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To all whom it may cOnceri.

Be it known that I, FRANKLIN {ZATFIELD
HoeART, a citizen of the United States of
America, residing at Beloit, Rock county,
Wisconsin, have invented certain new and
useful Improvements in Oil-Vaporizers, of
which the following, taken in connection with
the accompanying drawings, is a specification.

While capable of a variety of uses, my 1n-
vention has special reference to an apparatus
which is designed for the purpose of produc-
ing gas from hydrocarbon, particularly from
class of hydrocarbon commonly
known as crude oil, and -1s intended for use
prir:.’}arily, in conjunction with hydrocarbon
engines.

The first of the objects of my invention 1s
the construction of an apparatus comprising
a novel arrangement of heating surfaces over
which the liquid flows, and upon which 1t 1s
vaporized by the action of heat carried along
in a suitable heat passage extending under
these surfaces.

A further object of my invention is the pro-
vision of an apparatus of the type specified,
:n which are disposed a main vaporizing cham-
ber. a plurality of shelves or folds of a shelf
arranged about the main chamber, branch
chambers above the shelves,
tion with the main chamber, & plurality of
scrapers disposed upon the heating surfaces
of said shelves, and a device constructed to
actuate the scrapers, such device extending
through the chamber, and outside of the cas-
ing whereby it will be readily accessible, and
can be operated while the gas generator is
1N use.

The above as well as other such objecis as
may hereinafter appear; I attain by means of
o construction which I have illustrated in pre-
ferred form in the accompanying drawings,
in which, -

Figure 1, is a side elevation with a portion
hroken-away, showing an apparatus embody-
ing my improvemnments.

Figure 2, 1s & vertical
ratus, and

Figure 3, 1s a perspective view of one of

section of the appa-

the scrapers which 1 employ

inward from the interior

chamber, which 1 have marked 6.
each turn of the spiral shelf 5, (treating the

in communica- |

in conjunction
with my improved apparatus.

In carrying out my nvention, I provide a
casing 4, which is preferably of eyvlindrical
shape, and may be provided upon its imterior
with & plurality of heating surfaces, arranged
as shelves, or the single spirally arraneed
shelf marked 5, the shelf projecting part way
surface of the cas-
ing 4, toward the center thereof, but leaving

a space in the center which constitubesa man
Below

heating surfaces as a plurality of shelves)
there is disposed a heat passagc 7. which has
an inlet 8, and an outlet 9, and through which,
when the device is used 1n con junction with a
gas englne, arc conveved the produets of com-
bustion from the engine exhaust cntering ab
10, there being provided at 11 & reculating
valve whereby such product of combustion
from 10 may be caused to pass aJtogether
through the passage 8, 7. and 9, or clsc may
be allowed to go partly through such pas-
sage, and partly upward through the passagc
12. or altogether through the passage 12, the
passage 8, 7, and 9, being cui ofl.

Above each lap of the heating surface 9,
there is a branch chamber which 1s 1 open
communication with the mainchamber 6. The
scrapers 14, which are conneeted hy arms 19,
with a vertical shaft 16, oxtending outside the
casing, are designed to clean off the heating
curfaces of the several lapsof the shelf 5, and
oradually work the deposit thereon, down-
ward into the chamber 19, at the lower end
from which the liquid portions may he drawn
off through the valve 20, and solid matters
may be taken out through the hand hole.
Preferably the rod and scrapers move bodily
through their bearings, but the bearing heads
of the arms 15, of course, may slide on the rod
16. in case the shelf 1s inclined.

In the preferred form of my invention, the
heat passage 7, and the shelves above 1t are
arranged helically upon the inside of the cas-
ing 4, and form thus practically a continuous
passage from 8 to 3, upon which there 1s a
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contimuous shelf 5, that by its turns about the
center, produoces a construction having i ef-
fecba plurality of superposced shelvesusshown,
cach of the sime having an upturned hip 21,
to retain the liquid upon the shelf duringe the
vaporizing operation.  Otherwise, the inchne
may be broken by vertical portions so as to
form a series of steps or separate shelves:; and
these shelves may be horizontal instead of 1n-
clined, when desired.

