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This invention relates to improvements in
apparatus for vaporizing fuel mixtures such
e. g. as are supplied to internal combustion
engines; and the invention has reference,
more particularly, t6 a vaporizer apparatus

- adapted to submit fuel mixtures to heat
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while subject to gyratory movement tending
to deposit wet fuel particles upon hot sup-
porting surfaces in a1d of vaporization there-

¢ of, and adapted also to subject the fuel mix-

ture to the effects of expansion preparatory

‘to intermixing the vaporized mixture with
cool air to form the final: fuel vapor dehv-,

ered to the engine cylinders. R
The invention has for its principal object
to provide a compact and efficient. form of
vaporizer apparatus for the purpose men-
tioned, in which means is provided for pro-

dilcing an atomized mixture of liquid fuel

with an initial quantity of air, and there-
upon conducting such- initial wet mixture
through heated passages with a gyratory
movement tending to deposit upon the hot
walls of said passages the heavier particles.
of liquid or raw fuel, whereby said particles
may be supported subject to both the vaporiz-
ing effects of the heat and the friction of the
moving stream of fuel mixture for such time
as is required to effect vaporization and re-
turn thereof to the ‘gaseous fuel mixture
to be formed. : _— :

The invention has for-a further object to
provide a.secondary .mixing zone to receive
the initial vaporized rich fuel mixture and
to mix therewith additional cool air to pro-
duce ‘the required volume and desired ratio
of fuel and air to form the ultimate gaseous
fuel for delivery to the engine eylinders,
while at the same time reducing the temper-
ature of such ultimate gaseous fuel.

~The invention has for a further object to
provide means to expand the initial fuel mix-
ture during and in-aid of efficient vaporiz-
ifig treatment theréof. o B

The invention has for a further object to
provide a novel and simple construction of
parts making up the vaporizer apparatus,
which ean' be ‘economically produced and
easily assembled with a minimurm expenditure

. of time and labor.

CHRISTCHURCH, NEW ZEALAND, A CORPO-

VAPORIZER

1931.  Serial No. 520,519.

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

An illustrative embodiment of this inven-
tion is shown in the accompanying drawing,
in which :— B '

Fig. 1 is a vertical longitudinal section of
the improved vaporizer apparatus made ac-
cording to the invention; Fig. 2 is in part a
side elevation and in part a vertical sectional
view of the same, to more clearly illustrate
features of its internal construction; Fig. 8

' is a fragmentary horizontal section, taken

on line 3—3 in Fig. 1; and Fig. 4 is a frag-
mentary elevation of a throttle valve means
employed. in the apparatus.

Similar characters of reference are em-
ployed in said views to indicate correspond-
ing parts. B _ :

Referring to said drawing, the reference
character 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 provide an apnular heating chamber
6 bounded at'its inner side by an annular and
preferably inwardly and downwardly in-

clined wall'7 which 1s joined at its upper end’

to the external walls of said casing or pot
by a shoulder or top flange 8, and at its low-
er end is connected with the bottom wall of
said casing or pot by a neck member 9. The
upper end of said casing or pot 5 is open, the
opening thus provided being closed by a cov-
er plate 10. . The upper interior portion of
the casing or pot 5 provides an outlet chamber

11 from which leads outwardly an outlet neck

12 for connection with the intake manifold of
an internal combustion engine. Connected
with the sides of said casing or pot 5, pref-

erably -at opposite points thereof, are neck

portions respectively providing inlet and out-
let passages 13 and 14 leading into and out of
the heating chamber 6, and through which, in
connection with suitable delivering and dis-
charging conduits (not shown) a heating me-
dium (such e. g. as the exhaust gases from
an internal combustion engine) may be in-
troduced into and circulated through ‘the
heating chamber 6; so asto transfer heat to
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the internal wall 7 thereof. Formed in con-
nection with the internal wall 7, at the heat-
ing chamber side thereof, are a plurality of
annular fins 15 which project into said heat-

> ing chamber 6, and which provide the wall 7

with an increased area of surface for con-
tact with the heating medium circulated
through said heating chamber 6,s0 as to there-
by increase the heat absorption capacity and
heat conduction efficiency of said wall 7. The
neck member 9is provided with an axial open-
ing 16 which communicates with the interior
of the apparatus bounded by said wall 7.

