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The present invention relates to carburetors for internal
combustion engines, and is partlcularly directed to a
carburetor for an mternal combustron engine havmg a
radially variable throat section. and wheréin the cross-
section of the throat section is vaned wrthout dev1at1ng
from the shapes which are shown by aerodynamlc theory
to be the most favorable for the flow of fluids in tubes
and is clear of any obstructlons whrch mlght mterfere
with smooth or laminar flow through. the throat sectron

The interior surfaces or passages of conventional car-
buretors are usually formed with abrupt changes in cross-
section and have interfering elements, such as, for ex-
ample, the throttle or butterfly valve, the choke valve,
the fixed venturi and the discharge nozzle, located in the
flow path of fluids through the throat sectlon, so that
the flow of fluids through the carburetor is not stream-
lined or laminar. In these conventlonal carburetors, the
diameter of the venturi sectron is usually substantxally
smaller than the drameter of the mlet to the engine manij-
fold thereby limiting the fuel supply to the engine at
high speed, and at slow .engine speeds the digmeter of
the venturi section is too large and results in a relatrve-
ly slow passage of the air through the venturi which causes
non—umform mixing so that the fuel-arr mixture delivered
to the engine manifold contams overly large fuel par-
ticles. Since the fuel d1scharge nozzle is located “ahead
of the throttle or butterﬂy valve in conventional car-
buretors, the pressure’ at the fuel drscharge nozzle varies
only slightly with the various operating conditions and it
is therefore difficult to make ‘the ‘actual supply of fuel
conform to the real fuel requlrements for the various
operating condmons

In the past, attempts have been made to obtain satis-
factory fuel-air mixtures  over the entire range -of - op-
eratlng condrtrons by provrdlng carburetors having com-
plex air‘intake’ arrangements employed in connection with
multiple fuel drscharge nozzles, but the resulting fuel con-
sumptlon was still far-less favorable than that obtamed
in engines equrpped ‘with fuel 1n]ect10n systems. "So-long
as a fixed venturi is employed it is 1mpossrble to avord
the unsatrsfactory compromrse mherent in that element
namely madequate mixing at slow engine speeds and re-
duced engine output at high speeds.

Accordrngly, it is_an object ‘of the present invention
to provide a carburetor for internal’ combustron engines
which inculdes a venturi: having a: cross- sectronal area
variable between zero -and the cross-sectional area ‘of
the mlet to the engine ‘manifold -and arranged so that
the shape of ‘the venturi, at all condrtrons of oneratron,
conforms to that which’ aerodynamrc theory indicates is

most favorable for streamlined flow for the.respective
conditions of operatron

Another object :is -to provrde a carburetor constructed
so that a radial . effect is obtainedto cause efficient mix-
ing of the fuel and air at a low pressure zone.in the
center of.the flow even.during .operating condrtrons Te-
-sulting-in.a-very-slow-air. flow. through the carburetor

Another object is to pro_ 1de a varburetor of the de-
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scribed character wherein the cross-sectional area of the
venturi is controlled automatxcally in response to varia-
tions in the vacuum in the engin¢ intake manifold, and
this automatic control is superrmposed upon the control
of ‘the venturi cross-sectional area as exerc1sed by’ ‘the
operator.

Another object is to provrde a carburetor of the de-
scribed character which ‘has 'a”single, contlnuously varl-
able fuel drscharge nozzle constructed so that it cannot
become clogged, and wherein the atomization of the fuel
occurs in three stages to produce a partrcularly ﬁne fuel—
air mixture.”

Still another object is to- provide a carburetor of the
described character which' permrts a high degree ‘of over-
loading of the associated engine so that engine may be
driven in high gear even at relatively low speeds. ™

A further object is to provide a carburetor of the
described character which, when'associated with an in-
ternal combustion engine, ‘improves ‘the’ acceleratron, hill
chmbmg and high speed performance of the engine, and
which is substantially unaffected’ by temperature changes
so that the associated engme may be operated at” 1ts t0p
speed immediately after a'cold start,

In accordance w1th the present invention, the intake
portion of the carburetor throat is shaped according to
an ideal flow hyperboloid, wrth ‘the diameter” théréof,
gradually dlmmlshmg to that of the infake mianifold of
the associated engine and the reduction of diameter’ ¢61-
respondmg to the theorétically determrned magmtude of
air friction. Farther, for operanon at partral throttle,
the above described Dasic form is modified so that ideal
flow hyperboloids are prov1ded which reduce to’ & diam-
eter smaller than that of the engine intake manifold and
each of which is Tollowéd by theoretical ventuii and then
a corresponding Laval valve widening to the diameter
of the intake manifold. ‘Even at idling speed the passage
through ' the ‘éarburetor’ presents ideéal flow hyperbolas
which taper to zero and lead to an adjoining venturi and.
a Laval valve. Because of the hyperbolic: configuration
of the throat passage,’ opemng of ‘the passage” fromthe
idling condition results in the air immeédiately followmg
the prescnbed path of intake so that the acceleratior Gf

‘the air stream through the carburetor approaches the theo-

retlcally maximum’ value possrble, and  the ' continuous
transformatlon of energy bétween its potential and Kinetic
forms is avorded Furtheér, carburetors’ embodyrng the
above features achieve substantial differences ifi the vacu-

‘um at the fuel discharge nozzle in responsé to differ-

ent operating conditions, and these dlfferences in vacuum
are comparable to those obtained in’a conventional car-
buretor in which the throttle valve is omittsd and opera-
tion i controlled” only 'with a choke valve located ahead
of the fuel discharge nozzle.

In order that the present invention may be easrly under-
stood, illustrative embodiments ‘are shown iit 'the accom-
panying drawmgs forming a part hereof and wherem

Fig. la is a schematic’ view showmg the rdeal axral
sectional conﬁguratlon for 1ntake ﬂow m a carbu ior
embodymg the pre'sent lnventron in the no throttl“ g con-
dition; "

Fig. 1bis a schematic view srmllar to Flg Aa,. but for
partial throttling;

Frg lcisa. schematrc yiew similar to Flg 1b, but for
full throttling or 1dllng condltron

Fig. 1d is a schematic view of various ideal axial sec-
tional configurations for intake flow in:a carburetor em-
bodying the present .invention, with: the configurations
for  different operatmg condltrons shown superposed on
each other;

‘Fig. 2 is a schematic axial sectional view of-a car-

buretor embodymg the present mventron and Havmg a
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passage therethrough shaped in accordance with the prin-
ciples illustrated in Figs. 1a, 1b, 1c and 1d;

Fig. 3 is a view similar to Fig. 2, and showing the
carburetor in the idling and no throttling conditions;

Fig. 4 is an axial sectional view of a down-draft car-
buretor embodying the present invention and adapted for
association with the internal combustion engine of an
automobile, with the view being taken along the line
A—B—C of Fig. 5; i

Fig. 5 is a bottom plan view of the carburetor of Fig. 4;

Fig. 6 is an axial sectional view of another embodiment
of the present invention; ]

Fig. 7 is a view similar to Fig. 6, but with internal
parts of the carburetor being shown in elevation; :

Fig. 8 is an elevational view of an assembly disposed
within the carburetor of Fig. 6;

. Fig. 9.is a sectional view taken along the line 9—9
of Fig. 6; ) )

Fig. 10 is a sectional view taken along the line 10190
of Fig. 6;

Fig. 11 is an axial sectional view of a carburetor for
a racing motorcycle constructed in accordance with
another embodiment of the present invention; and

Fig. 12 is an axial sectional view of a carburetor for
motorcycles constructed in accordance with still another
embodiment of the present invention.

