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UNITED STATES

PATENT OFFICE

1,948,702 ,
CARBURETOR AND FUEL CONVERTER -

Roy F. Ensign and Paul W. Ensign, San Marino,
Calif., assignors to Ensign Carburetor Co., Lid.,
Huntington Park, Calif., a corporation of Cali-

. fornia

Continnation of application Serial No. 170,182,
February 23, 1927. This application December
18, 1931, Serial No. 581,816. In Germany Sep-

tember 18, 1931
23 Claims.

ors and converters for reducing a combustible
air mixture with the use of liquid fuels; and the
following described illustrative embodiment of
the invention has particularly to do with the
carburetion and conversion of liquid fuels to form
a combustible mixture for operating jinternal
combustion engines. And, although the partic-
ular embodiment herein descrihed may be used,
with the slight proportioning changes necessary
for the purpose, for handling such heavy hydro-
carbon fuels as kerosenes and distillates, the de-
vice illustrated has been specifically developed
for gasoline as a fuel, Present day gasoline is of
such a nature that its use as motor fuel in cold
climates entails difficulties comparable with
those attending the use of heavier fuels in more
temperate climates; both being attended by diffi-
cult evaporation of the fuel. The specific purpose
of the converter hereinafter described is to pro-
duce and supply an internal combustion engine,
such as an automobile engine, with a combusti-
ble mixture on which the engine quickly starts
and warms up to full power and can operate at
high efficiency and with all the flexibility desired
in the coldest of weather; but it will be under-
stood that the invention itself, of which the fol-
1owing mechanism is but a typical illustration,
is not necessarily limited to the production -of
fuel or mixture for such a specific use, nor limited
to using gasoline. B )

This application is a continuation of our prior
application Ser. No. 170,182, filed February 23,
1927, entitled Fuel converter. ]

The present invention embodies functionally

- both a carburetor and a fuel converter. Con-
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sidered as a carburetor, the invention may be
regarded in certain aspects as an improvement
upon the carburetor upon which Patent No.
1,684,055 was granted to Roy F. Ensign on Sep-
tember 11th, 1928. In its aspects as a carburetor
without the conversion of fuel, or as a combined
carburetor and fuel converter, the present inven-
tion includes provisions for forming, and main-
taining throughout operating range, the desired
air to fuel proportions, by providing initial fuel
metering means substantially independent of the
final fuel delivery to the main air stream. This
present device forms an initial pressure differen-

tial for first- metering the fuel in desired propor- )
tion to the air stream volume; maintaining said’

initial pressure differential substantially inde-
pendent of the second pressure differential which
finally delivers the fuel into the main air stream
for admixture therewith. The improvement in

(CL. 123—122)

This invention has to do broadly with carburet-

this direction, over and above the carburetor
shown in said .Roy F. Ensign patent, centers
largely around the use of a movable valve obstruc-
tion in the main air stream, whereby to create
and maintain the pressure differentials here
spoken of. And, in such aspects of improvement,
the invention has to do both with carburetors in
general and fuel converting carburetors.

As a combined carburetor and fuel converter,
or in its fuel converting functions, our present in-
vention may be regarded in certain aspects as an
improvement upon the devices and method set out
in the Letters Patents of Orville H. Ensign, Nos.
1,408,277 and 1,408,278, dated February 28, 1922.
The fuel converters set out in said issued patents
embody a system in which a body of proportionate
air and fuel, more or less mixed, is divided into
two parts, one part being more or less completely
pburnt to supply heat for vaporization of the
fuel of the other part, the products of combustion
from the burnt part being mixed with the air and
fuel of the other part in one homogeneous heated
mixture which is then conducted to the engine
for final combustion. Certain minor difficulties
have been encountered in the operation of such
fuel converters, among which may be mentioned
the occasional tendency of the combustion to fire
back into the main initial stream of air and
fuel mixture, or to fire forward to the point
of final admixture, with an attendant liability
of firing the whole body of mixture within the
device itself and before it can reach the place
of final combustion. Our present invention is
designed to overcome these difficulties completely
as well as to provide other and further improve-
ments in matters of construction and operation,
and particularly in the matter of automatic regu-
lation of the final mixture, and the heat supplied
by the combustion. Alse it is an object to give
more perfect control of the mixture to the com-
bustion chamber so that mixture shall not change
its composition with change of composition of the
main  mixture—so that the main mixture can
be enriched without correspondingly enriching
the combustion mixture and consequent fouling
of the combustion chamber with carbon. The in-
vention also makes it possible to operate an engine
at full power and low speed and still sustain a
proper fire in the combustion chamber; and also
facilitates the obtaining of a correct mixture for
the relatively small amount of combustion mix-
ture by using only a small fraction of the total
depression (suction) used to form the whole mix-
ture and by taking the fuel for combustion from
a point of constant operating level even more
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constant than the float maintained level, which
fluctuates somewhat with the load. All of these

ings, and improvements with respect to various
other matters, will be best understood from a
consideration of the following detailed specifi-
catign wherein a typical and specific form of the
invention adapted - specificaily for supplying a
combustible mixture to an internal combustion
engine is set forth in detail.

