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This invention relates to improvements in ap-
paratus for vaporizing fuel migiures, such e. g.
as are supplied to internal combustion engines;
and the invention has reference, more particu-

5 larly, to a novel vaporizer apparatius adapted to
submit fuel mixtures to the effects of expansion
and gyratory imovement tending to separate
therefrom unvaporized wet fuel particles, and
thereupon subject the same to heat by the de-

10 posit thereof upon hot supporting surfaces to
thus assure vaporization therecf for return to
the fuel mixture stream.

This invention has for its prinecipal object to
provide a simple and efficient vaporizer appa-

15 ratus in which an atomized mixture of liguid
fuel and air is caused to travel with gyratory
movement through a plurality of ascending
spiral passages or paths of increasing orbit and
contiguous, on one side, to heated outer wall

20 surfaces and, on the other side, contiguous to
relatively cooler inner wall surfaces, whereby the
mixture is subjected to expansion and centrifu-
gal action so as to separate therefrom relatively
heavy wet fuel particles and deposit the same

25 upon the hot outer walls subject to the vapor-
izing effect of heat application thereto; while
the lighter air and volatilized fuel of the mixture
is prevented from overheating by contact with
the relatively cool inner walls of the passages,

30 thus maintaining a maximum cooling effect
upon the air constituent of the mixture, and a
maximum heating effect upon the wet unvapor-
ized fuel particles.

Another object of this invention is to provide

35 means beyond the spiral vaporizing passages of
the apparatus for guiding the stream of vapor-
ized fuel mixture discharged thereirom in flow-
ing contact with the inner walls of said passage
for cooling effect thersupon; means being pro-

40 vided for thereaiter guiding the vaporized fuel
mixture to and discharging the same from the
outlet of the apparatus for delivery through
suitable manifold leads to the internal combus-
tion engine served by the apparatus.

Another object of this invention is to provide
a mnovel construction of vaporizer apparatus
characterized as above indicated, which is of ex-
ceedingly simple mechanical construction, in-
volving the use and assembly of a minimum
50 number of parts, which may be produced by
simple casting operations, all to the end that
the apparatus may be economically produced
and: rapidly and easily assembled with a mini-
mum expenditure of time and labor.

Other objects of this invention, not at this
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time more particularly enumerated, will be un-
derstood from the following description of the
same. -

An illustrative embodiment of this invention

is shown in the accompanying drawing, in
which:—
- Fig. 1 is a vertical longitudinal sectional view
of a vaporizer apparatus according to this in-
vention; Fig. 2 is a horizontal section of the
same, taken on line 2—2 in Fig, 1; and Fig. 3 is
a vertical section similar to that of Fig. 1, but
with certain internal parts of the apparatus
removed to disclose the means providing the
plurality of spirally ascending vaporizing pas-
sages thereof.

Similar characters of reference are employed
in the said views, to indicate corresponding
parts.

LR

Referring to the drawing, the reference char~

acter 5 indicates the main casing or pot. Said

casing or pot is preferably formed by casting,
in which case its lower portion is cored to pro-
vide an annuiar heating chamber 6 bounded
on its inner side by an inverted conical wall 7
which converges upon an intake opening 8 at
the bottom of the casing or pot, to which in-
take open’ng may be suitably connected any de-
sired form of liquid fuel atomizing- carburetor
(not shown) for delivering an initial fusl mix-
ture to fthe vaporizing apparatus.
end of said inverted comical wall 7 converges
upon and joins the side walls of said casing
or pot 5, an internal annular seating shoulder
¢ being provided at the juncture of these walis.
The upper end of the casing or pot 5 is open,
the opening thus provided being clcsed by a
removable cover plate 10. Formed in connec-
tion with the wall of the casing or pot 5, at
one side thereof, is an inlet opening 11, to

which may be suitably connected 2 conduit (not #

shown) for delivering a heating medium into
said heating chamber 6, which heating medium
may comprise the hot exhaust. gases from the
internal combustion engine which is served by
the vaporizing apparatus. Formed in connec-
tion with the wall of the casing or pot 5, at
the opposite side thereof, is an outlet means
12 for discharging the heating medium from
said heating chamber 6. Formed in connection
with the outfer or heating chamber side of said
inverted conical wall-7 are a plurality of ver-
tically spaced annular fins 13 which project
into said heating chamber 6, and which pro-
vide said wall 7 with an increased area of
surface for contact with the heating medium
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circulated through said heating chamber, so as
to thereby increase the heat absorption capacity
and heat conduction efficiency of said wall 7.