Referring to the drawings in detail, and initially to
Figs. 1a, 1b and 1c thereof, it will be seen that the
jdeal axial cross-section through the intake flow in a
carburetor is defined by hyperboles a tapering or con-
verging to a diameter f which is the diameter of the
intake manifold of.the associated internal combustion
engine (Fig. 1a). At slow engine speed or partial
throttling (Fig. 15), the hyperboles a are followed by
an ideal venturi b which widens in the direction toward
the intake manifold in the shape of an ideal Laval valve,
as at c, to the diameter f of the intake manifold. Sim-
ilarly, during idling, the ideal axial flow cross-section
(Fig. 1¢) includes hyperboles a coming together at the
venturi b and then widening to the intake manifold di-
ameter f at a Laval valve section ¢. In this description,
the phrase “Laval valve section” is used to denote a pas-
sage of conically increasing diameter wherein the angle
between any portion of the wall defining the passage and
the axis of the latter is no greater than 8 degrees.

In Fig. 1d the air flow is assumed to be in the direction
of the arrow A and the vertical distances between the
flat horizontal plane and the various curves thereabove
represent the annular dimensions of the carburetor flow
passage for different operating conditions. Thus, the
vertical distances between the horizontal plane and the
uppermost curve, representing the outer wall of the flow
passage, indicate the ideal radial dimensions for the no
throttling condition, and the vertical distances between
the horizontal plane and the two other curves including
the hyperboles a, venturis b and enlarging sections ¢,
indicate the ideal radial dimensions of the flow passage
for partial throttling and for idling, respectively. The
shaded area between the uppermost and lowermost curves
in Fig. 1d represents the variation in the total opening
through the carburetor depending upon the relative posi-
tions of the parts of the carburetor defining the flow
passage through the latter. The ideal intake configura-
tions represented by Figs. la, 1b, 1c and 1d need not
necessarily be radially symmetrical.

In Fig. 2, the passage through a carburetor embodying
the present invention is shown schematically in axial
section with the passage being formed in accordance with
the principles illustrated in Figs. la, 15, lc and id.
Thus, the ideal flow hyperbola a has had the shaded area
of Fig. 14 taken therefrom and the widened outer wall
is represented at d, and the volume between the - ideal
hyperbola a and the enlarged surface 4 is superimposed
on the surface of an inverted cone to provide a concave
conical surface e on the member 3 which is supported for
axial movement. Since the area between the curves
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a and d, representing the enlargement of the intake pas-
sage, has been added to the member 3 to similarly reduce
the cross-sectional area of the intake passage, it is ap-
parent that the latter will vary in accordance with the
curves of Figs. la, 15 and 1c depending upon the axial
position of the member 3 relative to the wall d. Thus,
in Fig. 3, the full line position of member 3 represents
the idling condition of the carburetor and the broken line
position of member 3 represents the completely un-
throttled condition. From Fig. 3 it.can be seen that
the space between the generally conical member 3 and
the wall 4 of the carburetor throat consists of a fixed
portion and a variable portion which is defined by the
difference between the broken -and full-line positions of
the member 3. The fixed and variable portions of the
space together yield the ideal flow section of Fig. 1d and
the course of this ideal flow section may be changed
linearly by axial movement of member 3 and quadrati-
cally by radial movement.

The transformation of the section shown in Fig. 1a into
an annular section, as in Fig. 2, provides a radial flow
effect at the vertex of the member 3 since the air flow
tends to follow the concave curvature of wall surface
e which defines the air path and the air flow velocity
increases because of the decrease of surface area at the
vertex of member 3. Thus, even when the carburetor
is in its unthrottled condition, a zone of reduced pressurc
is created at the vertex of member 3 to extract a fuel
froth mixture from an opening (lateér described in detail)
at the vertex, and this mixture is fully atomized into a
fog in the throat g (Fig. 2).

In Fig. 4 an actual embodiment of the present invention
is illustrated in detail and represents a down-draft car-
buretor for use in association with an automotive internal
combustion engine. The carburetor of Fig. 4 includes a
lower body 38 having an upstanding cylindrical passage
formed therethrough and a flange 45 at its lower end
for mounting upon the intake manifold (not shown) of
an associated internal combustion engine. The flow pas-
sage 2 through the carburetor .is defined by the outer
surface of a throttle body 3 having the shape of the sur-
face e in Figs. 2 and 3, and the internal surface of a
flaring intake pipe 1 having the shape of the surface d
in Figs. 2 and 3. At its lower portion, the intake pipe 1
is formed with a cylindrical outer surface received in
the upstanding cylindrical passage of the lower body 38
so that the intake pipe 1 is movable axially, up and down,
relative to the lower carburetor body 38. A rim 39 is
formed at the upper edge or periphery of the flaring intake
pipe 1, and a flexible seal or diaphragm m extends be-
tween the rim 39, to which it is clamped, and the adja-
cent wall of the carburetor. body 38. The carburetor
body 38 is shaped internally to provide a space 40 opening
upwardly against the underside of the flaring top portion
of intake pipe 1, and the membrane m acts to seal the
space 40 from communication with the flow passage 2
defined between the internal and external surfaces of
the intake pipe 1 and the throttle body 3, respectively.
A spring abutment is secured on the exterior of the intake
pipe 1 within the space 40, and compression springs 42
(one being shown in Fig. 4) are interposed between the
abutment on intake pipe 1 and adjustable abutments or
supports 44 at the bottom of space 40 so that the springs
42 yieldably urge the intake pipe 1 upwardly or in the
axial direction causing restriction of the flow passage 2.

In order to effect control movement of the intake pipe 1
in response to variations in the vacuum created in the
intake manifold of an associated engine, the lower body
38 of the carburetor is formed with internal ducts or
passages 41 which extend from the space 40 and open
radially inward into the carburetor throat g at locations
adjacent the mounting flange 45, A valve V having a
flow regulaing orifice 43 is interposed in each duct 41
and provides limited communication between the space
4D and the lower part of the throat g. Since the pressure
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in thie throat: g, 4nd hence in the space 40, wiil be more
or less: lower than-the pressure in the passage 2, a force
will: act: downwardly:-on. the intake pipe 1 against the
force exerted: by: the springs 42: Thus, the position of
the intake: pipe: 1 for any operating condition will be
determined by: the- relationship -of the spring forces and
the. pressure unbalance: between: passage- 2. and space 40.

