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@ Improved rotor-type carburetor apparatus and associated methods.

@ An improved rotor-type carburetor for use with
an internal combustion engine is provided which, in
one embodiment, is adjustable to selectively vary its
constant fuel-air ratio by axially moving an internal
body portion thereof relative to the turbine rotor
assembiy of the carburetor. Alternatively, the con-
stant fuel-air ratio of the carburetor may be altered
simply by replacing such internal body portion with a
differently configured one. Undesirable fuel delivery
from the turbine rotor to the engine during turbine
spin-down is significantly diminished through the use

of an internal fuel reservoir structure, formed within
the carburetor body, which functions to capture and
ENJretain unneeded fuel discharged from the rotor dur-
L ing turbine spin-down periods. During turbine spin-
up periods (e.g., when the engine is being started)

- e\ the reservoir-retained fuel is released into the en-
I gine’s incoming air stream to hasten fuel delivery to

the engine during initial portions of turbine spin-up

Lo periods. Additionally, various structural improve-

@ ments are incorporated into the carburetor. Included

cin these improvements are a carburetor body con-
struction in which three generally annular sections

are telescopingly interengaged to form the outer

body of the carburetor, and the provision of im-

proved sealing structures to better inhibit fuel leak-

age from the turbine rotor assembly.

)
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IMPROVED ROTOR-TYPE CARBURETOR APPARATUS AND ASSOCIATED METHODS

BACKGROUND OF THE INVENTION

The present invention relates generally to con-
stant fuel-air ratic, rotor-type carburetors utilized in
internal combustion engines, and more particularly
provides an improved rotor-type carburetor having
an adjustable fuel-air ratio, a mechanism for dimin-
ishing unwanted fuel discharge therefrom during
periods of rotor spin-down, and for enhancing fuel
delivery during initial rotor spin-up periods, as well
as various other structural improvements.

The rotor-type carburetor, also referred to as a
"ceniral injection device", has been proposed, in
various versions thereof, as a replacement for the
conventional carburetor in a variety of internal com-
bustion spark ignition engines because of its very
advantageous provision of an essentially constant
fuel-air ratio (M) at all operating speeds of the
engine. In its basic operating format, the rotor-type
carburetor is provided with a bladed turbine rotor
section which is coaxially and rotationally disposed
in the air intake passage of the engine upstream of
the butterfly damper therein. During operation of
the engine, ambient air drawn inwardly through the
engine's air intake passage causes rapid rotation of
the biladed rotor section. A cenirifugal pumping
mechanism formed within the rotor draws fuel from
a source thereof into the rotor and forces the
received fuel outwardly there through, via at least
one lateral fuel discharge bore, onto and across a
coaxial atomization or spray ring into the ingested
air stream. Importantly, the quantity of finely atom-
ized fuel entering the air stream is in an essentially
constant ratio to the ingested quantity of air, there-
by essentially eliminating the fuel-air ratio variation
problems commonly encountered in conventional
carburetors.

While previously proposed rotor-type carbure-
tors have proven to be quite effective in providing
this very desirable constant fuel-air ratio benefit, it
is now seen as desirable to improve various struc-
tural and operational aspects of this type of car-
buretor. For example, in previously proposed ver-
sions of rotor-type carburetors, a given carburetor
can produce oniy one constant fuel-air ratio when
installed in an engine. Stated otherwise, such car-
buretor's constant fuel air ratio is fixed.

Thus, instaliation of the carburetor in another
engine requiring a different fuel-air ratio is
precluded-a different rotor-type carburetor having a
different fuel-air ratio must be fabricated and in-
stalled in the different engine. This additionally
means, of course, that the constant fuel-air ratio of
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a given rotor-type carburetor cannot be "fine
tuned” to precisely meet the exact fuel-air ratio
optimally required by the engine in which it is
installied.

From the foregoing, it can readily be seen that
it would be quite desirable {o provide a rotor-type
carburetor whose constant fuel-air ratio may be
selectively altered. This would afford such carbure-
tor with the ability to be fine-tune to a particular
engine in which is instailed, and additionally enable
the use of a particular carburetor in a variety of
engines having different fuel-air ratio requirements.