The top of said shoulder or top flange 8

provides a seat 17 upon which is engaged 2
top plate 18 provided with a central open-
ing 19. Depending from the underside of
said top plate 18 1s a downwardly tapered
annular wall 20 which is inwardly spaced

¢ from and preferably parallel to said wall 7;

the lower end of said annular wall 20 is pro-
vided with a bottom wall 21 which is spaced
from the neck member 9. The member
formed by said wall 20 and its end wall 21, as

- supported by the top plate 18, is adapted to

nest within the interior of the apparatus de-
fined by the wall 7, thus providing an inter-
mediate annular space of upwardly increas-
ing diameter. Preparatory to inserting in

* place the nesting member thus formed, a

tapered spirally coiled element 22 is inserted
to lie with its outer sides against the wall 7,
whereupon, when said nesting member is in-
serted in place its wall 20 will impinge upon
the inner sides of said coiled element. It
will thus be apparent that by means of said
coiled element 22, the interior space between
the wall 7 and wall 20 is formed to provide
an ascending spiral vaporizing passage 23,
increasing in extent as it ascends. The

cross-sectional area of said coiled element 22

is somewhat in excess of the width of the
space between the walls 7 and 20, so that
when the nesting member is forced home the

? spirally coiled element will be tightly forced

into impingement at its opposite sides with
the respective walls 7 and 20. Preferably

 although not necessarily said spirally coiled

element is formed of tubing, such as copper

“~ tubing, in which event the interior of the

tubing may also provide an additional as-
cending spiral vaporizing passage 24
through which the fuel mixture to be treated

... may flow, as will subsequently appear.

Oy

i

Mounted within the opening 16 of said

neck member 9 is distributor member com-
prising a tubular shell 25 which extends
upwardly through said neck member 9 into
an opening 26 provided in the end wall 21
of said nesting member. Depending axially
from the interior of said shell 25 is a fuel
mixture intake member 27 having a lower
open end 28. The upper end of said fuel
mixture intake member 27 communicates
with radial outlet branches 29, the passages
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of which extend therefrom to and through
the walls of said shell 25, so as to discharge
into the lower intake end or ends of the va-
porizing passages above described. The in-
terior of said shell 25 provides an air intake
passage 30, as will be later understood. Co-
operative with the lower open end 28 of said
fuel mixture intake member 25 is a liquid
fuel supply jet 81, which is supplied with
liquid fuel by my suitable form of metering
means. Mounted between the opening 19 of
said top plate 18 and the opening 26 of the
end wall 21 of said nesting member is a
tubular discharge conduit 82, the same being
spaced from the wall 20 of said nesting mem-
ber so as to provide intermediate these parts
a fuel mixture expansion chamber 33. The
lower end of said discharge conduit 32 com-
municates with the air intake passage 30 pro-
vided by said shell 23, while the upper end
thereof communicates with the outlet cham-
ber 11 at the top of the casing or pot 3.
Fixed within said discharge conduit 32, in-
termediate its ends, is a Venturi member 34.
Provided in the upper end portion of the
wall 20 of said nesting member are a plural-
ity of ports 35 to provide communication be-
tween the discharge of the vaporizing pas-
sages and the interior of said expansion
chamber 33.- Provided in the walls of
said discharge conduit 32, to lead from its
lower end. portion, are ports 36 which com-
municate with ports 87 entering laterally
through said Venturi member 84 to commu-
nicate with the restricted interior portion
thereof.

Cooperative with the outer flared end of
the Venturi member passage, and adjustably
movable longitudinally with relation thereto,
is a throttle member 38 shaped to fit said
flared end of the Venturi member passage;
being for this purpose preferably of inverted
conical conformation. Said throttle member
38 is provided with an upwardly extending
stem 39 which projects through a stufling box
40 provided in the cover plate 10 of the pot
or casing 5. To guide the longitudinal oper-
ative movements of said throttle member 38,
the same is provided with an axial opening
41 to receive and slide upon a guide pin 42,
which is fixed to and extends upwardly from
the distributer member. It will be under-
stood, however, that any other suitable form
of guide means for the throttle member 38

may be employed. The exterior face of said

throttle member 38 is provided with one or
more longitudinal channels or grooves 43,
which provide minimum gaseous fuel mix-
ture passages when the throttle member is in
closed or seated relation to the outlet end of
the Venturi member 34. ,