The carburetor of Fig. 4. further- includes an upper
body 46 ‘which. is clamped ‘to the upper edge of the lower
body 38, with the outer edge of the membrane m being
secured: between: the-clamped: together edges of the lower
and-upper bodies. - Stops 53 are provided on the interior
of upper body 46 to limit the upward movement of the
intake pipe. 1, -and: these stops may be adjustable, if
desired.” The upper body 46. is.formed with an air inlet
at.one ‘side to which: a: suitable air filter 6 is ‘secured tan-
‘gentially so-that the primary air enters the passage 2
from the filter 6. The upper body 46 is formed with a
cup:shaped. depression 5 at the top having a hollow, open
ended. cylindrical wall 16 extending upwardly from the
center thereof. The depression 5 defines a float chamber
around the upstanding cylindrical wall 16.

The outer wall of the depression 5 is cylindrical and
ithe throttle body 3-is formed with a recess corresponding
in shape to the recess 5 so that the throttle body 3 fits
ower the depression 5 and is movable axially and rotation-
ally relative: to the latter. In order to effect axial move-
ment .of the threttle body 3 for regulating the flow pas-
'sage2,a‘skirt h-depends from the. top of upper body 46
concentric with the recess 5§ and -is formed with external
threads 19 of large pitch, and the throttle body 3, at its
upper portion, is formed with a cylindrical outer rim
extending :around the skirt.z and having a helical groove
Ain-its- internal surface engaging: the threads 19, so ihat
the throttle ‘body 3 is axially -displaced relative to the
carburetor:body when the throttle body is rotated. Rota-
tion of:the throttle body 3 is effected ‘by a Bowden cable
120 connected thereto and extending out of the upper
‘bedy 46 for manipulation by suitable -operator controlled
:means (notshown). While-the.embodiment of the inven-
:tion :illustrated :in Fig. 4 effects vertical :movement of
throttle ‘body 3 by a thread -arrangement and means for
rotating ‘the throttle body, it :is apparent that. other con-
‘ventional mechanisms:may be employed for effecting such
vertical-movement.

Ascover is provided for the:float.chamber 5 and includes
a lower portion 9 and an upper portion 47 which are
‘superpoesed-with :a fiel filter 27 interposed therebetween.
A fuelsupply pipe 29 connetcs-to an inlet coupling -on
~the ‘upper :portion 47 :and the fuel passes downwardly
from the:coupling -through .a passage 12 and into a dirt
and ‘water ‘trap 28 formed-in the lower portion 9 of the
cover. ‘From the:trap 28, thefuel passes upwardly through
the filter 27 into :a channel defined by a shallow -groove
‘in the ‘bottom surface-of cover ‘portion 47 and which
conducts the fuel to a location over a:conventional needle
'valve assembly 18. -A ring-shaped float 17 is provided
in the float .chamber 5 .and :is free to rise, fall and tilt
‘with the level-of-the fuel within the float chamber. The
float ‘17 and valve assembly 18 cooperate to maintain
the level of fuel in chamber 5 substantially -at the level
52 in-the usual :manner. That is, the valve assembly 18
-is'normally open to permit-flow of fuel into chamber 5
and, ‘when the level of the fuel. rises above the line 52,
the float "17- engages.‘the valve :assembly 18 'to close.the
Jatter -until the fuel 'level has receded.

‘An axial bore 35 -is:formed -in-the cylindrical wall .16
-and- opens -at the bottom 'into the float chamber 5 to re-
ceive fuel from the Jatter :and:deliver such fuel to a pre-
-liminary mixing;arrangement which will now be described.
A central -axial bore 32-extends through the throttle body
3.and: opens-at-its lower:end:at the vertex or tip 39 of the
onion-shaped-.outer surfaceof the body:3. An atomizing
-or dispersing:plate P :is -disposed :atthe lower open.end
‘of-the bore 32,:and‘the;bore:32-is:under the: influence: of
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the:low pressure. produced: af the throat: g of the;carbures
tor. * A cylindrical extension: 33 projects: upwardly: from
the center of the throttle body 3.and is:received within
the. eylindrical wall 16 of the upper body 46 to. assist in
guiding' the vertical movements- of the throttle body and
to house the preliminary mixing arrangement, The bore
32 passes through the extension. 33 and: at: its upper end
opens into. a counter-bore. of enlarged diameter in which
a cylindrical air intake nozzie 7 is mounted. A.needle
valve 8 is also carried by the extension 33 of the throtile
body 3 concentric with the nozzle 7 and: within the latter.
A fuel nozzle x includes a radial flange seating on the
upper edge of cylindrical wall 16 and a depending cylin-
drical portion. extending around the valve 8 in the space
k defined by the air intake nozzle 7.. A cover plate 48
is superposed on the radial flange of the nozzle x and the
bore 35 opens at its upper-end through a hole in this:radial
flange so that the fuel from chamber 5 passes.through bore
35 above the flange of nozzle x.and into a cavity 49 de-
fined between the top of nozzle x and the cover plate 48,
The fuel from cavity 49 flows downwardly through the
annular space u defined between the needle 8 and the low-
er edge of the nozzle x and over a downwardly flaring
conical portion y of the needle which has a sharp edge at
its base. It is apparent that vertical movement of the
throttle body 3 produces axial displacement of the needle
8 relative to the nozzle x and thereby varies the area of the
annular space u to regulate the flow of fuel.

The air for preliminary mixing is supplied through a
filter 18 secured on the top of wall 16 above the cover
plate 48 and through a passage 13 formed in the cover
plate and the radial flange of nozzle x. The air from pas-
sage 13 enters into a radial space between the top. of air
intake nozzle 7 and the lower surface of the radial flange
at the top of nozzle x. At the top of :air intake nozzle 7,
an inwardly directed annular lip 67 s formed, and the
outer surface of the cylindrical portion of nozzle x .is
bulbous, as at 34, so that the area of :the annular space
defined between lip 67 and the outer surface 34 varies as
the throttle body 3 and the nozzle 7 are displaced vertical-
ly relative to the body 46 and the nozzlé x to.control the
admission of -air into the space k between the nozzles.x and
“1. The air passes through annular space & and.mixes with
the fuel which flows over the cone y and: tears-away from
the sharp edged base of the-latter. :A throttling ring z sur-
‘rounds the lower or base edge of the cone y, and the inside
edge of ring z and the base of cone y. define an annular
slot w therebetween.. The preliminary air-fuel mixture
flows radially inward from the space w into an axial bore
68 -formed-in the lower portion of needle 8 and -opening
downwardly into the bore 32, It.is apparent that the vac-
uum at g will be communicated through the bores 32 and
163 to the space k -and that the differences in pressure: be-
tween locations in space k and the pressure.at g will vary
as the throttle body is axially displaced to change- the area
-of the annular space between lip 67 and nozzle x. -

The lower portion of needle 8 having the axial-bore 68
‘therein, is spaced from the wall of bore 32 so that an an-
nular channel or vent 51 is formed therebetween. The
vent 51 -opens into a chamber 4 around the lower.portion
of the-needle valve 8, and passages o are provided in the
extension 33 ‘and ‘the -cylindrical ‘wall 16 for bringing air
from the opening 13 to the chamber 4. Thus, air from
chamber 4 passes through. annular vent-51 to provide a
further mixing of air with the preliminary air-fuel mix-
‘ture as the latter emerges from bore 68 into bore 32, It
should also -be mnoted that- the air -delivered through -the
annular vent 51 provides a layer of air adjacent the wall
of bore 32 so that the air-fuel mixture emerging from bore
168 flows through the bore 32 almost without coming ‘in
contact with the walls of the latter.