Another limitation or disadvantage commonly
associated with previous rotor-type carburetors is
that during certain spin-down periods of their rotor,
they unavoidably continue to deliver at least a very
small quantity of fuel to the engine. This spin-down
period may occur either when the engine is being
slowed during normal operation thereof, or imme-
diately after the engine has been shut off. This
excess fuel delivery is, of course, neither neces-
sary nor pariicularly desirable.

As previously mentioned, the ingested air-
driven rotor section of this type of carburetor has
formed therein a passageway sysiem which de-
fines a centrifugal pump mechanism that causes
fuel to be drawn inio the rofor section and di-
scharged therefrom, via a discharge opening in the
rotor section, for mixiure with the engine's ingested
airstream. |t is important for fuel efficient operation
of the carburetor that fuel outflow through the rotor
section be limited to that flowing outwardly through
such discharge opening. However, the typical rotor
section is formed from a variety of pieces which
collectively define the pump-forming internal pas-
sageway system. The junctures of these various
pieces within the rotor body, of course, define a
variety of potential fuel leakage paths leading from
the interior of the rotor to its exterior. Accordingly,
effective sealing means must be provided to block
the leakage path defined by these various junc-
tures.

While the fuel leakage sealing means utilized in
previously proposed rotor structures have typically
maintained the outward fuel leakage below accept-
able limits, it is seen as desirable to afford the rotor
assembly with even more effective sealing means.

Accordingly, it is an object of the present in-
vention to provide an improved rotor-type carbure-
tor, and associated methods, which provides the
above-mentioned benefits and advantages, and
eliminates or minimizes above-mentioned and other
limitations commonly associated with previously
proposed carburetors of this type.
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SUMMARY OF THE INVENTION

in carrying out principles of the present inven-
tion, in accordance with a preferred embodiment
thereof, an improved rotor-type carburetor is pro-
vided which has three generally annular sections
that are slidably and telescopingly interengaged to
form a hollow, generally annular carburetor body
that circumscribes an axis and defines an axially
extending air flow passage, one of the three sec-
tions defining an axially extending conically sloping
inner surface of the passage. The body is provided
with support means which carry a bladed turbine
rotor for rotation within the air flow passage in
‘response to air flow there through. An internal
passageway system is formed within the turbine
rotor and defines therein centrifugal pump means
which functions to draw fuel from a source thereof
and discharge a fine fuel mist in response to rota-
tion of the turbine rotor.

The support means include an upper support
member to which is secured a ball bearing that
rotatably supports an upper end portion of the
turbine rotor. An axial, circular bore is extended
downwardly through this supported end portion into
the rotor body, and communicates at its upper end
with an annular internal passage within the upper
support member. The ball bearing is interposed
between this annular support member passage and
the carburetor's air flow passage. A fuel supply
tube extends downwardly into the central axial bore
in the rotor body and defines therewith an axially
extending, annular passage within the rotor body.

A metal ring is press-fitted onto the upper end
of the rotor body and has an upper end portion
which outwardly circumscribes a cylindrical lower
end portion of the upper support member, defining
therewith an annular gap having a very small width.
This very small annular gap functions as a restric-
tion to inhibit outflow of fuel into the aforemen-
tioned central annular passage via the ball bearing.
Outward fuel leakage through the ball bearing is
further impeded by means of an annular teflon seal
which is press-fitted into an upper end portion of
the central rotor bore, and slidingly engages the
fuel tube extending thereinto, and a radially en-
larged lower end portion of the fuel supply tube.

To substantially reduce undesirable fuel di-
scharge from the turbine rotor during spin-down
periods thereof means are provided adjacent the
discharge opening of the turbine rotor for capturing
and storing fuel discharged from the turbine rotor
during such periods of turbine spin-down. These
fuel capturing and storing means additionally func-
tion to release the captured and stored fuel into the
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ingested air stream during periods of turbine spin-
up to thereby provide for more rapid delivery of
fuel to the ingested air stream during the initial
phase of turbine spin-up.