Suitable means are provided for manipu-
lating said throttle member 38 at will. 1l-
lustrative of such means, the drawing shows

a fulerum post 44 upon which is fulerumed.
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an actuating lever 45, having its inner end
in operative bearing relation to upper and

Jower stop shoulders or flanges 46 and 47

which are affixed to the exteriorly projecting
end of said throttle member stem 39.

In the operation of the apparatus, the out-
let ‘neck 12 is connected in communication
with the intake manifold (not shown) of an
internal combustion engine. - Under the fuel
induction strokes of the engine pistons, pres-
sure within the interier-of the apparatus is
reduced s0 asito pass an initial fuel mixture
through the latter for treatment. The initial
fuel mixture comprises a more or less atom-
ized mixture of liquid fuel taken from the
supply jet 31, by a comparatively small pro-
portion of ingoing air (about 6 to 8 per cent)
which enters the intake: member 27. This
initial fuel mixture may be termed an initial
wet mixture, and the same is discharged by

way of the outlet branchés 29 of said intake -

- member into the lower end of the ascending
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spiral vaporizing passages 23. Owing to the
spirally ascending arrangement of said va-
porizing passages, the initial wet mixture as-
cending therethrough is caused to take a gy-
ratory path of movement. Such gyratory

movement induces a centrifugal force which.

acts upon the heavier unvaporized wet fuel
particles suspended in the stream, whereby
stuch particles are thrown outwardly upon
and in contact with the hot wall 7, which is
highly heated by contact with hot engine ex-
haust ‘gases circulated through the heating
chamber 6. The wet fuel thus deposited on
the hot walls is thereby heat treated to effect
vaporization thereof, and owing to the length
of the passage a sufficient time factor is pro-
vided to adequately allow for complete va-
porization of the wet-fuel particles, and par-
ticularly the low boiling -point ends or con-
stituents of the wet fuel employed. Tt there-
fore follows, that on vaporization of the wet
fuel, the resultant vapor is returned to the
fuel mixture streams for discharge from the
vaporizing passages per se and ultimate dis-
charge from the apparatus.

The vaporized fuel mixture reaching the
upper terminus of the gpiral vaporizing pas-
sage, s ‘discharged thirough the ports 35
into the expansion chamber 83. Since-the
only communication between the vaporizing
passage and expansion chamber is at the up-
per end of the former, gravity of the heavier
wet fuel particles downwardly on the walls
bounding ‘the wvaporizing passage tends to
prevent the carrying over of unvaporized
fuel particles into the expansion :chamber,
and consequently the latter receives only the
gaseous fuel mixture. This gaseous fuel mix-
ture is comparatively rich, and since the pres-
sure in the expansion chamber is reduced,

a resultant expansion of this rich mixture

materially aids in thoroughly intermingling

3

and homogenizing the air and gaseous fuel
elements constituting the same.

Inasmuch as only a comparatively small
quantity of ingoing air is utilized in forming
the initial fuel mixture it is desirable to add
to the vaporized or gaseous fuel mixture pro-
duced - therefrom a proportion of diluting
and cooling air. This is accomplished as
follows:— S

Entering through the air intake passage
30 of the shell 25 is a major proportion of
air, which varies according to the setting of
the throttle member 38. This additional air
is drawn through the Venturi member 34,
and in passing therethrough sucks the ex-
panded gaseous fuel mixture from the ex-
pansion chamber 33 through the ports 36—37
into the Venturi member passage wherehy
the same is thoroughly mixed with the in-
going air. This ingoing air, being at com-
paratively low temperature, both cools the
hot- initial ‘vaporized mixture, whereby its
volumetric. efliciency is inereased; and also
adds to the mixture a greater oxygen content,
whereby efficient and- compléte combustion
within the engine ¢ylinders is assured.

The ultimate fuel mixture, produced as
above described, is discharged through the
discharge conduit 82, outlet chamber 11 and
outlet neck 12 to the engine intake manifold
for delivery to the engine cylinders in the
usual manner. T - .