"The parts described above in the arrangement for pre-
liminary air-fuel mixing :are dimensioned:so that the -an-
:nular slot-for-admitting air defined between surface 34-of
mozzle x and lip 67 -decreases in area -when the throttle



2,726,073

7

body 3 is displaced in the direction increasing the area
of the annular slot « for regulating the fuel flow. This re-
lationship, in conjunction with the action of throttle ring
7, compensates for substantial variations in the low pres-
sure at the discharge opening 50 at the lower end of bore
32.  Further, the needle 8 has a contour, in the portion
thereof cooperating with the lower edge of nozzle x to
define the slot z, which is curved or shaped to conform to
the fuel demand curve of the associated emgine. The
annular space k which is limited at the top by the lip 67
and varies in volume as the throttle body 3 is vertically
displaced acts as an accelerator. That is, when the body 3
is suddenly moved upwardly, the volume of space k is
increased to further lower the pressure therein so that the
flow of a spurt of fuel is induced through the annular slot
1 to satisfy the sudden increased demand for fuel.

In order -to permit movement of the throttle body 3
relative to the upper body 46, the space 36 between the
bottom of the float chamber 5 and the interior of the
throttle body is vented by a passage 37 which opens down-
wardly into the flow passage 2. Further, when the throt-
tle body 3 is moved upwardly from the idling position, air

* flows out of chamber 36 through the passage 37 to avoid
sticking of the intake pipe 1 to the body 3.

To provide for the delivery of an air-fuel mixture dur-
ing idling, radial grooves 11 are formed in the surface
of the throttle body 3 and communicate with passages L
which open into the chamber 4 above the annular vent 51.
When the body 3 is lowered to its idling position, the zone
of lowest pressure shifts from a location at the tip 30 of
the body 3. to locations in the passage 2 adjacent the
grooves 11, so. that the preliminary air fuel mixture then
emerging from bore 68 travels upwardly through vent 51
into chamber 4 and thence through passages L for dis-
charge at the grooves 11 into the air stream in flow pas-
sage 2. When the throttle body 3 is again raised, the area
of low pressure shifts to the point 30 and the flow through
passages L is then in the direction from the grooves 11 to
the chamber 4. This additional air supply to the cham-
ber 4 compensates for the reduced air intake through
the annular slot between the lip 67 and surface 34 of noz-
zle x, since as previously mentioned the area of this slot
decreases as the throttle body is raised and the area of
slot u is increased.

The concave portion of the outer surface of throttle
body 3 may be varied. For example, decreasing the
radius . of curvature of the concave portion produces a
stronger radial flow effect and results in more economical
utilization of the fuel, while increasing the radius of
curvature reduces the change in direction in the incoming
air stream in flow passage 2 and provides greater supply
of fuel to the engine.

Referring now to Figs. 6 to 10, inclusive, a simplified
carburetor primarily intended for a motorcycle and em-
bodying the present invention is there illustrated. While
the carburetor is shown in Figs. 6, 7 and 8 with the axis
of the movable throttle body extending vertically, it is to

.be understood that the carburetor, when mounted on a
motorcycle, is arranged so that the axis of the throttle
body thereof is either horizontal or only slightly inclined
relative to the horizontal with the right hand portion of
the carburetor, as viewed in Fig. 6, being lowermost.

In the embodiment of Figs. 6 to 10, the flaring intake
pipe 1, having an internal surface similar in shape to the
surface d of Figs. 2 and 3, also forms the body or casing
of the carburetor and is fixed to intake manifold (mot
shown) of an associated internal combustion engine by
a split collar 1a at its converging end which is secured
by a clamping bolt 15 (Figs. 6 and 7). Further, the
side of the flaring intake pipe 1 to the left of Fig. 6 and
which is uppermost in the installed position is formed to
provide a rain shield. A cylindrical air filter 6 is dis-
posed between the flaring intake pipe 1 and a cover 9,
with axial bolts 31 (Figs. 9 and 10) being provided to
_secure together the cover.9 and. pipe 1 with the filter 6
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clamped therebetween. The cover 9 is formed with a
hollow structure depending therefrom to form a fuel filter
chamber, and the fuel filter chamber defining structure
has an arcuate outer wall portion and a chordal inner wall
portion. A float valve chamber § is open at one side and
at the top and is sealed at the open side and top by the
cover 9. The outer walls of the structure depending
from cover 9 to define a fuel filter chamber and of the
float chamber 5 together form a cylindrical surface hav-
ing a continuous helical thread 19 thereon (Fig. 8).

A throttle body 3 having an outer surface similar to
the surface e of Figs. 2 and 3 is provided with a cylin-
drical recess opening toward the wide end of the body
to receive the float chamber 5 and the fuel filter chamber
of the cover 9. The cylindrical recess of body 3 is
formed with a helical groove therein receiving the thread
19 so that rotation of the throttle body 3 will cause axial
displacement thereof toward:and away from the flaring
intake pipe 1. Rotation of the throttle body 3 is effected
in one direction by a Bowden cable 21 (Figs. 9 and 10)
which enters the cover 9 tangentially to the thread bear-
ing surfaces of the body 3 and the cover 9 and float
chamber 5, and at the pitch angle of the threads. The
cable 21 is received in a suitable groove 20 (Fig. 9) in
the external surface of the float chamber 5 and connects
to an attachment on the body 3 so that tension on the
cable 21 causes the body 3 to rotate in one direction.. . A
spring 22 is also connected to the cable attachment on
the body 3 and to the float chamber 5 (Fig. 9) and acts
to rotate the body 3 in the opposite direction when the
tension in cable 21 is relaxed.

Fuel is admitted to the carburetor of Figs. 6 to 10
through a fuel line 29 which is coupled to a filter cap
28 threaded in the cover 9. A filter or cup-shaped
screen 27 depends from the cap 28 and is received in the
fuel filter chamber depending from the cover 9. Thus,
fuel flows outwardly through the foraminated wall of the
filter 27 into the surrounding fuel filter chamber. As
seen in Fig. 9, a fuel passage leads from the fuel filter
chamber to the float chamber 5§ which contains a sub-
stantially semi-circular float 17, and a float operated
valve 18 is interposed in the fuel passage leading from
the fuel filter chamber to ‘the float chamber.. When the
fuel level in the float chamber has reached a predeter-
mined level, the float 17 engages valve 18 to close the
latter thereby maintaining the fuel at the predetermined
level.