Formed in connection with the inner side
of said inverted conical wall 7 are a plurality
of upright partition flanges 14 of ascending
spiral form which define ascending spiral pas-
sages 15 leading upwardly from said intake open-
ing 8 and contigucus to said inverted conical
wall 7. Owing to the inverted conical shape
of said wall 7, the passages 15 thus formed
are of increasing orbit as they ascend whereby
the fuel mixture stream directed therethrough
is both subjected to expansion, as the capacity
of the passages progressively increases, as well
as to a gyratory movement imparting a centrif-
ugal effect upon the relatively heavy unvaporized
wet fuel particles carried by said fuel mixture
stream.
drawing, are
chown to be four in numkbker having their termi-
nals spaced ninety degrees apart around the in-
tevior of said inverted conical wall 7, thus pro-
viding four parallel spirally ascend.ng passages
15. It will be ohvicus that the number of said
rartition flanges 14, and consequently the num-
ber of passages 15 defined thereby, may be in-
creased or decreased, although four thereof is
believed to be the most satisfactory number,
since such number most satisfactorily divides
the fuel mixture stream into confroiled moving
volumes each adequately gyrated to induce the
desired centrifugal action, and each subjected
tc an adequatz area of surface at maximum
heat provided by the hot inverted conical wall
7, while at the same time the undue restriction
of fuel mixture stream movement is avoided.
Said partition flanges 14 provide vertical hound-
ing walls along the passages 15, and since said
partition flanges 14 have their lower margins
integrally connected with the heated inverted
conical wall 7, heat from the latter is trans-
ferred by conduction upwardly through said
partition flanges 14 which are therefore subjected
to a graduated heat, being hottest at their junc-
tures with said cenical wall 7 and of diminish-
ing temperature toward their upper margins.
This arrangement permits of gravitation of wet
fuiel particles depos.ted upon the -surfaces of
said partition flanges toward zones of increas-
ing heat, whereby the degree of heat kest suited
to vaporize given wet fuel particles is met with
by the latter during descent thereof. Owing
to the acute angular relation of said partition
flanges 14 to said inverted conical wall 7, troughs
or channels 16 are formed at the junctures of
these perts, which catch the heavy or less vola-
tile ends of the liquid fuel so as to subject the
same to the maximum heat of the inverted coni-
cal wall 7, such liquid fuel being permitted to
slowly descend these troughs or channels 16 to-
ward the intake opening 8, so that in the event
they are not vaporized before reaching the lat-
ter point, the same may flow hack into contact
with the inrushing initial fuel mixture stream
s0 as to bhe resubmitted to the indicated vapor-
izing processes until finally returned to the mix-
ture in vaporized form. .

To close the inner sides and thus complete
the vaporizing passages 15 an internal inverted
conical wall member 17 is provided for insertion
within the casing or pot 5 to engage or abut
the upper marging of saia partition flanges 14.
At its lower end; said wall member 17 terminates
in an end closure 18 having an external de-

The said parttion flanges 14, as il- .
y lustrated in the accompanying
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flector portion 19 spaced above and opposed to
said intake opening 8, and functioning to deflect
the in-rushing stream of fuel mixture into the
lower or receiving ends of said vaporizing pas-
sages 16.