It will be understood that in giving a detailed
description of a specific form we do so not for
the purpose of limiting the invention to such
specific details, but so that those skilled in the
art may have a complete understanding of the
invention itself by way of a thorough under-
standing of one form of it, and also may have
2 complete understanding of the specific ap-
baratus which we now deem best adapted to the
particular purposes set forth. We refer to the
accompanying drawings, in which:

Fig. 1 is a vertical ‘central longitudinal sec-
tion of a fuel converter embodying our invention
and adapted particularly for use in connection
with an internal combustion engine;

Fig. 2 is a horizontal section taken as indi-
cated by line 2—2 on Fig. 1; '

Fig. 3 is a vertical cross-section taken as in-
dicated by line 3—3 on Fig. 1;

Fig. 4 is g fragmentary enlargement of parts
of the section of Fig. 1 s

Fig. 5 is a section on line 5—5 of Fig. 4; and

Fig. 6 is a fragmentary section similar to parts
of Fig. 4 but showing 3 slight modification.

Fuel is initially admitted from fuel feed 10 into
a constant level chamber 11 governed by a

float 12, the normal fuel level standing at such .

a line as indicated at I. in Figs. 1 and 4. Ar-
ranged within the constant level chamber is a
fuel well 13 communicating with the constant
level chamber through a fuel feed orifice 14 con-
trolled by a manually adjustable valve 15. With-
in the fuel well 13 there is an adjustable stand-
pipe 16 whose upper overflow edge stands, ad-
Jjustably, a little above the normal fuel level I,
This standpipe 16 may be adjusted up and down
in the well by means of g screw 17 having a
thumb nut 18 on its lower end, the screw act-
ing to pull the standpipe down and a spring 19
acting to elevate it. The serew 17 fits screw-

50 threadedly into the lower end of the standpipe

- 80

38

7%

tightly enough that fuel leakage past it is of no
material consequence.
depends from above into bore 21 of the stand-
pipe, making a fairly tight fit with the bore;
this arrangement is merely to allow considerable
vertical adjustment of the standpipe if desired,
And the upper end of the standpipe has an en-
enlarged bore to form an annular fuel receiving
Space 23 around the lower end of the suction

,» fuel and air being drawn from this space
through ports 22 in the lower part of suction
tube 20. The upper end of fuel suction tube 20
communicates with a suction passage 25 which
in turn communiecates with combustion passage
26 and mixing tube 27, Combustion passage 26
communicates with combustion chamber 28, and

‘mixing tube 27 discharge_s into main mixture

bassage 29. This main mixture passage is con-
trolled in the usual way by a throitle 30 and
is formed at 31 at its upper end for attach-
ment to the intake manifold of an engine. Air
is initially taken into the device through the
air intake passage 32, past the choke valve 33,
and thence upwardly and through the Venturi
tube 34 and through or around the vertically

A fuel suction tube 20 .

- valve 35 is due to gravity only

1,948,703

openiné valve 35 into the mixture passage 29.

Air ports 36 communicate with the interior of

the Venturi tube at its throat while valve 35
seats above ports 36. Air ports 36 communi-
cate with an air bassage 37 to which the upper
end of fuel well 13 is open, so that the varying
depression present in the throat of the venturi,
slightly modifieq by the depression communi-
cated from the passage 29 above valve 35, through
tubes 27 and 20 angd through passage 55, acts
upon well 13 to raise the fuel level therein to
a point where the fuel will overflow the upper
edge of standpipe 16 and thus flow into the an-
nular space 23. Due to the functions here de-
scribed the passage 37 and the well 13 act as,
and may be called, g depression chamber or
Passage. The constant action of valve 35, ob-
structing the flow of air to passage 29, is to make
the depression in 29 somewhat greater than at
the Venturi throat: with g tendency to increase
the relative difference in depressions at low op-
erating speeds when valve 35 is closed or nearly
closed. This difference in depressions consti-
tutes the force that lifts the fuel through tube
20; and the greater depression in 29 is to a
certain extent transmitted through the fuel lift
tube 20 to passage 37 to modify the depression
therein that lifts fuel in well 13. The modify-
ing effect of depression in 29 on the depression
in 37 is relatively small, due to the fact that
bassage 37 and ports 36 are miich larger than
tube 20 and ports 22. Consequently, although
the lift of fuel in well 13 is dependent primarily
upon the depression at the Venturi throat (and
therefore on the velocity and' volume of ajr
through the venturi) to a certain small extent
the fuel lift in the well is dependent on the
greater depression present in passage 29, and
the fuel delivered to and lifted through tube 20
increases slightly, proportionately to the total
air, at low speeds. It should be Lorne in mind
however that the lift of fuel. through tube 20
is- dependent entirely upon the depression in
29 over that in 37; and this matter will be re-
ferred to later.