- The body 3 is formed with a discharge nozzle 30 at
the vertex of the outer surface thereof, and the nozzle
30 communicates with a diametrically enlarged chamber
4 within the throttle body 3. A tubular extension 32 is
fixed axially to the tubular body 3 and extends slidably
and rotatably through a cylindrical member 16 which
axially traverses the float chamber 5§ and is fixed to the
latter. A needle valve 8 and air intake nozzle 7 extend
concentrically from the end of tubular extension 32, and
a fuel nozzle x is carried by the end of cylindrical wall
16, the valve 8, and nozzles 7 and x cooperating in the
manner described in connection with the embodiment of
Figs. 4 and 5 to meter and effect initial mixing of the
air and fuel mixture. ‘

The air for initial or preliminary mixing of the air and
fuel enters through a passage 13 (Fig. 10) and grooves
14 in the cylindrical member 16 forming the nozzle
housing, and the admission of this air is varied in the
manner previously described. Fuel for the preliminary
mixing enters the arrangement described above through a
bore 35 in the cover 9 extending from the fuel chamber
5, Additional air is mixed with the preliminary air-fuel
mixture emerging from the tubular member 32 into the
chamber 4 ahead of the discharge nozzle 30 through
channels L which communicate with the high pressure
zone of flow passage 2 through radial bores 11. Thus,
under normal operating conditions, the pressure at 11 is
higher than. at the. vertex nozzle 30 of the body 3, and

———————
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-air flows through bores 11 and-passages:L iato the cham-
ber 4. When idling conditions prevail, the:pressure at the
~bores 11 is'less than. the pressure at the discharge. nozzle
~30 and the air-fuel mixture flows from the:chamber 4
.into the passages L and is discharged from: the bores 11, -
-which' then serves as atomizing nozzles.

In .order to limit the rotational movement :of ~the

throttle body 3 in the direction causing idling, a:stop 24,

:Fig. 7, is'provided on the throttle body and is engaged by
-an -adjustable abutment screw 23-extending' tangentially -
-through: the intake pipe or body. 1.

~A.tich mixture or -additional fuel for starting - is - ob-
-tained with- the carburetor of Figs. 6 to:10 by: providing
~a .plunger 26 (Fig. 10) which extends -into -the -float
-chamber 5 and may be depressed against the action-ofa :
-suitable- spring to hold - the . float -17 -out of engagement
-with the valve 18 even when the level of fuel has ex-
:ceeded the predetermined level. When the plunger 26
-is depressed as above, the float chamber 5. overflows
-through the passage 25 (Fig.'10) and the overflowing fuel :
:splashes against the inner surface of: the adjacent :por-
-tion of the air filter 6 and surface atomization of:the fuel
is-obtained for starting.

The . carburetor illustrated in Fig. . 11-is primarily. in-
-tended: for use as a motorcycle racing carburetor .and, -
as in the embodiment of Figs. 6 to 10, the flaring: intake
ipipe 1 is stationary and forms part of the carburetor
"body or housing rather than being movable in response
to variations of vacuum in the intake manifold of  the
engine, .as in. the embodiment of Figs. 4 and 5. "The "
‘flaring intake pipe 1 has an internal surface-similar to
.the surface. d- of Figs. 2 and 3, and a-throttle body 3,
movable axially relative to the pipe 1, is formed ‘with.a
concave: substantially conical outer surface similar to the
»vertex ‘portion of the surface e of Figs. 2.and 3. ‘The"
:periphery of . throttle body 3 in Fig. 11 is:extended-to
-form an .air scoop 89 curved in the direction toward the
flared pipe I and operating to catch the .air rushing: past
the carburetor and reverse the direction. ‘of : movement
vof such.air for radial feeding into the flow passage 2 -
- of the carburetor thereby materially enhancing the suction
effect.of such radial flow.

-The carburetor of Fig. 11 includes a fuel bowl 5-which
-has a cylindrical outer surface and extends. slidably - into
-a.correspondingly shaped. recess in the throttle body.3. :
-Further, the fuel bowl 5 is provided with axially extending
arms 75 which pass through suitable slots in. the-air:scoop

80.and are bolted to the carburetor body.1. ‘The bottoms

of the fuel bowl.5.and the recess.in the throttle: body .3

receiving the fuel bowl define a relief chamber.36.there-:
between, .and a channel or passage 37 extends:from. the
chamber 36 through the throttle body 3. to. the.flow. pas-
-sage-2 so that the pressure in chamber.36 is.always the
same as that in flow: passage. 2. and self-throttling of. the
.carburetor. is. prevented. »

A.cover 9.is held against. the.rim of fuel bowl 5 by
suitable fastenings (not shown). ‘The.arms 75:may.be
integral. with. the cover.9 rather than.with. the.fuel bowl
-8, as shown, and in that case the fuel bowl. will ‘be-secured
relative to. the carburetor. body.1 through the cover.9.and -
arms 75 rather than.through the.arms.75.alone.  .The
fuel bow! 5 is formed with a central cylindrical wall. ex-
tending--axially -therein to form .a.nozzle housing.-and
the interior of the fuel bowl 5 .is divided by suitable
.partitions” into a float chamber. .at the lower..side which -
accommodates a ficat 17 and communicates with_a por-
tion of the interior above the-axial cylindrical wall.having
the fuel valve 18 ‘therein. The float 17 is. tiltable..and
~acts to. control the valve 18 so that the fuel in the. float
¢hamber. is normally maintained.at a desired level. ~The .
.remainder of the interior of the bowl 5 forms .a.chamber
-H from which fuel is excluded. The. throttle.body 3.is
sformed with .an .axial extension-which. is. slidable. in: the
-axial. cylindrical wall.at.the center of .the:.bowl.5,.as. in
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axial :movement of ‘the :throtile’body:3 relative to-the
-bowl::5: and the:carburetor body ‘1,-a-shaft 70 is:mounted
:in the chamber ‘H and-has two levers r rockably mounted
‘thereon. :One of the levers r.extends at its .outer end
'through an:axial slot: in:the radially inward wall of the

chamber:-H and into a recess.72 in:the axial -extension

-of -thethrottle body ‘3 'so that rocking:of :that lever :r
:produces-axial movement of the throttle body. ‘A Bowden

cable 21 enters the: cover 9-radially: and connects:to- the

-other-lever r which is.-also:rockable on the shaft 70 and

is secured to the first-mentioned lever:r by a. cross-piece

-andbolts 71. ‘A spring (not-shown) acts on the assembled
:levers r to cause:rocking in the direction moving the body
-3 toward the intake pipe 1-and:the: Bowden cable 21 -acts
t0.cause opening movement of:the throttle body.

The -fuel is supplied .through .a pipe 29 connecting
radially to the cover -9 -and -enters -the -float chamber
through the valve 18. A fuel passage 35 is.formed in

-the cover'9 for conveying the fuel from the float-chamber

to - the structure -effecting. preliminary mixing- of ‘the air

-and fuel. ‘This structure is of the kind described in detail
-in: connection with Figs.-4:and -5 .and ‘includes -an: air

intake:nozzle and needle: valve moving with the throttle
body 3 and a.fuel nozzle fixed relative to the cover 9
and cooperating with: the air intake nozzle and the needle

-valve to control the:admission of air and fuel; respectively,
-for.the :preliminary mixture.
.is discharged -at ‘the :vertex - of throttle body ‘3 from a
.nozzle :39 having a.dispersing: member P, -and is led to
.the. nozzle :30 through -an .axial bore 32 in the:throttle
:body. The fuel fed into the space between the fuel nozzle