Seated upon the seating shoulder 9 is the
skirt 20 of a closure ring 21, the inner marginal
portion of which abuts the upper end of said
internal inverted conical wall member 17, thus
defining an annular discharge passage 22 with
which the upper ends of the vaporizing pas-
sages 15 severally communicate. The upper
marginal portion of said internal inverted coni-
cal wall member 17 is provided with a multi-
plicity of indented openings or ports 23 through
which the vaporized fuel mixture discharged
from the vaporizing passages 15 and discharge
passage 22 escapes. ’

Supported by its suspension flange 24 upon
the inner marginal portions of said closure ring
21 is an annular guide member 25 of inverted
conical form, which enters the upper open end of
said inverted conical wall member 17 so as to
be concentric thereto and spaced therefrom to
provide a descending guide passage 26 contiguous
to sald inverted conical wall member 17, but
terminating short of the end closure 18 thereof,
te which iatter part the aopening 27 at the lower
end of said guide member 25 is opposed. Said
end closure 18, where opposed to said opening
27, 'is preferably formed to provide a conical
deflector boss 28 to direct the vaporized fuel
mixture stream emerging from said guide pas-
sage 26 upwardly through said opening 27 and
into the discharge chamber 29 provided within
the upper end of the casing or pot 5, and from
which ' discharge chamber leads the vaporizer
gutiet opening 30, which is connected in com-
munication with the intake manifold (not
shown} of the internal combustion engine served
by the vaporizer. If desired, the cover plate 10
of the casing or pot 5 may be provided with in-
verted deflector cone 31.

After the internal inverted conical wall mem-
ber 17, the closure ring 21 (which may be in
two or more sections) and guide member 25
have been inserted within the casing or pot 5,
in their cooperative assembled relations with the
latter and each other, and the cover plate 10
is applied and szcured to the casing or pot, re-
taining screws 32 are screwed through said cover
plate 10 into holding relation to the inserted
structures to thereby retain the same in their
above-described operative assembled relations.

In the operation of the apparatus, as the ini-
tial fuel mixture is delivered through the intake
opening 8 it is deflected into the lower ends of
the vaporizing passages 15 through which the
fuel mixture ascends. Due ito the incressing
capicity  of the passages 15, the fuel mixture
is permitted tc expand, and due to the spiral
path of the passages the fuel mixture is also
gyrated with centrifugal effect upon the rela-
tively heavy unvaporized wet fuel parbicles sus-
pended therein. The centrifugal action tends to
throw such wet fuel particles against the up-
standing surfaces of the partition flanges 14 for
deposit - thereon, These partition flanges 14,
heing heated by conduction from the hot wall 7,
subject the deposited wet fuel particles to heat,
and as these wet particles descend, under grav-
ity, the surfaces of said partition flanges they
will be sconer or later brought into contact with
that amount of heat which is requisite for va-
porization thereof; the last volatile: portions of

80

85

90

95

100

105

110

115

120

125

120

145

143

150



10

15

20

30

40

45

(]

1,970,169

the deposited wet fuel finally reaching the hot
wall 7 to be there subjected to maximum heat
and vaporized. The air constituent and the
volatilized fuel constituent of the mixture, be-
ing lightest in weight, will be least affected by
centrifugal force and will tend to fiow contiguous
to the inner walls of the passages 15 provided by
the inverted conical wall member 17. This lat-
ter wall is comparatively cool, and consequently
will tend to prevent excess heating of the air
constituent of the mixture, which is a very de-
sirable thing. In order to assure the mainte-
nance of said wall member 17 at a compara-
tively low tempserature, the vaporized fuel mix-
ture stream is caused, after discharge from the
vaporizing passages 15, to pass through the de-
scending guide passage 26 in flowing contact
with said wall 17 before being finally diverted
for discharge from the vaporizer. It will thus
be apparent that a very efficient vaporizing func-
tion is attained in the use of the novel vaporizer
apparatus of this invention, in connection with
which all the factors making for rapid and com-
plete vaporizing of the wet fuel content of an
initial mixture are availed of: viz. expansion of
the initial fuel mixture; centrifugal effect upon
the mixture to separate unvaporized wet fuel
therefrom; application of graduated heat to sep-
arated wet fuel under gravitational conditions
permitting the latter to seek that degree of heat
best suited to its vaporization; a time factor,
whereby the length of the spiral fuel passages
allow sufficient time for effective centrifugal sep-
aration with resultant heat vaporization; and