According to a very important aspect of the
present invention, in another embodiment thereof
means are provided for selectively altering the ef-
fective cross-sectional area of the carburetor's air
flow passage extending axially along the bladed
portion of its turbine rotor to thereby selectively
alter the carburetor's constant fuel-air ratio. In one
version of this feature, one of the three carburetor
body sections forms a portion of the air fiow pas-
sage surface which outwardly circumscribes the
rotor's turbine blades, and is axially movable rela-
tive to the turbine rotor. Means are provided for
selectively axially moving this section to thereby
alter the effective cross-sectional area of the air
flow passage portion which circumscribes the tur-
bine blades.

in another version of this unique fuel-area ratio
altering feature, the carburetor body has a replace-
able interior section which defines the air flow
passage surface portion which circumscribes the
rotor's turbine blades. To effect a change in the
carburetor's constant fuel-air ratio, this surface-de-
fining section of the carburetor body is simply
replaced with an alternate annular interior section
which has a slightly different interior surface con-
figuration.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view taken through
an improved rotor-type carburetor which embodies
principles of the present invention;

Fig. 2 is a cross-sectional view taken through
the carburstor along-tine 2-2 of Fig. t;

Fig. 3 is a reduced scale top plan view of the
carburetor;

Fig. 4 is an exploded perspective view of an
axially central portion of the carburstor including its
turbine rotor assembly; _

Fig. 5 is an enlarged cross-sectional view
through a fuel discharge orifice positioned within
the turbine rotor;

Fig. 6 is an enlarged cross-sectional view
through a discharge end portion of a fuel injection
tube extending into the carburetor;

Fig. 7 is a simplified cross-sectional view,
partially in section and partially in elevation,
through an alternate embodiment of the carburetor
and illustrates an alternate construction of the car-
buretor's body which permits the carburetor's con-
stant fuel-air ratio to be selectively altered;
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Fig. 8 depicts an alternate construction of
the carburetor wall section positioned within the
dashed area "A" of Fig. 7;

Fig. 9 is a simplified, exploded perspective
view of the carburetor body and further illustrates
the modified body wali construction cross-section-
ally depicted in Fig. 8; and

Fig. 10 is a simplified schematic diagram
illustrating a control system utilized to automatically
vary the fuel-air ratio of the carburetor.

DETAILED DESCRIPTION

Cross-sectionally illustrated in Fig. 1 is an im-
proved rotor-type carburetor 10 which embodies
principles of the present invention and is coaxially
carried within an upper end portion of the air induc-
tion pipe 12 of an internal combustion engine (not
shown), above the pipe's butterfly valve 14 and
generally below the engine's air filler 16 at the top
of the pipe. Carburetor 10 has an annular outer
body 18 which_is comprised of three ielescopingly
and slidably interengaged sections-an annular low-
er section 20, an annular inner section 22, and an
annuiar upper section 24.

The lower section 20 rests upon an annular,
upwardly facing ledge 26 formed in the pipe 12,
and internally receives the inner section 22, the
lower end of section 22 being supported by an
annular, upwardly facing internal ledge 28 formed
in section 20. Upper end portions 30, 32 of sec-
tions 20, 22 define in the body 18 an annular
channel which slidably receives a lower end portion
34 of the upper section 24. Upper section 24 has
formed thereon an annular, downwardly facing ex-
ternal ledge 36 which rests upon the upper end of
the lower section 20, and further has an annular,
downwardly facing internal ledge 38 which, with the
ledge 28, captively retains the inner section 22
within the carburetor body 18.

A generally frustroconically shaped upper sup-
port member 40, which is coaxial with the axis 42
of the carburetor 10 and induction pipe 12, is
carried at the upper end body section 24 by means
of three radially extending support arms 44, 46, 48
(Fig. 3) formed in the upper section 24, arm 44
being cross-sectionally larger than the support
arms 46 and 48. Coaxially positioned inwardly of
the lower end of the carburetor body 18 is a
generally annular lower support member 50 which
is carried by three generally radially extending sup-
port arms 52 (only two of which are illustrated) that
extend inwardly from the lower end of body section
20. -
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Coaxially disposed within the carburetor body
18 for rotation about axis 42 is a turbine rotor
assembly 60 having a cylindrical rotor body 62
from which a circumferentially spaced series of
turbine blades 64 radially outwardly project. The
rotor body 62 has a ceniral upper end boss 66
which is received in the inner race portion of a bali
bearing 68 that is press-fitted into an annular lower
end portion 70 of the upper support member 40.
Similarly, the rotor body 62 has a lower end central
support boss 72 which is received within the inner
race portion of a ball bearing 74 that is press-fitted
into the annular lower support member 50.