Valve 35 is mounted upon the upper end of a
stem 40, the lower end of which passes into a
dash pot cylinder 41, and carries a check valve 42
at its lower end. ‘This check valve is conveniently
formed of a piston 43 loosely fitting the cylinder,
the piston having openings 44 controlled by a
downwardly closing flap 45. Dash pot cylinder
41 is kept full of liquid (fuel in this case) by
having a communication 46 with constant level
chamber 11. The construction and arrangement
are such that the downward closing movement of
valve 35 under influence of gravity is compara-
tively unchecked. The effect is thus that, at any
constant or decreasing air flow, the obstruction of
and is constant,
while the obstruction is momentarily increased
when the throttle is opened, causing more pro-
portionate fuel to be lifted in well 13 and tube 20
during acceleration. This is due to the increased
depression above the valve acting, in its modify-
ing function, to momentarily increase the de-
pression in the fuel well; and also acting, directly,
to lift more fuel from the well through tube 20.
Valve 35 has a hole or holes 35z through it to
pass & minimum quantity of air when the valve
is closed and thus to limit the proportionate
amount of fuel lifted at slow
It will be understood that a small amount of air
is drawn up through tube 20 along with fuel; and
that although the proportion of fuel, through
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tube 20, to the total air passing through the
device to form the final mixture varies as above
stated, the mixture in tube 20 itself thins down at
lower operating speeds.’

Further to vary the fuel level in well 13 and
thereby vary the proportionate fuel fed to tube
20, wé may provide an accelerating well device 60.
This may comprise a well 60¢ having a port 60b
near its top, communicating with fuel well 13, and
having a fuel orifice 60c near its bottom leading
from constant level chamber 11. An open bot-

‘tomed tube 60d depends in well 60¢ and has air

connection to air intake passage 32 by way of air
ports 60e and 60f. Upon any sudden opening of
the throttle and consequent momentary abnor-
mal increase of depression in passage 37 and well
13 fuel is drawn into well 13 from well 60a, the
level in tube 60d falling under the approximately
atmospheric pressure applied to it, and the fuel
level in well 13 being thus temporarily raised to
deliver more fuel over the upper edge of stand-
pipe 16 to fuel tube 20. Upon decrease of de~
pression at the Venturi throat and passage 317,

the accelerating well tends to fill again by feed

from port 60c.

" The action of valve 35 also assists in accelera-
tion. Upon increase of air flow the valve does
rot instantaneously move up to its new equilib-
rium position but is retarded not only by its own
inertia but also by the action of the dash pot
during the acceleration period the depression dif-
ference, above and below the valve, is thus in-
creased, and the relatively increased depression

- transmitted through suction tube 20 has, for the

35

time being, a greater than normal modifying
effect on the depression in well 13; thus acting

. temporarily not only to lift more than normal

40
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fuel from the well, but also to somewhat increase
the well depression to lift more fuel in the well
and meter more fuel over into space 23.
Combustion chamber 28 is preferably con-
structed as is best shown in Figs. 4 and 5, being
generally cylindric in form and having the com-
bustion outlet passage 26 leading from its lower
end into communication with passage 25 and
mixing tube 27, passage 25 being substantially
coaxial with mixing tube 27 and passage 26 ex-
tending transversely of 25 and 27. At its upper
end the combustion chamber 28 has an annular
chamber 50 formed between an outer wall 51
and an inner wall 52, which inner wall is in
effect an upward continuation of the cylindric
wall of the combustion chamber proper. This
inner wall 52 ends somewhat below the chamber
cover 53, so that a space is left over the upper
edge of wall 52 for the purpose to be described;
except that at one point the wall 52 extends on
up, as shown at 52a, to the level of the under
side of the cover. Adjacent this upward exten-
sion 52¢ the annular space 50 is completely
blocked off by a block 52b (see Fig. 5) and the
fuel supply passage 54 extends up through block
52b. The air supply passage 55 for the combus-
tion chambeér extends up from passage 37 to the
bottom of annular chamber 50 and delivers its
air into the annular chamber adjacent the block
52b and at a point beliind the wall extension
52a, so that the air delivered at that point can-
not flow immediately upwardly and over the
upper edge of wall 52, but is set into a circular
motion around annular space 50 and thus flows
both around and up and over the upper edge of
wall 52 in a spiral path as indicated by the arrows
in Fig. 4. Thus the air for the combustion cham-
ber is delivered equally around its upper periph-

‘3

ery to maintain combustion evenly in the cham-

ber.
end of the chamber comes into contact with a

The air that is thus delivered into the upper -

distributor or spreader 57 preferably conical in..

shape and whose outer edge is spaced slightly
from the inner wall of the combustion chamber
to allow air to be distributed in an even annuiar
flow downwardly next the wall of the chamber.

The distributor also has air openings 58 through.

which air may flow inwardly and downwardly
to mingle directly with the fuel which is being

80

85

delivered downwardly through the central fuel -

port 59 of the distributor. Fuel reaches this cen-
tral fuel port of the distributor from the passage
54q which communicates with the vertical pas-
sage 54 before mentioned. The lower end of this
vertical passage 54 is formed by a tube 54b (see
particularly Fig. 4) which extends down into well
13 to a point below the fuel level L. The lower
end of this tube is closed but near this lower end

the tube has a small fuel orifice 54c of determined.

90

95

size and through which fuel is drawn into the -

tube. Also the tube has a small calibrated air
pleed 54d which bleeds in air from passage 37 to
modify the fuel elevating depression in the tube.
To prevent passage 55 from taking any fuel mist
that may at times be present in well 13 over the
fuel therein, the passage is made to communi=
cate with passage 37 at a point removed from
the well, ag shown in the drawings. ’
The above description has dealt only with the

_essentials of the converter as it has now ‘been

developed; various features that are present in a
commercial device, such as an economizer by~

pass and such as a pressure equalizing communi- 1

cation between intake 32 and constant level
chamber 11, will not be described as their con-
structions and functions are well known.