The peculiar throttle structure is of such
character, owing toits inverted conical shape,
that while cooperative with the passage of
the Venturi member 34, to modify the avea
thereof with desired throttling. effect, it
nevertheless maintains the necessary re-
stricted character of the Venturi passage at
all settings as will be obvious.. The provi-
sion of the grooved or channeled passages 43
in the throttle meémber surfaces, provides for
a sufficient movement of initial fuel mixture
throngh the vaporizing passage and expan-
ston chamber, and thence through the dis-
charge outlets of the apparatus, to assure de-
livery of required gaseous fuel mixture for
operating the engine under idling or closed
throttle conditions. '

From the above description it will be ap-
parent that the present invention provides
a comparatively simple and yet highly effi-
cient construction and arrangement of vapor-
izing apparatus; and from the structural
standpoint the apparatus is both easy and
economical to produce. -

I am aware that many changes could be
made in the apparatus above-described, and.
shown in the drawing, as well as in the de-

tails of its parts, without departing from the
scope of this invention, and it is therefore
intended that all matter contained in the
above description or shown in the accompany-
ing drawing shall be interpreted as iHustra-
tive and not in a limiting sense.
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I-claim:— 7 : )
1. A vaporizer apparatus, comprising
means to providea spirally ascending vapor-

izing passage the convolutions of which are
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of successively increasing circumference,
means to heat the outer walls of said pas-
sage, means to deliver an initial mixture of
liquid- fuel and a minor proportion of air
for gyratory and expanding movement
through said vaporizing passage whereby the
wet constituents of said initial mixture are de-
posited upon the hot outer walls of said pas-
sage so0 as to be vaporized by the heat trans-
mitted thereto, means for discharging the va-
porized fuel mixture together with a major
proportion of air intermixed therewith, and
an expansion chamber intermediate said va-
porizing passage and said discharge means
through which the vaporized fuel mixture is
passed from the former to the latter.

2. A vaporizer apparatus, comprising
means to provide a spirally ascending vapor-
izing passage the convolutions of which are
of successwely increasing - circumference,
means to heat the outer walls of said passage,
means to deliver an initial mixture of liquid
fuel and a minor proportion of ‘air for gyra-
tory and.expanding movement through said
vaporizing passage whereby the wet constit-
uents of said initial mixture are deposited
upon the outer hot walls of said passage so
as to be vaporized by the heat transmitted
thereto, a dis¢harge means including a Ven-

. turi member, fuel mixture intake means to
“conduct the vaporized fuel mixture to the

restricted portion of said Venturli member
passage, and means to deliver a major portion
of air to said Venturi member passage for
intermixture with the vaporized fuel mix-
ture passing thereinto.

3. A wvaporizer apparatus, comprising
means to provide a spirally ascending va-
porizing passage the convolutions of which
are of successively increasing circumference,
means to heat the outer walls of said passage,
means to deliver an initial mixture of liquid
fuel and a minor proportion of air for gyra-
tory and initial expanding movement through ¢
said vaporizing passage whereby the wet con-
stituents of said initial mixture are deposited
upon the outer hot walls of said passage so
as to be vaporized by the heat transmitted
thereto, a discharge means including a Ven-

- turi member, fuel mixture intake means to

conduct the vaporized fuel mixture to- the
restricted pertion of said Venturi member
passage, means to deliver a major portion
of air to said Venturi member passage for
intermixture with the vaporized fuel mixture
passing thereinto, and an additional expan-
sion chamber intermediate the discharge end
of said vaporizing passage and said fuel mix-
ture intake means of said Venturi member
through which the vaporized fuel mixture is