The upper support member 50 and the rotor
body 62 define with the carburetor body 18 an
annular air flow passage 80 which extends axially
through the carburetor 10 and downwardly across
the turbine blades 64. It can be seen in Fig. 1 that
the inner surface 82 of carburetor body section 22
is conically inwardly sloped in a downward direc-
tion, thereby defining a similarly sloped portion of
the air flow passage 80 that extends axially along
the bladed portion of the turbine rotor assembiy 60.
The radially outer ends 84 of blades 64 are simi-
farly sloped, and positioned slightly inwardly of
interior surface 82, thereby defining small, axially
extending gaps 86 between each of the blade ends
84 and the interior surface 82.

During operation of the engine, ambient air 90
is ingested downwardly through the annuiar pas-
sage 80 and flowed across the turbine blade 64,
thereby causing rapid rotation of the turbine rotor
assembly 60. In a manner subsequently described
in' more detail, there is formed within the rotor body
62 an internal passageway system which defines
the centrifugal pump means that function in re-
sponse to rotation of the turbine rotor 60 to draw
fuel 92 into the rotor body 62. The received fuel is
forced downwardly into an annular fuel discharge
passage 92 defined between the lower support
member 50 and a metal spray ring 94 which is
press-fitted onto the lower end of rotor body 62
and has a sharply squared annular lower end sur-
face 96. The fuel then exists the discharge passage
92 across the lower ring-edge 96 which-converts
the fuel into a fine fuel mist or "fog" 98 which
mixes with the ingested air stream 90 fo form a
fuel-air mixture 100 which is delivered to the en-
gine.

Importantly, the carburetor 10 advantageously
functions to maintain the fuel-air ratio of the mixture
100 at an essentially constant level for all engine
speeds. To selectively fuel-enrich the mixture 100,
during certain engine operating conditions, an auto-
matic fuel injection system (not shown) is provided



7 0 258 722 8

to periodically inject fuel into the annular discharge
passage. 92, via a small fuel injection tube 102
extending into passage 92, in response to sensed
variations in selected engine operating parameters.

Further details of the structure and operation of
such fuel injection system, together with further
details relating to the operation of rotor-type car-
buretors, may be found in U.S. Patent Application
Serial No. 877,445, Filed on June 30, 1986, and
entitled: "FUEL-AIR RATIO (\) CORRECTING AP-
PARATUS FOR A ROTOR-TYPE CARBURETOR
FOR INTERNAL COMBUSTION ENGINES". Such
application, of which the present application is a
continuation-in-part, is hereby incorporated by ref-
erence herein.

Referring now to Figs. 1, 2 and 4, the construc-
tion of the turbine rotor assembly 60 will be de-
scribed in detail. The rotor body 62 includes a
holiow, generally cylindrical injection molded plas-
tic outer shell 110 which has the turbine blades 64
molded integrally therewith. The upper end of shell
110 is open, while the lower end of the shell is
closed by an axially recessed annular closure por-
tion 112 which defines at the lower end of shell 110
a downwardly extending annular skirt 114. An inner
peripheral section of closure portion 112 is turned
downwardly to define an annular skirt 116. In the
position of the rotor body 62 illustrated in Fig. 1,
the lower end of skirt 116 engages the inner race
of the lower bearing 74.

A circumferentially spaced array of small fuel
discharge openings 120 are formed axially through
the closure portion 112, adjacent the interior sur-
face 122 of shell 110, and intercommunicate the
shell interior with an annular channel 124 defined
by the shell skirt 114. As may best be seen in Fig.
2, a pair of slightly larger vent openings 126 are
formed through the lower closure portion 112 and
are positioned radially inwardly of the small open-
ings 120. Vent openings 126 function to vent the
interior of shell 110, thereby creating a siphon-
breaking action therein to prevent fusl from being
siphoned out the openings 120 after engine shut-
down. Extending upwardly from the closure portion
112 within the shell 110 are two diametrically op-
posed pairs of guide members 130 eﬁ having a
generally L-shaped cross-section.

