combination with a stove, a remova-
ble foraminated chamber B3, a liquid-fuel

| feed-pipe C, terminating in a helix within

sald chamber, a heater I‘, and an air-supply
pipe D, both within said chamber, said pipes
C and D being provided with apelture& e C,
arranged in al1ﬂllment and the aperture in
the hqmd fuel pipe being above the end
thereof, substantially as Set forth.

4. In combination with a heating or cook-
ing apparatus, a combustion chamber or box
B, provided with foraminated removable
sides and top, a heater It therein, a fuel-sup-
ply pipe C, connected with said heatel* and
the coil s, tel‘mlnatmﬂ‘ in a bend, the &upply-
orifice ¢ 1n the top of sald bend the air-sup-
ply pipe D, with its tmnsverse aperture e,

the orifice ¢ being above the end of plpe O -

subsiantlally as described.
5. In combination with a heat or steam

generating apparatus, a foraminated combus-

tion- chamber B, a fuel feed-pipe C, terminat-

1110 1N a 11611“{ w1th111 sald eha,mber a heater
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F, and air-supply pipes D, both within said

chamber, said pipes terminating at their up-
per ends at a point adjacent to but to one

side of the fuel-pipe C, and the delivery

fuel-orifice ¢, transversely of the fuel-pipeand
in alignment with the space between the ends
of said air-pipes, substantially as herein de-
scribed.

i’

In testimony whereof I af
presence of two witnesses.

X my signature in

LEVI W. LOMBARD.

Witnesses:
H. K. LOoDGE,
"JOHN A. DOUGHERTY.
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