1,865,515

passed from the former to the latter for final
expansion. S

4. A° vaporizer apparatus, comprising
means to provide a spirally ascending. va-
porizing passage the convolutions of which
are of successively increasing circumference,
means to heat the outer walls of said pas-
sage;, means to deliver an initial mixture of
liguid fuel and a minor proportion of air
for gyratory and initial expanding movement
through said vaporizing passage whereby the
wet constituents of said initial mixture are
deposited upon the outer hot walls of said
passage so as to be vaporized by the heat
transmitted thereto, a discharge means in-
cluding a Venturi member fuel mixture in-
take means to conduct the vaporized fuel
mixture to the restricted portion of said Ven-
turi member passage, means to deliver a ma-
jor portron of air to said Venturi member
passage for intermixture with the vaporized
fuel mixture passing thereinto, and an addi-
tional expansion chamber intermediate the
discharge end of said vaporizing passage and

said fuel mixture intake means of said Ven-

turi member through which the vaporized
fuel mixture is passed from the former to
the latter for final expansion, and an ad-
justable throttle member cooperative with
the outlet portion of said Venturi member
passage.

5. A vaporizer apparatus, comprising a
plurality of concentrically arranged mem-
bers: nested- to- provide a-central dlgcharcre
conduit, an expansion chamber around said
discharge conduit, an outlying heating cham-
ber, and a vaporizing chamber intermediate
said heating chamber "and said expansion
chamber; a splmlly coiled element arranged
within said vapomzmo chamber to form
therewith an ascending spirally winding va-
porizing passage contiguous to the wall of
said heating chamber; means to deliver into
said vaporizing chamber for upward gyra-
tory movement through said vaporizing pas-
sage an initial mixture of liquid fuel with a
minor proportion of air; means of communi-

cation between said vaporizing chamber at
the uppeér end of its vaporizing passage and
said expansion chamber; means of communi-
cation between said expansmn chamber and
said discharge conduit; and means for mix-
ing a major proportlon of air with vapor-
ized fuel mixture drawn from said expansion
chamber into said discharge conduit to pro-

duce the ultimate fuel mixture discharged:

from the apparatus by way of said discharge
conduit.
6. A vaporizer apparatus, comprising a

plurality of concentrically arranged mem- *

bers nested to provide a central dlscharoe
conduit, an expansion chamber around said
discharge conduit, an outlying heating cham-
ber, and a vaporizing chamber intermedi-

ate said hea ating chamber and said expansion '~
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chamber; a spirally coiled element arranged
within said vaporizing chamber to form
‘therewith an ascending spirally winding va-
porizing passage contiguous to the wall of
B said heating chamber; means to deliver into
said vaporizing chamber for upward gyra-
tory movement through said vaporizing pas-
sage an initial mixture of liquid fuel with a
- minor proportion of air; means of communi-
10 cation between said vaporizing chamber at
the upper end of its vaporizing passage and
said expansion chamber; a Venturi member
within said discharge member; means of
communication between said expansion
18 chamber and the restricted portion of the
passage of said Venturi member; and means
to deliver additional air through said Ven-.
turi member for mixture with vaporized fuel
mixture drawn into the latter from said ex-
20 pansion chamber:

7. A vaporizer apparatus, comprising a
plurality of concentrically arranged mem-
bers nested to provide a central discharge
conduit, an expansion chamber around said

28 discharge conduit, an outlying heating cham-’
ber, and a vaporizing chamber intermediate
said heating chamber and said expansion
chamber; a spirally coiled element arranged
within said vaporizing chamber to form

30 therewith an ascending spirally winding va-
porizing passage contiguous to the wall of
said heating chamber; means to deliver into
said vaporizing chamber for upward gyra-
tory movement through said vaporizing pas-

88 sage an initial mixture of liquid fuel with a
minor proportion of air; means of communi-
cation between said vaporizing chamber at
the upper end of its vaporizing passage and
said expansion chamber, a Venturi member

40 within said discharge member; means of
communication . between said expansion
chamber and the restricted- portion of the
passage of said Venturi member; means to
deliver additional air through said Venturi

48 member for mixture with vaporized fuel
mixture drawn into the latter from said ex-
pansion chamber, and a movable throttle
valve cooperative with the discharge end of

- said Venturi member. o o

50 8. In a vaporizer apparatus as defined by
claim 7, in which said throttle member com-
prises an inverted conical body to fit the
outlet end portion of said Venturi member, -
and means to move said conical body toward

53 and away from the latter. '

In testimony, that T claim the invention set
forth above I have hereunto set my hand this
25th day of February, 1931.

" 'ERNEST R. GODWARD.
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