This preliminary mixture

and the needle valve enters from a space 49 in the.re-

-movable portion-48.of.the cover 9, and. the air for the
-preliminary -mixture is .supplied through a passage -13

in the cover. 9. The air for the preliminary mixture may

:be - further controlled by a valve 76 in-the passage 13
‘which is- controlled by a .separate Bowden -cable (not
:shown) and acts as a choke to permit the use of an en-
-riched' mixture for -starting and -in cold weather. - The
40 -

carburetor of Fig. 11:is provided with grooves. 11 in the

-surface . of throttle ‘body -3 -having passages: L extending

therefrom to the preliminary mixing structure and ‘with

;passages o extending from the chamber -H to .the pre-
-liminary : mixing structure .for - supplying - supplementary

air for atomization and for -discharging the: idling mix-

‘ture-in the .same: manner. as.the: correspondingly. num-

bered parts on Figs.-4 and 5. -A screw 23 extends through
the body 1 to form-an adjustable idling. stop which: limits
the movement of the throttle body 3 toward the body. 1,
and another screw 78 extends through .the. cover:-9 for

~engagement with- the throttle body -3 to provide an ad-
rjustable. stop_for limiting the maximum size of the flow
. bassage.2. The: cover 9 also carries -an adjustment screw
:79.for controlling . the admission :of air for idling. The
.removable portion-48 of the cover.9 which has. the. fuel
.regulating nozzle secured- thereto -is. preferably -held .in
splace. by. a leaf spring 77, and the cover -portion .48_and
-the fuel nozzle may. be easily removed for cleaning or
.replacement by removal of the spring 77.

The carburetor illustrated in. Fig. 12 is. also. primarily
intended. for.use on motorcycles -and includes.a body.1

. forming a flaring intake pipe and. a throttle body 3 which

is. movable -axially toward. add away from the internal

.surface.of the body 1. . As in the previcusly described em-

bodiments, the confronting. surfaces of the bodies 1.and3

-are similar in shape to the surfaces.d and e of Figs. 2 and

3. -A supporting .body.54 is secured to the body 1.and
includes .an . axially .extending cylindrical member - 66
which: is slidable in a cylindrical recess of ‘the throtile
body 3 so that the. axial movement of the latter is guided
by:the member 66. A spring.22. is.interposed between

. the supporting body.54.and the throttle body 3 and.con-
.tinuously. urges the latter in the direction toward. the flar-

ing .intake.body .1. . A spindle.8, which in part forms.a

tthe previously.described embodiments. - In.order:to-effect - 78 :fuel : metering . needle, <extends- axially . from the: throttle
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body 3 and is formed with an annular recess receiving a
forked end of a lever 55 rockably mounted on the sup-
porting body 54. A Bowden cable 21 is secured to the
lever 55 and acts to rock the latter in the direction effect-
ing axial displacement of the spindle 8 and body 3 toward
the flaring intake body 1. A ring or stop 64 is mounted
on the needle spindle 8 and is engageable against a por-
tion of the support body 54 to limit the movement of
the throttle body 3 under the action of the spring 22.

In order to adapt the carburetor of Fig. 12 for mount-
ing at various angles to the horizontal, it includes a fuel
bowl 5 which is pivoted on the support body 54 for swing-
ing about the axis of a hollow shaft 60 through which the
fuel is fed to the preliminary mixing arrangement. The
pivotal mounting of the fuel bowl 5 permits the fuel
therein to be maintained at the correct level with respect
to the fuel metering structure for the various angles of
mounting.

The carburetor of Fig. 12 includes controllable valve
means for regulating the admission of air for preliminary
mixing. Such air is admitted radially into a passage sys-
tem 58 extending through the body 1 and support body
54, and a valve 57 is movable axially in the passage to
vary the area of the air admitting opening. A spring acts
on the valve 57 to yicldably urge the latter in the direc-
tion restricting the admission of air for preliminary mix-
ing, and a Bowden cable 56 is also attached to the valve
57 for displacing the latter in the direction which in-
creases the area of the air admitting opening. The pas-
sage system 58 connects to an opening 59 extending radi-
ally through the cylindrical member 66 of the support
body 54.

The arrangement for preliminary mixing is similar to
that described in connection with the embodiments of
Figs. 4 and 5, 6 to 10, and 11, and the needle valve 8 is
further provided with a vent 61 through which additional
air for preliminary mixing is admitted when the throttle
body 3 has shifted to its idling position so that the vent
61 has moved to a location outside of a guide bushing 62
which otherwise closes the opening 61. Thus, during
idling additional air is provided to reduce the consumption
of fuel during that operating condition.

While various embodiments of the present invention
have been described and illustrated in detail, it is to be
understood that the invention is not limited to these pre-
cise embodiments which are merely illustrative, and that
various changes and modifications may be effected there-
in without departing from the spirit or scope of the in-
vention as defined in the appended claims.

“What is claimed is: o

1. A carburetor for feeding an air-fuel mixture to the
intake manifold of an internal combustion engine; said
carburetor comprising a flaring intake pipe body for con-
ducting the air-fuel mixture to the intake manifold of an
associated engine, an onion shaped throttle body, means
mounting said throttle body for axial movement relative
to said flaring intake pipe, the confronting surfaces of said
flaring intake pipe and said throttle ‘body defining a flow
passage therebetween which is adjustable in its minimum
cross-sectional area by relative axial movement of said
intake pipe and throttle body between a fully closed po-
sition in which said area is substantially zero and a wide
open position in which said area is substantially equal to
that of the associated intake manifold and is located at
the tip of said onion shaped throttle body, said confront-
ing surfaces of the flaring intake pipe and the throttle
body being shaped so that, in said wide open position,
said flow passage is bounded by hyperbolas correspond-
ing to the curves of theoretical air flow acceleration
whereas, in other positions between said wide open and
fully closed positions, said flow passage is bounded by
ideal flow curves which include hyperbolas of reduced
dimensions followed by approximately ideal Venturi tube

sections and then by approximately ideal Laval valve sec-
75

tions which widen to the area of the intake manifold, and
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means at said tip of the throttle body for there discharg-
ing a fuel-air mixture into said flow passage.

2. A carburetor for feeding an air-fuel mixture to the
intake manifold of an internal combustion engine; said
carburetor comprising a flaring intake pipe member for
conducting the air-fuel mixture to an intake manifold, a
throttle body having a generally onion-like outer surface

‘and aligned axially with said flaring intake pipe to define
~a flow passage between said outer surface of the throttle

body and the inner surface of the flaring intake pipe for
receiving air radially and for discharging an air-fuel mix-
ture axially through said intake pipe, means supporting
said throttle body and intake pipe for relative axial move-
ment between fully opened and fuily closed positions to
vary the sectional area of said flow passage, the surfaces
of said throttle body and intake pipe being formed so that
the minimum cross-sectional area of said flow passage
therebetween in said fully opened position is equal to that
of the associated intake manifold and is located at the
tip of said throttle body, said throttle body having means
at the tip thereof for discharging a preliminary air-fuel
mixture into said flow passage, and means regulated by
movement of said throttle body for supplying a prelim-
inary air-fuel mixture to said discharge means and for
metering the air and fuel components of the preliminary
mixture.

3. A carburetor according to claim 2; wherein said
throttle body and flaring intake pipe are symmetrical
about the aligned axes thereof.