; finally the provision of means whereby differential

temperature conditions may be made to prevail
at the inner and outer sides of the vaporizing
passages, to the end that maximum cooling
effect upon the air constituent of the mixture
and maximum heat effect upon the heavy fuel
constituents is attained. In addition to these
factors another is availed of, to wit, the vapor-
izing effect of the friction of the moving mix-
ture stream upon separated wet fuel as depos-
ited and supported in the presence of the mix-
ture stream.

All the above advantageous functionings are
sttained in the instant apparatus by an ex-
ceedingly simple mechanical structure compris-

; ing but few non-moving parts and those capable

of exceedingly easy and rapid assembly.

T am aware that some changes could be made in
the apparatus as above described and as illus-
trated in the accompanying drawing, as well as

i in the details of its parts, without departing from

the scope of this invention; it is therefore in-
tended that 2ll matter contained in the above
deseription or shown in the accompanying draw-
ing shall be interpreted as illustrative and not

7 in & limiting sense.

I claim:—

1. A fuel mixture vaporizer apparatus, com-
prising concentrically spaced inverted conical
wail members, upstanding spiral partitions ex-
tending between said wall members to form a
plurality of spirally ascending vaporizing pas-

3

sages therebetween, the lower ends of said par-
titions being conductively connected with the
outer conical wall member and the upper ends
of said partitions being in contact with said
inner conical wall member, means to heat the
outer conical wall member, means to conduct
vaporized fuel mixture when discharged from
said passages in flowing contact with the inner
conical wall member with cooling effect there-
upon, and means to.thereafter receive said va-
porized fuel mixture for final discharge from the
apparatus.

2. A fuel mixture vaporizing apparatus, com-
prising a casing having internally thereof a main
inverted conical wall member so related thereto
as to provide a heating chamber externally sur-
rounding said wall member, a second inverted
conical wall member inwardly and concentrically
spaced relative to said main wall member, up-
standing spirally disposed partitions extending
between said main and second wall members
to form a plurality of spirally ascending vapor-
izing passages therebetween, said casing having
a fuel mixture intake opening communicating
with the lower ends of said vaporizing passages,
means to provide an annular discharge passage
communicating with the upper ends of said
vaporizing passages, said second wall member
having outlet ports communicating with said an-
nular discharge passage, means io conduct va-
porized fuel mixture when discharged from said
annular discharge passage in flowing contact
with said second wall member with cooling efTect
thereupon, and said casing having at its upper
end means to collect and discharge vaporized
fuel mixture from the apparatus.

3. A fuel mixture vaporizing apparatus, com-
prising a casing having internally thereof a main
inverted conical wall member so related thereto
as to provide a heating chamber externally sur-
rounding said wall member, a second inverted
conical wall member inwardly and concentrically
spaced relative to said main wall member, up-
standing spirally disposed partitions extending
between said main and second wall members to
form a plurality of spirally ascending vaporizing
passages therebetween, said casing having a fuel
mixture intake opening communicating with the
lower ends of said vaporizing passages, means
to provide an annular discharge passage com-
municating with the upper ends of said vapor-
izing passages, said second wall member having
outlet ports communicating with said annular
discharge passage, an inverted conical guide
ring inwardly and concentrically spaced relative
to said second wall member to cause vaporized
fuel mixture discharged from said annular dis-
charge passage to flow contiguous to said second
wall member with cooling effect thereupon, means
to deflect said vaporized fuel mixture upwardly
through said guide ring, and said casing having
at its upper end means to collect and discharge
the vaporized fuel mixture from the apparatus.

ERNEST R. GODWARD.
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