100

195

In operation it will be understood from what -

we have previously said how the device acts to «

1ift fuel and air through tube 20 and how the
amounts and proportions are varied to suit dif-
ferent operating conditions. The cooperation of
this action with that of supplying fuel and air

to the combustion chamber will be noted later. 1

The depression. applied to mixing tube 27 is
applied through combustion outlet 26 to the com-
bustion chamber. The depression in the. com-
bustion chamber is applied through fuel passages
54¢ and 54 to the fuel suction tube 54b, modified
by the bleed 54d, to draw fuel up into the com-
bustion chamber. Also the depression present in

‘combustion chamber 28 is applied through air

passage 55 to draw air inte the combustion

chamber from air passage 37. Thus, on. the -

whole, the combustion in chamber 28 is heavier
as the device acts at higher operating speed—as
the throttle is opened. But the proportionate
amount of air and fuel which is thus drawn into
the combustion chamber, compared with the
amount of air and fuel that goes directly to mix-
ing chamber 29, is controlled fundamentally by
the relative sizes of the passages, by the depres-
sion action at the throat of the Venturi tube,

and by the relative depression in passage 29 -

caused by the action of valve 35. On opening
the throttle the action of valve 35 in controlling
the relative depressions not only causes more
fuel to be drawn through the fuel suction tube

54b but also momentarily causes a larger pro- -

portion of air to be drawn through passage 55
into the combustion chamber. And speaking in
a general way, the normal action of valve 35,
in combination with the design and proportion
of the other parts, causes the proportion of fuel

125
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and air to the chamber somewhat to increase,
relative to the whole amount of fuel and air
going through the device, upon decrease of the
total amount of fuel and air flowing through the
device. In a typical installation the temperature
of the final mixture in passage 29 at idling oper-
ation is about 160° to 170° F., and about 140°
F. at full load. The opening 35a in valve 35
limits the propertionate amount of fuel and air
going to the combustion chamber at low speeds
and. therefore limits' the temperatures at such
speeds. But, throughout all such changes of
total amounts of air and fuel going to the com-
bustion chamber, the fuel to air proportion re-
mains substantially unchanged. This propor-
tion is designed to be a little richer than would
make complete combustion, but not so rich as to
cause deposition of soot. It is to be noted that,
although changes of fuel level in well 13 vary con-
siderably the amount of fuel flowing into space
23 and into tube 20, the actual variation of level
above the upper edge of stand pipe 16 is very
small—so small that the hydrostatic head over
the opening 54c¢ to fuel tube 54b varies very
little. Consequently, the fuel level variation that
materially changes the composition of the main
mixture (fuel through tube 20 and air through
the venturi) has substantially no effect on the
mixture proportions delivered to the combus-
tion chamber. :

The fuel and air in the combustion chamber
are mixed at the distributor 57 and are ignited
by the spark plug 65, the spark plug being oper-
ated continuously enough to insure continuity of
combustion. The air delivered into the combus-
tion chamber passes ‘through that chamber in a
more or less swirling path, due to its method of
introduction above described, and the fuel which
is introduced is sprayed through the small fuel
port 59 in admixture with air which hss entered
the. fuel suction passage through bleeder 54d.
The fuel therefore is quickly atomized and va-
porized in the heat of the combustion chamber
and being thus finely divided and intimately
mixed with the air, uniform and efficient combus-
tion takes place. The hot products of combus-
tion are drawn out through discharge passage
26 across the path of the fuel and air moving up
through the fuel passage 25 and then into mix-
ing tube 27, coming into turbulent contact with
the fuel and air that, are being drawn up through
bassage 25; and that fuel is
ized and the flame is smothered at that point, it
it extends that far, due to a deficiency of air,
The air requisite for forming a combustible mix-
ture with the fuel that is being drawn through
bassage 25 is being drawn up through mixing
chamber 29 and does net come into contact with
this fuel until the fuel reaches that mixing cham-
ber. Consequently, at the point where fuel pas-
sage 25 and combustion outlet passage 26 meet
the flame is smothered and there is then con-
stantly present in mixing tube 27 a mixture of
Some products of combustion (more or less
complete), products of incomplete combustion,
vaporized fuel, a small amount of uncombusted
air which may be drawn through tube 20 along
with the fuel, and perhaps some products of
cracking of the hydrocarbon fuel due to heat
action taking place. in the flame or where the
main fuel meets the flame or hot products of
combustion. In mixing tube 27 all these various
gases and vapors are thoroughly admixed and
heated to a temperature sufficient to vaporize
substantially all of the unburnt fyel present. If

‘that fact. Admixture of

immediately vapor- ‘

1,948,702

any of the heavier parts of the fuel are not va-
porized, they are so small in quantity that, in
their atomized or finely divided state, they are
carried on in suspension in the gases. Investi-
gation shows that the fina] mixture from passage
29 is quite dry.