The rotor body 62 also includes a metal inner
member 132 which extends into and through the
interior of shell 110. Member 132 has cylindrical
upper and lower end portions which respectively
define the upper and lower support bosses 66, 72
of the turbine rotor assembly 80. Support boss 66
extends upwardly from an annular flange 134, and
is cylindrically enlarged at its juncture with such
flange to form an annular shoulder 136. Flange 134
is press-fitted into the open upper end of shell 110,
and has thereon a downwardly extending, rectan-
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gularly cross-sectioned portion 138 which bears at
it lower end against the upper surface of the shell
closure portion 112. The support boss 72 extends
downwardly from the lower end of portion 138.

Radially opposite lower end portions of ele-
ment 138 are received between the opposite pairs
of guide members 130 as best illustrated in Fig. 2,
the vent openings 126 being positioned on op-
posite sides of such rectangular portion 138. As
can be seen in Figs. 1 and 2, the major lateral
dimension of inner member portion 138 is slightly
smaller than the diameter of flange 134 so that
small, axially extending gaps 140 are defined be-
tween the narrow side surfaces 142 of portion 138
and the interior shell surface 122.

As best illustrated in Fig. 1, an upper end
portion of the spray ring 84 is press-fitted into an
annular notch formed around a lower end portion of
the shell skirt 114. Additionally, a metal ring 144
has a lower end portion thereof press-fitted onto an
upper end portion of the shell. Ring 144 has an
internal diameter just slightly larger than the exter-
nal diameter of annular support member portion 70
and projects upwardly beyond the lower end of
portion 70, outwardly circumscribing portion 70 and
defining therewith an annular gap 71 which has a
very smalll width (on the order of one millimeter).

The internal passageway system, formed within
the rotor body 62 and defining therein centrifugal
pump means, will now be described. A circular
axial bore 160 extends centrally through the inner
rotor body member 132 from the upper end of
support boss 66 to the lower end of support boss
72. A lower end portion 162 of a fuel supply tube
164 having a ceniral flow passage 164 extends
downwardly into bore 160, defining therein a verti-
cally extending annular passage 166. An upper end
portion 168 of tube 164 is cylindrically enlarged
and is received in a vertically extending opening
170 formed in the upper support member 40. This
upper end portion 168 is sealed within the opening
170 by means of a pair of. axially spaced O-rings
172, 174. Formed at the base of the enlarged tube
portion 168 is an annular flange 176 which engages
the upper end of a larger diameter circular opening
178 extending upwardly into the support member
40. The upper end of the internal tube passage 164
is closed by a threaded closure member 180
screwed into the top of the enlarged fuel tube
portion 168,

A lower end portion of the central bare 180 is
blocked by a cylindrical closure member 182 which
has a conically-shaped upper end portion 184 and
is press-fitted upwardly into the lower end of bore
160. The conical upper end portion 184 is received
in a compiementarily formed conical recess in the
lower end of tube portion 182. Extending inwardly
through the upper end of conical portion 184 is an
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axially canted passage 186 which faces the tube
passage 164 and, at its lower end, turns radially
- outwardly through the side surface of the closure
member 182. At its lower end, passage 186 com-
municates with a horizontally extending passage
188 formed in the inner rotor body member rectan-
gular portion 138, the passage 188 being closed at
its outer end by a plug member 190.

The horizontal passage 188 communicates with
a vertical passage 192 which extends downwardly
through the upper flange 134 and is closed at its
upper end by a cylindrical plug member 194 hav-
ing an upper end portion press-fitted into the pas-
sage 192, and a iower end portion 198 which is of
a lesser diameter than that of the passage 192.
The diameter of a lower end portion 200 of the
vertical passage 192 is reduced to form an annular
shoulder upon which a ball 202 rests. Ball 202
forms within passage 192 a check valve which
precludes the downward passage of fuel through
passage 192, the lower end of closure member
portion 198 serving fo limit the upward travel of the
ball.