As a means for introducing the hydrocar-
bon oil into the device, I provide a reservoir
22, which has an overflow pipe 23, and a sup-
ply pipe 24, and a feed tube 25, controlled by
a feed valve 26, as shown.  Qil being pumped
up through the pipe 24, and kept at a con-
stant level by means of the overflow pipe 23,
caun thus be drawn by the suction of the en-
gine piston through the valve 26, and feed
tube 25, as rapidly as 1t 1s required for use,
into the upper end of the interior of the cas-
ing4. IJtfallsupon theshelf5,and runsdown
the same, until it is completely vaporized, or
reaches the bottom, the residue if any, col-
lecting 1n chamber19. The feed tube 25, ex-
tends upward and above the level of the oil
in the reservoir 22, and the oil will be drawn
into the chamber inside the casing 4, by the
suction of the engine, as required, the engine
suction pipe being connected at 27, as-shown
in Kigure 1, and the alr inlet being at 28, as
shown in the same figure.

In order to start the apparatus, I provide a
retort 29, which i1s located underneath the gen-
erator casing 4, and has a Lurner 30, below
it, which 1s supplied from an oil reservoir or
other source of supply, so that when the
burner 30 is lighted, it will heat the retort
29, as well as the main body of the casing 4,
the products of combustion and heated g

through the annular space 31, between the
exterior of the casing 4, and the jacket 32,
with which the same is provided, finding an
outlet through a plurality of openings 33.
The retort 29, 1s provided with an inlet pipe
34, and an outlet pipe 35, the latter of which
connects to the explosion chamber of the en-
oine cyvlinder and is controlled by a suitable
valve. The inlet pipe 34, comes from the air
pump 36, and connected to the pipe 34, there
i1s a tube 37, which has in it two valves 38, and
39, with a nipple 40 between them, and a furn-
nel 41, above. Hydrocarbon liquid can be
put in ‘the funnel 41, and thus be admitted to
retort 29, even if there be pressure within the
retort, b;g.f opening the valve 39, to the nipple
40, the valve 38 being closed, and then clos-
ing the valve 39, and opening the valve 38.
The liquid which has been measured into the
nipple 40, and let into the pipe 34, and the
retort 29, 1s vaporized by the heat, when 1t
can be mixed with the air from the tube 36,

oASEeS |
and alr from the burner 30, passing upward |

772,040

35, and 1nto the (*nunw cylinder to start the

cngine.

The operation of my invention 1s as fol-
lows:—O1il Leing admitted through the feed
valve 26, and the engine having been started
by means of the retort alveady described, the
exhaust from the engine is caused by means
of the valve 11, to flow downward through 8,
and around the heat passage 7, under the
shelves 5, and out through the passage 9, to
the outlet. The shelves or the continuous
spiral shelf 5, are thereby heated, and act to
vaporize the oi1l. This vapor mixes with the
alr 1n the main chamber in the center, and 1s
drawn out through the suction pipe 27, to the
engine cylinder.

By the helical arrangement shown,. the otl
1s caused to gradually run down the spiral
surface to the bottom of the chamber, and as
the sediment or waste product collects on the
heating surfaces, the scrapers 14, can be ro-
tated by means of theshaft 16, and the handle
18, to clean off the deposit, the movement be-

| Ing a reciprocating or oscillating one about

the center, such as will gradually work the
waste products downward into the chamber
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19, from which they can be drawn off, or out -

of which they may be cleaned thmugh the
hand hole. |

Though I have shown in the drawings a con-
tinuous helical shelf, it is evident that this
helix need not be continuous, but may con-
tinue for a part of a turn and then drop ver-
ticdally to the next succeeding helical portion.

Having thus described my invention, what
I claim as new, and desire to secure by Letters

- Patent, is—

1. A heating apparatus comprising a cham-
bercontaining a shelf-lilke projection from the
side, a continuous closed heating passage ex-
tending under the projection and means to
heat said passage, means for supplying liquid
to be vaporized uponsaid projection, a scraper
thereon and an outlet for said vapor, substan-
tially as described.