At the outlet end of mixing tube 27 these mixed
gases and vapors come into contact with the ma-
jor air stream passing through mixing tube 29
and in that mixing tube and in the engine intake
manifold they are mixed thoroughly with air
and give up their heat to the air; so that the final
admixture passing to the cylinders of the engine is
a somewhat warmed combustible mixture of gir
with fuel vapor (and perhaps in some cases a
little mist) gaseous products of cracking and of

80

incomplete combustion, all in broper proportion

for perfect combustion or most effective combus-
tion considering the instant conditions of engine
operation. When we here refer to a mixture
broperly proportiohed for perfect combustion it
will be understood that we do not necessarily
mean theoretic perfect combustion, because in va-
rious phases-of engine operation it is desired at
times to feed the engine a slightly lean mixture
(the well known economizer effect) and at other
times such as during starting, idling or accelerat-
ing, to feed the engine a somewhat rich mixture,

It is a feature of the Present converter that
the major air does not come into contact with
fuel until the fuel has been heated and vaporized
by the hot products of combustion. There are
several advantageous characteristics flowing from
the fuel and air is most
easily and uniformiy accomplished because the
fuel is then ‘largely in vapor form; and there ig
practically no possibility of the final mixture be-
coming ignited. from the flame, the point of fing]
admixture with air being removed from the point
of quenching of the flame by the length of mix-
ing tube 27. Also in thi design there is prac-
tically no possibility of the flame firing back
through the fuel bassages to well 13 and air pas-
sage 37, as the only possible means of communi-
cation of that flame to well 13 is through the fuel
bassage 25 and fuel suction tube 20. And in pas-
Sage 25 and tube 20 there is never present a mix-
ture that is capable of supporting combustion.
The flame, if it has not burned itself out by the

time it reaches passage 26, is definitely and posi--

tively smothered at the point of juncture of pas-
mixing tube 27, with no
possibility of firing either back into the fuel well
or forward into the mixing chamber 29,

~ It is also a feature of the form described above
that the mixture proportions going to combustion
chamber 28 are comparatively unchanged
throughout the range of operation; due to the fact
that the air and fuel feedi g means to that cham-
ber are actuated by the same forces (differential
depressions) and that the forces and condition
(for instance, the fuel level changes in well 13)
which cause proportionate changes in the com-
position of the main mixture, do not affect, or ma-
terially affect, the fuel feed to the combustion
chamber. -

In the modification shown in Fig. 6, wherein the
fuel drawn up through passage 54 to the com-
bustion chamber is fed to that passage through
an orifice 54e from passage

rangement has. not, as yet, given as good results
as the form first described, As the speed of op-
eration lowers, the[ mixture in 25 becomes some-

25, the final combus. 1
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_what thinner; but by proper proportioning of the

parts enough fuel may be drawn into 54 to keep

up combustion at low speed and at the same time

prevent the combustion mixture from being non-
% combustibly rich at high speed. '

' There is also another characteristic feature of

which we wish to speak particularly. It will be:

" noted, as we have said, that the 1ift of fuel ini-
. tially from the float chamber into well 13, and
11 the conseguent initial isolation of a metered or
measured amount of fuel in that well and in the
space 23, is an, operation performed primarily by
¢ the depression present at the throat of the Ven-
turi tube—by the difference in pressure at the
i5 Venturi throat and that in the float chamber,
which latter, in this case, is atmospheric. Then
the final 1ift and delivery of fuel, from that meas-
ured and isolated body of fuel in the well, is a
function that depends upon the difference be-
20 tween the depression in mixing chamber 29 and
the depression at the Venturi throat and in air
passage 37. At average operating conditions this
1ast mentioned differential depression that finally
. lifts the fuel, and causes the metering of both the
95 main and combustion fuel in proportion to their
respective air volumes, is but a fraction of the
total depression operative in the device. By thus
utilizing a controlled fractional depression the
proportional metering of the fuel, and particu-
30 larly of the relatively small amount of fuel going
to the combustion chamber, is greatly facilitated,
as far greater delicacy of control is thereby ob-
tained than could be had by using the total de-
pression for raising and metering such a small
85 amount of fuel. The initial metering and isola-
tion of the whole body of fuel in proportion to the
whole body of air also facilitates such accurate
final fuel metering. In this last mentioned fea-
ture, as well as in several other features, simi-
40 1arities of function will be recognized between
our present improved device and that of the O. H.
Ensign patents hereinbefore mentioned, wherein
also the whole body of fuel is initially metered
and then a part of it taken off for combustion,
45 gnd also, the R. F. Ensign patent wherein the
fuel is initially metered by a first depression and
thén finally delivered to the main air stream by
another depression. :
Finally, we wish to call particular attention
60 - again to the device of this invention functioning
as a carburetor. In its function as 'a fuel con-
verting carburetor, its functions are mainly those
of a carburetor; most of the fuel and air being
admixed without combustion taking place. Only
a small proportion of the total fuel and air is put
_through the combustion chamber for ‘warming
and thus helping to vaporize the remaining body
of fuel. In operating upon lighter fuels, or upon
the same fuels at higher temperatures, the pre-
purning of fuel may be dispensed with—the con-
version' function of the device is not necessary
to the carburetor function, although the latter
is necessary to the former. , )
¢ It is therefore our desire to claim the inven-
tion both as a carburetor and as a combined
carburetor and converter. The converting func-
tion may be dispensed with by omitting from the
device the fuel burning elements; or, in the com-
70 plete device, may be dispensed merely by prevent-
" ing fuel from reaching the burner, as by stop-
ping fuel passage 54, or by cutting off suction
from: the combustion chamber, as by stopping
\pasgage 26 above its point of communication with
75 i)g,ssages 25 and 27.