Finally, just below the flange 134 within the
rectangular rotor body portion 138 there is formed
a horizontal passage 204 which exiends from the
vertical passage 192 outwardly through the right
(as viewed in Fig. 1) laterally facing narrow surface
142 of the rotor body portion 138. Cemented into
the outer end of this passage 204 is a small fuel di-
scharge orifice member 206. N

The previously mentioned fuel 92 is contained
within a reservoir housing 220 positioned adjacent
the air induction pipe 12. The upper level "N" of
the fuel is float-maintained (in a conventional matter
not herein discussed) at a height somewhat below
that of the orifice 206. Extending downwardiy
through the housing 220 intc the fuel 92, and
sealed by means of an O-ring 222, is a fuel inlet
tube 224. At iis upper end the inlet tube 224
communicates with a horizontal fuel passage 226
which extends laterally out-wardly from the verti-
cally extending fuel supply tube passage 164
through the upper support member 40, the support
arm 44, and into a generaily block-shaped member
228 which generally defines an outward extension
of the support arm 44.

During operation of the carburetor 10, the in-
gested air-driven turbine rotor assembly, via its
internal centrifugal pump means, draws fuel 92
upwardly through the inlet pipe 24, and into the
supply tube passage 164 via the horizontal pas-
sage 226. Fuel entering the supply tube passage
164 is drawn downwardly therethrough, into the
axially canied passage 186 and then centrifugally
forced outwardly through the horizontal passage
188. The fuel is then forced upwardly through the
vertical passage portion 200 (thereby lifting the bail
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202 off its seat), travels upwardly through the pas-
sage 192, goes around the reduced diameter plug
member portion 198 and is laterally discharged
{from the orifice 206 via a short horizontal passage
204. :

Fuel discharged from the orifice 206 flows
downwardly along the annular interior shell surface
122 and is forced downwardly through the small
fuel discharge openings 120 into the annular di-
scharge passage 92 via the annular skirt channel
124. Fuel entering the annular discharge passage
92 is forced outwardly across the sharply squared
lower end 96 of the spray ring 94 to thereby form
the fine fuel mist 98 which is mixed with the
ingested air flow stream 90.

In addition to the unique siructure of the car-
buretor 10 just described, the present invention
aiso provides the carburetor with several other nov-
el structural improvements which increase its op-
erating efficiency and effectiveness.

For example, in developing the carburetor 10, it
was found that the dimensional precision of the di-
scharge opening in the orifice member 206, and
the orifice member 230 positioned in the discharge
end of fuel injection tube 102, was of vital impor-
tance in maintaining the desired fuel delivery preci-
sion of the carburetor. To further enhance this
precision, the orifice members 2086, 230 in carbure-

tor 10 are formed from a synthetic jewel material, -

preferably a synthetic ruby material.

Additionally, substantially improved sealing
mechanisms have been provided to even further
impede undesirable outward fuel leakage from the
turbine rotor assembly 60 across the junctures of
its various components and supporting means.

An example of this improved sealing effective-
ness is the use of the upper ring 144 (Fig. 1) to
impede outward fuel leakage from the bearing 68
via upward fuel fravel through the vertical annuiar
passage 166. In developing the carburetor 10 it
was found that under certain engine operating con-
ditions a slight vacuum was created in the air
passage 80 adjacent the lower end portion 70 of
upper support member 40 which tended to draw
fuel outwardly through the upper bearing 68. It was
also found that the very small annular gap 71
formed between ring 144 and the support member
portion 70 markedly inhibited such undesirable fuel
outflow. While the exact mechanism of such fuel
outflow inhibition is not known, it is theorized that
the annular gap 71 creates a restrictive passage-
way interposed between air passage 80 and bear-
ing 68, and further creates a small area of turbu-
lence adjacent the upper end of ring 144, o im-
pede such fuel outflow.

o
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To further impede outward fuel leakage from
the bearing 68 via upward fuel fravel through the
vertical annular passage 166, a lower end portion
232 of the fuel supply tube portion 162 is radially
enlarged (to a diameter just slightly smaller than
that of the central bore 160) to inhibit upward fuel
flow in the bore 160 from adjacent the juncture of
the fuel tube and the upper end portion 184 of the
lower closure member 182. Upward fuel leakage
from the circular bore 160 is even further inhibited
by the use of an annular teflon seal element 234
which is press-fitted into the upper end of bore 160
and slidably receives the fuel supply tube, thereby
forming a wiping seal thereon.