2. In a vaporizing apparatus, a chamber
provided on 1ts inner surface with a continu-
ous integral helically arranged shelf, and a
continuous closed heating passage under said
shelf, means for passing heated fluids through
sald passages and an outlet for vapor from
the chamber.

3. Ina vaporizer achamber having project-
ing from the inner surface thercof a continu-
ous helical closed pipe with a top designed to
retain liquid thereon, and means to supply
heating fluid to said pipes.

i A vaporizer comprising a casing having
upon the interior thereof a plurality Of super-
posed turns of a shelf extending inwardly
from the wall, a continuous closed chamber
provided beneath said shelf, an inlet and an
outlet for introducing hydrocarbon liquid

and forma gas which passes through the pipe | upon said shelf, and means for heating the
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5. Inavaporizer thecombination of acham-
ser having upon its inner wall a continuous

to retain liquid, and rotary means for scraping
the surface thercof.

6. A vaporizing chamber having formed
inteerally with its wall a helical shelf with a
liguid-retaining top and a flange upon the in-

ward projectingside of the top surface, a con-

tinuous passage-way under said shelf, and a
rotary scraper to clean the shelf.

7. A vaporizing chamber having arranged
around the sides thercof a continuous helically

arranged shelf, a closed passage-way under

said shelf, and an upwardly projecting flange
on the inner edge of the shelf, and means to
heat said passage.

8. In a vaporizer a chamber having a con-
tinuous helical shelf projecting from the in-
ner walls with flattened surfaces on top and
means to retain the liquid thereon, combined
with a centrallydisposed longitudinally mov-
able shaft in said chamber and a series of
serapers mounted on said shaft and operating
upon the shelf, substantially as described.

9. In a vaporizer a chamber having a con-
tinuous helical shelf projecting from the in-
ner walls with flattened surfaces on top and
means to retain the liquid thereon, combined
with a centrally disposed longitudinally mov-
able shaft in saild chamber and a series of
scrapers mounted on sald shaft and operating
upon the shelf, said chamber being provided
with means for heating the shelf and with a
reculatable inlet for supplying hydrocarbon
to the shelf to be vaporized. |

" 10. The combination of a carbureter de-
siocned to be heated by the exhaust gases from
the engine, a closed oil chamber in said car-
bureter, a retort disposed under said oil cham-
ber and means to simultaneously heat both

helically arranged pipe having a top of form ;

e — — T 1 -

<3

shelf Iy o flow of hot eas through said pas- | the retort and the ol chamber, an oil mlet to

| {he retort and a connection to thie engine,

wherely the engine may be started by the
vapor from the retort, and will thereupon con-
tinue to supply itself with vapor by heating the
carbureter.

11. A vaporizer comprising a cylindrical
casing upon the interior wall whercof 1istorm ed
a helical projection extending inward less
than half way across said casing, leaving a
main chamber in the center, a hcat passage

formed under said helical projection, mecans

to heat the passage, means for supplying hy-
drocarbon liquid to the upper surface of said
helical projection, and a gas outlet for sad
casing.

12. A vaporizer comprising a casing uporn
the interior wall whereof is formed a_helical
projection, a heat passage formed under said
helical projection, means to heat the passage,
means for supplying hydrocarbon liquid to
the upper surface of said helical projection,
and a gas outlet and air inlet for said casing.

13. A vaporizer comprising a casing uporn
the interior wall whereof is formed a helical
projection, a heat passage formed under said
helical ‘projection, means for supplying hy-
drocarbon liguid to the upper surface of said
helical projection, a gas outlet for said casing,
a passage connecting the source of heat sup-
ply to said helical heat passage, another pas-
sage connecting the source of heat supply to
the atmosphere, and a heat valve controliing
both of said passages, substantially as de-
seribed.

In testimony whercof 1 have hereunto set
my hand in the presence of two subscribing

. witnesses.

FRANKLIN GATFIELD HOBART.

In presence of—

C. J. MITcHELL,
E. O. Powens.
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