60

We claim: ‘

1. Apparatus of the character described, em-~
bodying, a combustion chamber, an air and mix-
ture passage having a throttle controlled suction
outlet and an air inlet, a Venturi tube in the pas~
sage between the inlet and outlet, a flow obstruct-
ing valve in the passage at the outlet side of the
Venturi tube and opening toward the outlet, a
constant level liquid fuel chamber, a fuel well fed
from said chamber, an air passage leading from
the Venturi throat to the well above the fuel level
therein, a suction passage leading from the air
and mixture passage between the outlet and the
valve to the fuel well to draw fuel therefrom, a
combustion outlet passage leading from the com-~
bustion chamber to a medial point in said suction
passage, & fuel feed passage leading from the well

_%o the combustion chamber, and an air inlet lead-
ing from the air passage to the combustion cham-
ber. :

2. Apparatus of the character described, em-
bodying, a combustion chamber, an air and mix-
ture passage having a throttle controlled suction
outlet and an air inlet, a Venturi tube in the pas-
sage between the inlet and outlet, a flow obstruct-
ing valve in the passage at the outlet side of the
Venturi tube and opening toward the outlet, a
constant level liquid fuel chamber, a fuel well fed
from said chamber, and air passage leading from
the Venturi throat to the well above the fuel
level therein, a suction passage leading from the
air and mixture passage between the outlet and
the valve to the fuel well to draw fuel therefrom,
means in association with the fuel well and suc-
tion passage whereby slight fuel level variations
in the well vary the feed of fuel to the suction
passage, a combustion outlet passage leading
from the combustion chamber to a medial point
in said suction passage, a fuel feed passage lead-
ing from the well to the combustion chamber, the
inlet to said fuel feed passage being below the
normal fuel level in the well so that fuel feed to
said tube is substantially unaffected by the fuel
level variations, and an air inlet leading from
the air passage to the combustion chamber.

3. The method of forming a combustible mix-
ture for internal combustion engine operation,
which includes first metering and isolating the
proper proportionate amount of fuel for any
given and proportionately measured amount of
air for the final mixture; then taking from said
isolated fuel a small proportion of fuel and burn-
ing it with a measured and proper amount of said
proportional air to maintain combustion, deliv-
ering to the products of said combustion the
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remainder of the isolated fuel, thereby quench~ °

ing any remaining flame and heating and.vapor-
izing said fuel, and thereafter bringing together
a portion of said proportional air not utilized
in maintaining said combustion, and the com-

136

bustion products and vaporized fuel to form the ’

final mixture.

4. The method of forming a combustible mix-
ture for internal combustion ‘engine operation,
which includes first metering and isolating the
proper proportionate amount of fuel for any
given and proportionately measured amount of
air for the final mixture; then taking from said
isolated fuel a small proportion of fuel and burn-
ing it with a measured and proper amount of said
proportional air to maintain combustion, deliv-
ering to the products of said combustion the re-
mainder of the isolated fuel with a small amount
of air insufficient to sustain combustion, thereby
quenching any. remaining flame and- heating

140
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_being operated.
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and vaporizing said fuel and thereafter bringi
together the remainder of said proportional air
and the combustion products and vaporized fuel
to form the final mixture,

5. The method of ‘forming a combustible mix-
ture for interna] combustion engine operation,
that includes first isolating measured and pro-

isolated fuel with a corre-
sponding small portion of said isolated air ang
burning that mixture, si

given and proportionately measured amount of
air for the final mixture; then taking from said
isolated fuel a small broportion of fuel and burn-
ing it with a measured and proper amount of
said proportional air to. maintain combustion,
delivering to the products of said combustion
the remainder of the isolated fuel, thereby
quenching any remaining fiame and heating and
vaporizing said fuel, and thereafter bringing to-
gether a portion of saild proportional air not
utilized in maintaining said combustion; and the
combustion products and vaporized fuel to form
the final mixture, the fuel and air proportions
of said combustion mixture being maintained
substantially constant, and the fuel and air pro-
portions of the remaining mixtyre being varied in
accordance with the requirements of the engine

. 7. In a carburetor, a main air passage with a
constriction therein, g fyel chamber, a depression
chamber in open fuel communication with the
fuel chamber, an air communication between
the depression chamber and the constriction in
the air passage to apply to the depression cham-
ber the depression caused by air velocity at the
constriction to 1ift fuel into the depression cham-
ber consonantly with the variation of such de-
pression, a fuel nozzle communicating with the
depression chamber to take fuel therefrom and
discharging into the main air passage at a point
beyond the constriction, and a flow obstructing
valve in the air bassage between the constriction
and the fuel nozzle and movable by virtue of air
flow to open' the bassage wider as air flow in-
creases. E

the depression chamber consonantly with the va-
riation of such depression, a fyel nozzle com-
Mmunicating with the depression chamber to take
fuel therefrom ang discharging into the main
i - beyond the constriction,