The carburetor 10 is aiso uniquely provided
with means for substantially diminishing undesira-
ble fuel discharge therefrom during periods of rotor
spin-down. Such spin-down periods may occur dur-
ing normal. deceleration of the engine (with the
butterfly damper 14 closed) or upon engine shut-
down.

Referring now to Figs. 1 and 4, this very desir-
able feature is incorporated in the present invention
by of small annular fuel reservoir chamber 240
defined in the carburetor body 18 by an annular
external groove 242 formed in the radially outer
surface of the inner body section 22 adjacent its
lower end. The reservoir chamber 240 commu-
nicates with the interior of the carburetor body via a
circumferentially spaced series of small capiliary
openings 244 which extend radially inwardly
through a circumferential groove 246 formed in the
inner surface of the inner section 22 and positioned
axially adjacent a lower end portion of the reservoir
chamber 240. As can be seen in Fig. 1, the cham-
ber 240, the capillary openings 244, and the inter-
nal surface groove 246 all circumscribe the atom-
ization or spray ring 94, with the openings 244
extending just slightly below the lower end 96 of
the ring 94.

During spin~down periods of the rotor, at ieast
a small quantity of fuel is flowing outwardly from
the annular discharge passage 92 due to the con-
tinuing centrifugal pumping action of the stiil-spin-
ning rotor. In the present invention, this exiting fuel
impinges upon the radially inwardly facing surface
of the interior groove 246 and is flowed radially
outwardly into the reservoir chamber 240 via the
capillary operiings 244. Thus, instead of being un-
desirably discharged from the carburetor 10, such
exiting fuel is captured and stored within the reser-
voir chamber 240 during turbine spin-down.

Fuel captured in the reservoir chamber 240 is
retained therein until the carburetor 10 experiences
a period of rotor spin-up (for example, when the
engine is accelerated again, or is initially started).
During an initial period of such rotor spin-up, while
the rotor's centrifugal fuel-pumping action is being
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built up again, the retained fuel within the reservoir
240 is automatically utilized as an initial fuel supply

" o the engine. Specifically, when the rotor begins

its spin-up, the retained fuel automatically exits the
reservoir chamber 240 via the capillary openings
244 to thereby provide a substantially instanta-
neous fuel supply to the engine during the initial
period of rotor spin-up.

Hlustrated in simplified form in Fig. 7 is an
alternate embodiment 10, of the carburetor 10 in
which means are provided for selectively altering
its constant fuel-air ratio. With the important excep-
tions subseguently noted, the structure of the car-
buretor 10, is similar to that of the previously
described carburetor 10, the reference numerals of
similar parts in carburetor 10, being given the
subscript "a".

While the present invention provides several
versions of these fuel-air ratio altering means, a
central theme thereof is that for a given volume of
ingested air 90, downwardly traversing the turbine
blades 64,, the velocity of such traversing air is
selectively increased. This velocity increase of the
same air quantity increases the rotational speed of
the turbine rotor 60, to thereby increase the vol-
ume of fuel provided for mixture with the air. This
increased fuel quantity delivered to the fixed quan-
tity of air 90, causes the fuel-air mixture to be fuel-
enriched. (Conversely, a decrease in the blade
traversal velocity of a given quantity of ingested air
90, will siow the rotational velocity of the turbine
rotor, thereby creating a leaner fuel-air mixture).

To effect this selective air velocity alteration in
the present invention, severai methods are pro-
vided for selectively varying the width of the gaps
86, positioned between the radially outer blade
ends 84, and the conically tapered inner surface
82, of the inner carburetor body section 22,. It can
be seen that these gaps 86, define "bypass” por-
tion of the air flow passage 80, around the turbine
blades 64,. The bypass portions reduce the
"effective”™ cross-sectional area of the air flow pas-
sage 80, ("effective cross-sectional area"”, as used
herein, meaning that portion of the total available
flow area through which air flow actually impacts
the turbine blades). It can thus be seen that by
varying the widths of the gaps 86,, the effective
cross-sectional area of the flow passage 80,, and
thus the rotational velocity of the turbine rotor, may
also be selectively varied.