4. A carburetor according to claim 2; further com-
prising ‘manually actuatable’ means for effecting axial
movement of said throttle body toward and away from
said flaring intake pipe.

5. A carburetor according to claim 4; further com-
prising means supporting said flaring intake pipe for axial
movement toward and away from said throttle body, and
aitomatic means acting in response to the pressure at the
outlet end of said flaring intake pipe for effecting axial
movement of said flaring intake pipe.

6. A carburetor according to claim 5; wherein said
means supporting the intake pipe includes a carburetor
housing surrounding said intake pipe and defining a
vacuum chamber opening axially against the peripheral
portion of said flaring intake pipe in the direction facing
toward said throttle body, said housing having a passage
therein opening at its opposite ends into said vacuum
chamber and adjacent the discharge end of said intake
pipe so that the pressure in said vacunm chamber is sub-
stantially the same as that in the intake manifold of an
associated engine, and spring means acting on said flar-
ing intake pipe to yieldably urge the latter in the axial
direction toward said throttle body for reducing the sec-
tional area of said flow passage, whereby a relatively low
pressure in the intake manifold of an associated engine
causes said intake pipe to move axially away from said
throttle body in opposition to said spring means for
increasing the sectional area of said flow passage.

7. A carburetor according to claim 6; including a seal-
ing membrane extending between the periphery of said
flaring intake pipe and said carburetor housing for clos-
ing said vacuum chamber with respect to said flow pas-
sage:

8. ‘A carburetor according to claim 7; including valve
means in said housing passage operative to throttle
flow of air in the direction from said vacuum chamber
and to permit free flow of air through said housing passage
in the direction toward said vacuum chamber.

9. A carburetor according to claim 2; further com-
prising means supporting said flaring intake pipe for axial
movement toward and away from said throttle body,
automatic means acting in response to the pressure at
the outlet end of said flaring intake pipe for effecting
axial movement of the latter, means for limiting the axial
movement of said flaring intake pipe, and manually
actuatable means for effecting axial movement of said
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throttle body through: a range which is-greater than ‘the
limited--axial ‘movement of :said flaring intake: pipe.
10.. A carburetor.according ito- claim 2; wherein said
discharging ‘means-include a main discharge nozzle open-

14

* by saidistationary:support and extending axially into said

~.counter-bore between ‘said -outer -metering- member:and

ing at the tip.of said‘throttle body-and said body further - 5

has-auxiliary ‘atomizer .openings in' the outer: surface of
said throttle body at the zone of said.flow passage where
the pressure changes:from values-in excess of atmospheric
pressure.to: a vacuum,

said-needle valve, said :outer ‘metering :member having:an
inwardly-directed:lip-at-the.edge thereof remots from-said
main discharge nozzle opening ‘and’the outer- suiface-of
said. inner metering: member varying radially: so that an

- annular ajr-metering slot:is-defined between said lip and

--outer surface with'the area of said slot varying in response
- to-axial displacement of:said-throttle body, means for sup-

11." A carburetor according-to .claim 2; wherein ‘said: 10

flaring intake’ pipe -includes: a-tubular.outlet end portion
and.a convexly: curved-funnel portion: which is idish-
shaped-at  its periphery .and- connects: smoothly to said
‘tubular outlet end portion, and: wherein said throttle body
has a concave-conical vertex. portion -for
said funnel portion of ‘the:intake pipe.
12. ‘A carburetor according to-claim’ 10;.wherein said
means’ for. supplying: and-metering:ithe preliminary air-
fuel mixture includes a stationary: support, co-axial tele-

protrusion into: 15--

-scoping - metering .cylinders fixed to::said support: and . t0.20

said throttle body, respectively, and defining an annular
air metering slot therebetween, :the. inner:one of said
metering cylinders ‘being 'shaped. so ‘that the area of said
metering slot varies as said throttle body-is: moved axially

relative. to' said 'stationary.-support,-means for :supplying: 25

air- to. said -annular -métering- slot,: fuel ‘metering  means
for supplying regulated quantities:.of: fuel for: mixing
with -the. air passing through. said--annular metering slot,
and an axial bore in said’throttle body extending:to said

main-:discharge -nozzle “for..conveying: the preliminary 30

air-fuel .mixture :to.said .main : discharge ‘nozzle.

13. A carburetor according to claim: 12;.wherein said
- fuel metering means:includes a fuel metering needle valve
extending -axially:insaid -inner:: metering. cylinder and

movable Telative to’the:latter:in response: to axial move-::35

ment of said throttle body, :said needle-valve; having
different diameters along-the:length thereof and said inner
metering cylinder and:needle. valve defining- an annular
fuel metering slot therebetween which varies.in‘area‘in re-

sponse.to-the axial movement-of saidithrottle body, said:40-

‘needle -valve:.being fully-.withdrawn: from said  inner
metering cylinder when said. throttle:body is in said fully
opened. position, : and-:means-for: supplying: fuel .to the
space” between said inner. metering: cylinder and. said
needle. valve. Lo : .

14.“A :carburetor according to..claim 13; wherein said
annular fuel metering :slot-is formed - between -the lower
edge of said-inner métering cylinder and said: needle valve
and said annular air'metering:slot is formed between: the

plying air to said apnular air metering slot; the edge of
said inner metering member closest to said discharge noz-

. Zle opening being ‘inturned.so that an annular fuel meter-
-ing slot is'defined: between said . inturned -edge and-said

needle valve, said needle valve varying.in diameter along
a‘portion of 'the length ‘thereof so that the area of. said
fuel metering slot varies in response to:axial displace-
ment of said throttle body, and means for ‘supplying fuel

“to the space’ between: said -inner metering member. and

said needle valve. :

: 16.- A carburetor: according to claim 15; wherein. said
means: for supplying fuel-to the space between said inner
metering-member and neédle valve includes. a fuel :bowl
around- said cylindrical- stationary support,. means for
maintaining a predetermined -level of fuel in said:bowl,

-and passage means extending from said bowl to said space

between’ the:inner:metering member and:the needle valve..

17. - A carburetor - according to claim:16;-wherein said
needle valve inclides: a::conical - portion below  said .in-
turned edge-of ‘the inner metering- member and having a
sharp-edged base, and a throttle ring disposed -in: said
counter-bore around- said:'sharp-edged base so that the

-metered Air -impinges: against said ‘sharp-edged base to
~atomize 'the-metered -fuel flowing over said conical por-

tion - and - provide ‘a--preliminary- air-fuel mixture,. said
needle: valve-having-an axial:bore. opening into said bore .

‘leading to"the -main’discharge nozzle opening and radial

passages extending from-said -axial ‘bore of the mneedle
valve -and -opening-into’ the annular space between -said

‘throttling ring and ‘said ‘sharp-edged: base.for carrying the

préliminary -mixture-to :said ‘main’ discharge nozzle open-
ing. DI .