1,948,702

9. In a carburetor, a main air passage with a
" constriction therein, a fue] chamber, a depression
chamber in open fuel communication with the
fuel chamber, an gir communication between the
depression chamber and the constriction in the air
passage to apply to the depression chamber the
depression caused by air velocity at the constric-
tion to lift fuel into the depression chamber con-
sonantly with the variation of such depression,
-a fuel nozzle communicating with the depression
chamber to take fuel therefrom and discharging
into the main air passage at a point beyond the
constriction, and g flow obstructing valve in the
air passage between the constriction and the fuel
nozzle and movable by virtue of air flow to open
the passage wider as air flow increases, and a
control throttle in the main air passage beyond
the fuel nozzle,
10. In a carburetor,
a Venturi constriction

a main air passage with
therein, a fuel chamber,
‘& depression chamber in fuel communication
with the fuel chambeér, an air communication
between the depression chamber and the Venturi
constriction in the air passage to apply to the
depression chamber the depression caused by air
velocity at the constriction, a fuel nozzle com-
municating with the depression chamber and dis-
charging into the main air passage at a point be-
yond the constriction, and gz flow obstructing
valve in the air passage between the constriction
and the fuel nozzle and movable by virtue of air
flow to open the bassage wider as air flow in-
creases, and a control throttle in the main air
bassage beyond the fuel nozzle.

11. .In a carburetor, a main air Dassage with a
constriction therein, a fuel chamber, a depres-
sion chamber in fuel communication_ with the
fuel chamber, an air communication bétween the
depression chamber and the constriction in the
air passage to apply to the depression chamber
the depression caused by air velocity at the con-
striction, a fuel nozzle communicating with the
depression chamber and discharging into the
main air passage at g point beyond the constric-

tion, a flow obstructing valve in the main air :

bassage between the constriction and the fuel
nozzle and movable to open the passage as air
MHow therein increases, and a control throttle in
the main ajr passage beyond the fuel nogzle,
12.In a carburetor, 2 main air passage with
& constriction therein, a fuel chamber, a depres-
sion chamber in open fuel communication with
the fuel chamber, an air communication be-
tween the depression chamber and the constric-
tion in the ajr bassage to apply to the depres-
sion chamber the depression caused by air ve-
locity at the constriction to lift fuel into the de-
bression chamber consonantly with the varia-
tion of such depression, a fuel nozzle communi-

cating with the depression chamber to take fuel -z

therefrom and discharging into the main air
bassage at a point beyond the constriction, and
a flow obstructing valve floating on the air cur-
rent in the main gir passage between the con-
striction and the fuel nozzle and movable by the
air current toward the outlet and away from
the constriction to open the passage as air flow
increases. ' :

13.In g carburetor,

tween the depression chamber and the constric-
tion in the air passage to apply to the depres-

sion chamber the depression eaused by air ve-
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locity -at the constriction to lift fuel into the
depression chamber consonantly with the vari-
ation of such depression, a fuel nozzle communi-
cating with the depression chamber to take fuel
therefrom and discharging into the main air
passage at a point beyond the constriction, and

rent in the main air passage between the con-
striction and the fuel nozzle and provided with
means to retard its movement toward the outlet
with the air stream.

14. In & carburetor, a main air passage with
a constriction therein, a fuel chamber, a depres-
sion chamber in open fuel communication with
the fuel chamber, an air communication be-
tween the depression chamber and the constric-
tion in the air passage to apply to the depression
chamber the depression caused by air velocity
at the constriction to lift fuel into the depres-
sion chamber consonantly with the variation of
such depression, a fuel nozzle communicating
with the depression chamber to-take fuel there-
from and discharging into the main air passage
at a point beyond the constriction, and a flow
obstructing valve floating on the zir current in
the main air passage between the constriction
and the fuel nozzle and provided with means to

-retard its movement toward the outlet with the

air stream, but allowing free movement of the
valve in the opposite direction. '

15, In a carburetor, a main air passage with
a Venturi constriction therein, a fuel chamber,
a depression chamber in open fuel communica-
tion with the fuel chamber, an air communica-
tion between the depression chamber and the
Ventuyri constriction in the air passage to apply
to the depression chamber the depression caused
by air velocity at the constriction to lift fuel
into the depression chamber consonantly with
the variation of such depression, a fuel nozzle
communicating with the depression chamber to
take fuel therefrom and discharging into the
main air passage at a point beyond the constric-
tion, and a flow obstructing valve floating on the
air current in the Venturi constriction and
adapted to be moved by the air current from a

position substantially closing the Venturi throat

to a position further along the constriction in the
direction of air flow.

16. In a carburetor, a main air passage with
a constriction therein, a fuel ¢hamber, a depres-
sion chamber 'in fuel communication with the
fuel chamber, an air communication between the

“depression chamber and the constriction in the

air passage to apply to the depression chamber
the depression caused by air velocity at the con-
striction, a fuel nozzle communicating with the
depression chamber and discharging into the

‘main air passage at a point beyond the con-

striction, and a flow obstructing valve in the
air passage between the constriction and the fuel
nozzle and movable by virtue of air flow to open
the passage wider as air flow incréases, and
an accelerating well taking fuel from the fuel
chamber and from which fuel is taken to the
depression chamber by the action of the de-

pression applied thereto.

17. In a carburetor, a main air passage with a
constriction therein, a fuel chamber, a depression
chamber in fuel communication with the. fuel
chamber, an air commun‘cation between the de-
pression chamber and the constriction in the air
passage to apply to the depression chamber the

- depression caused by air velocity at the constric-

-
Ot

tion, a fuel nozzle comm_unicating with the de-

7

pression chamber and discharging into the ma’n
air passage at a point beyond the constriction,
a flow obstructing valve in the main air passage
between the constriction and the fuel nozzle and
movable t0 open the passage as air flow therein
increases, and a control throitle in the main a’r
passage beyond the fuel nozzle, and an accel-
erating well taking fuel from the fuel chamber
and from which fuel is taken to the depression
chamber by the action of the depression applied
thereto.

18. In a carburetor, a main air passage with a
constriction therein, a fuel chamber, a depression
chamber in fuel commun‘cation with the fuel
chamber, an air communication between the de-
pression chamber and the constriction in the air
passage to apply to the depression chamber the
depression caused by air velocity at the constric-

80

90

tion, a fuel nozzle communicating with the de- -

pression chamber and d'scharging into the main
air passage at a point beyond the constriction,
and a flow obstructing valve floating on the air

current in the main air passage between the con-
striction and the fuel nozzle and provided with

mesans to retard its movement toward the outlet
with the air stream, and an accelerating well tak-
‘ng fuel from the fuel chamber and from which
fuel is taken to the depression chamber by the
action of the depression applied thereto.

19. In a carburetor, a main air passage with a
Venturi constriction therein, a fuel chamber, a
depression chamber in fu€l communication with
the fuel chamber, an air communicat’on between
the depression chamber and the Venturi constric-
tion in the air passage to apply to the depression
chamber the depression caused by air velocity
at the constriction, a fuel nozzle communicating
with the depression chamber and discharging
into the main air passage at a point beyond the
constriction, and a flow cbstructing valve float-

ing or the air cutrent in the Venturi constriction .

and adapted to be moved by the air current from
a, position substantially closing the Venturi throat
to a position further along the constriction in the
direction of air flow, and an accelerating well
taking fuel from the fuel chamber and from

which fuel is taken to the depression chamber

by the action of the depression applied thereto.
'90. A carburetor comprising a fuel supply
chamber, a depression chamber, ah air passage
having therein two restrictions which cause two
spaced depression areas in the air stream flowing

through the air passage, the depression further

along the air stream being the greater and the
two depressions increasing as the air velocity
rises and decreasing as the air velocity falls, a
control throttle in the air passage beyond the
further depression area, a fuel passage connect-
ing the fuel supply chamber with the depression
chamber, an air passage connecting the first de-
pression areés with the depression chamber, an
air commun‘cation placing on the fuel supply
chamber a pressure unaffected by the depression
communicated to the depréssion chamber, and a
fuel passage leading from the depression cham-
ber to the further depression area, said last men-
tioned passage being restricted relative to air
passage communicating with the depression
chamber, so that the depression at the first de-
pression area controls the depression obta‘ning
in the depression chamber; the air passage re-
striction which causes the first depression area
comprising a Venturi constriction, and the air
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pression area comprising a valve movable to open
the passage as air flow increases, :

21. A carburetor comprising a fuel supply
chamber, a depression chamber, an air passage
having therein two restrictions which cause two
spaced depression areas in the air stream flowing
through the ajr bassage, the depression further
along the air stream being the greater and the

two depressions increasing as the air velocity .

rises and decreasing as the air velocity falls, a
control throttle in the air bassage beyond the
further depression area, a fuel bassage connect-
ing the fuel supply chamber with the depression
chamber, an ajr bassage connecting the first de-
pression area with the depression chamber, an
air communication placing on the fuel supply
chamber a pressure unaffected by the depres-
sion communicated to the depression chamber,
and a fuel passage leading from the depression
chamber to the further depression area, said last
mentioned passage being restricted relative to

" air passage communicating with the depression
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chamber, so that the depression at the first de-
Dression area controls the depression obtaining in
the depression chamber, and an accelerating
well taking fuel from the fuel chamber and from
which fuel is taken to the depression chamber
by the action of the depression applied thereto.

22. In a carburetor, a main ajr bassage with a
constriction therein, a fuel chamber, a depres-
sion chamber in fuel communication with the fue]
chamber, an air communication between the de~-
pression chamber and the constriction in the air

1,948,702

bassage to apply to the depression chamber the
depression caused by air velocity at the constric-
tion, a fuel nozzle communicating with the de-
pression chamber and discharging into the main
air passage at a point beyond the constriction,
and a flow obstructing valve in the air passage
between the constriction and the fuel nozzle and
movable by virtue of air flow to open the passage
wider as air flow increases, and means in associa-
tion with the depression chamber and fuel nozzle
whereby slight changes in fuel level in said cham-
ber vary the fuel feed to the nozzle. '

23. In a carburetor, a main air bassage with
a constriction therein, a fuel chamber, a depres-
sion chamber in fuel communication with the
fuel chamber, an air communication between the
depression chamber and the constriction in the
air passage to apply to the depression chamber
the depression caused by air velocity at the con-
striction, a fuel nozzle communicating with the
depression chamber and discharging into the
main air passage at a point beyond the constric-
tion, a flow obstructing valve in the main air
bassage between the constriction and the fuel
nozzle and movable to open the passage as air
flow therein increases, and a control throttle in
the main air passage beyond the fuel nozzle, and
means in association with the depression cham-
ber and fuel nozzle whereby slight changes in
fuel level in said chamber vary the fuel feed to
the nozzle,
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