18. A carburetor according to claim 17; wherein said
axial-projection’of the:throttle.body has an annular cavity

-adjacent the end:portion of said needle valve closest:to
45 -'said - main ‘discharge nozzle .opening, an annular.:space

around-said end portion-of the'needle valve.communicat-

‘ing ‘said ‘cavity. with :the: axial bere leading to:said ‘main

discharge .nozzle epening, passage means in said:throttle

“body -extending - from ‘said .cavity:and opening at a‘loca-

upper edge of the outer metering cylinder and said inner 590

metering- cylinder;  and wherein-said  neesdle valve is
formed with-a-conical portion-below: said lower edge of
the inner metering cylinder, said.conical portion having
a ‘sharp edge at the basc thereof .and.a throttling ring
- extending around said “base of ‘the. conical. portion. to
- define an annuldr-throttling slot ‘therebetween .communi-
cating with said axial bore of said throttle body so“that
the metered air is directed against said sharp edge of the

conical portion to pick up the metered fuel flowing over o

the surface of the latter.

15. A carburetor according to claim 2; wherein said
discharging means includes a main discharge nozzle open-
ing at the vertex of said throttle body; and wherein said
means for supplying and metering the preliminary air-

55

portion of the needle valve. -

tion - of relatively high:pressure:so that secondary. air for

- atomization is‘normially supplied to ‘said cavity for mix-

ture- with the preliminary -air-fuel ‘mixture  at said-end

+ 19.: Ai.carburetor:according to claim 18; wherein said
‘throttle “body:has: auxiliary discharge nozzle-openings-in
the iouter surface 'thereof at-locations: which .are:subject

“-to:relatively: low:pressure; when said ‘throttle body.is-dis-

placed toward said flaring intake pipe to the idling posi-
tion, and passages in said throttle body extending between

0 said cavity and said auxiliary openings so that the pre-

fuel mixture includes a central axial projection on said 65

throttle body extending in the direction away from said
flaring intake pipe, a stationary cylindrical support around
said central projection, said throttle body and projection
having an axial bore extending therethrough to said main

discharge nozzle opening and terminating in an enlarged 70

diameter counter-bore at the end remote from said noz-
zle opening, an outer cylindrical metering member se-
cured in said counter-bore, a fuel metering needle valve
extending axially in said counterbore and secured to said
projection, an inner cylindrical metering member carried

liminary mixture is drawn from said needle valve bore
into said cavity and discharged at said auxiliary open-
ings when said throttle body is in its idling position.

20.- A carburetor according to claim 19; wherein said
auxiliary openings are located at different levels on said
throttle body so that air enters the auxiliary openings
subjected to relatively high pressure and the fuel-air mix-
ture is discharged through the auxiliary openings sub-
jected to relatively low pressure.

21. A carburetor according to claim 19; wherein said
inner and outer cylindrical metering members are axially
adjustable relative to said stationary support and said
projection, respectively, for varying the velationship be-
tween the metering of the fuel and air and the position of

6 said throttle body.
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22. A carburetor according to claim 15; including an
atomizer plate extending across said main discharge noz-
zle opening at the vertex of said throttle body and spaced
axially from said vertex to effect dispersion of the fuel-
air mixture issuing from said main nozzle opening.

23. A carburetor according to claim 15; wherein said
means for supplying fuel to the space between the inner
metering member and the needle valve: includes a fuel
bowl around said cylindrical support and having a cylin-
drical outer wall, said throttle body having a cylindrical
recess opening in the direction away from said flaring in-
take pipe and receiving said fuel bowl, said throttle body
having vent means extending between said flow passage
and the space between the bottoms of said fuel bowl and
said recess receiving the fuel bowl to prevent self-throt-
tling of the carburetor.

24. A carburetor according to claim 2; further com-
prising air filtering means extending across the radially
outward inlet end of said flow passage.

25. A carburetor according to claim 24; wherein said
means for supplying a preliminary air-fuel mixture to
said discharge means includes a fuel bowl, means opera-
tive to normally maintain fuel up to a predetermined
level in said bowl, means for rendering the last mentioned
means inoperative to cause over-flowing of fuel from said
bowl, and passage means extending from said bowl above
said predetermined level and opening adjacent said filter
so that overflowing fuel is directed against said filter to
wet the surface of the latter for additional atomization for
starting.

26. A carburetor according to claim 15; wherein said
means for supplying fuel to the space between said inner
metering member and said needle valve includes a fuel
bowl around said stationary cylindrical support and at
an axial location between inner metering member and
the vertex of said throttle body so that, when the car-
buretor is mounted on a vehicle with its axis horizontal
and the throttle body having its-vertex pointing in the
direction of movement of the vehicle, the fuel will flow
downwardly from said bowl to said space between the
inner metering member and the needle valve during up-
hill driving of the vehicle.

27. A carburetor according to claim 26; including
hollow shaft means pivotally mounting said fuel bowl
on the stationary support, means conducting fuel from
said pivoted bowl through said hollow shaft means to
said space between the inner metering member and the
needle valve, and means for maintaining fuel at a pre-
determined level within said pivoted bowl so that the
level of fuel in said bowl always is the same in relation
to said inner metering member and needle valve without
regard to the angle at which the carburetor is mounted
on a vehicle.

28. A carburetor according to claim 2; wherein said
means supporting the throttle body includes a fixed
housing having a cylindrical wall and enclosing a fuel
bowl, said throttle body having a cylindrical recess re-
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ceiving said cylindrical fixed housing and movable ro-
tationally and axially on the latter, mating threads of
steep pitch on the adjacent cylindrical walls of said re-
cess and fixed housing, and manually actuatable means
for effecting rotation of said throttle body relative to
said fixed housing to thereby cause axial movement of
said throttle body.

29. A carburetor according to claim 15; wherein said
means for supplying fuel to the space between the inner
metering member and the needle valve includes a fuel
bowl around said stationary support, means for sup-
plying fuel to said bowl, valve means for regulating
the supply of fuel to said bowl, and a float member posi-
tioned in said bowl to actuate said valve means and free
to tilt and to rise and fall within said bowl.

30. A carburetor according to claim 29; wherein said
throttle body has a recess therein to accommodate said
fuel bowl, and further including fuel filter means and a
dirt trap chamber interposed in said means supplying fuel
to the bowl and positioned in said recess of the throttle
body.

31. A carburetor according to claim 30; wherein said
fuel filter means and dirt trap chamber are included in
a cover for said fuel bowl, and axially extending secur-
ing elements holding together said cover, said support
member and the fuel bowl, and said support means for
the flaring intake pipe.

32, A carburetor according to claim 31; wherein said
securing elements consist of axial arms of elongated
cross-section having the major axis of the cross-section
extending radially to facilitate radial flow of air into
said flow passage.

33. A carburetor according to claim 32; wherein said
throttle body is substantially concave at the vertex por-
tion thereof and includes a curved air scoop extending
from the periphery thereof and facing in the direction to-
ward said flaring intake pipe to direct air moving past the
carburetor radially inward toward said vertex of the
throttle body. '

34, A carburetor according to claim 33; wherein said
air scoop is formed with radial slots through which said
axial securing arms extend.

35. A carburetor according to claim 2; wherein said
throttle body has a vertex portion in the form of a chisel-
like blade with said discharging means including dis-
charge -orifices opening along the edge of said blade-
like vertex portion; and wherein said flaring intake pipe
has an oval outlet portion with its major axis parallel
to said edge of the vertex portion.
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