According to the present invention, the width of
gaps 86, may be selectively narrowed or widened
by replacing the inner body section 22, with an
alternate inner section (not shown) which has a
thicker or thinner conically tapered wall portion, a
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thicker wall portion narrowing the gaps 86, and
increasing the rotor's rotational speed, and a thin-
ner wall portion widening the gaps 86, o thereby
decrease its rotational speed.

In the alternate carburetor embodiment 10, de-
picted in Fig. 7 (in which the reference numerals of
components similar to those in Fig. 1 have been
given the subscript "a", the fuel-air ratio altering
aspect of the present invention is carried out by
selectively moving the inner body section 22, in an
axial direction relative to the balance of the car-
buretor. To permit this axial movement of the body
section 22; relative to the rest of the carburstor, the
body 18, is configured slightly differently than its
counterpart body 18 in Fig. 1. Specifically, the
body sections 20 ,, 22; are made shorter than their
counterparts 20, 22 in Fig. 1, and the shoulder 36,
is lowered accordingly. This alteration permits the
inner body section 22, to be moved upwardly and
downwardly through an axial play distance "P"
between the upper ledge 38, and the lower ledge
28,.

Moreover, in the carburetor 10,, the inner body
section 22, is threaded into the lower body section
20, by means of interengaged threaded portions
thereon positioned directly above the reservoir
chamber 240, and indicated by the reference num-
beral 250. To axially adjust the inner body section
22, the upper body section 24, is simply removed
and the inner body section 22 ; manually rotated
relative to the lower body section 20,. To facilitate
this manuai rotation, an upper end portion of sec-
tion 20, extends upwardly beyond the upper end of
section 20, , (when the inner body section 22, is
bottomed out against lower ledge 28, as indicated
in Fig. 7), thereby making the inner section easier
to grasp from above o rotate it.

it can be seen in Fig. 7 that by rotating the
inner section 22 , to cause its upward movement
wouid draw the interior surface 82, closer to the
blade ends 84, thereby narrowing the gaps 86,
and creating a slightly richer fuel-air ratio, while
moving the inner section downwardly would widen
the gaps 86, thereby creating a leaner fuel-air
ratio. It should be noted that to assure that at least
a portion of the sloping interior surface 82, is
always positioned axially beneath the turbine blade
64, , the blades are moved slightly upwardly along
the rotor body 62, relative to the axial blade posi-
tioning depicted in Fig. 1.

Hlustrated in Figs. 8 and 9 is another embodi-
ment 18, of the carburetor body 18 which also
permits axial movement of the inner carburetor
body section to thereby selectively alter the con-
stant fuel-air ratio of the carburetor. In Figs. 8 and
9 the reference numerals of components similar to
those illustrated in Fig. 7 have been given the
subscript "b". In the modified body 18, the thread-
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ed portion 250 which, in carburetor 10,, intersec-
ures the lower and inner body sections is elimi-
nated, thereby permitting the inner body section
22, to rotate relative o the balance of the carbure-
tor body. As will be seen, such relative rotation of
intersection 22, causes it to move axially of the
body to thereby selectively adjust width of the
blade gaps 86 .

To facilitate manual rotational adjustment of the
inner body section 22, an elongated adjusting tab
is secured at its lower end to the upper end of the
lower carburetor body section 20y, . A small pin 262
is secured to inner body section 22, and projects
radially outwardly therefrom adjacent its upper end.
Pin 262 rests upon the upwardly facing surface 264
of an axially ramped notch 266 formed in the upper
end of lower body section 20,. The pin extends
radially through an elongated retaining notch 268
formed in the upper body section 24, and extend-
ing upwardly from its lower end. The upper body
section 24y, is also provided with a holding tab 270
which is secured to and projects upwardly from its
upper end around a circumferential portion thereof,
the tab 270 being wider than the adjusting tab 260.

To adjust the axial position of inner body sec-
tion 22;,, an upper end portion of the adjusting tab
260 (which, as illustrated in Fig. 8, projects upwar-
dly beyond the holding tab 270) is simply grasped
and pushed in a selected circumferential direction,
as indicated by the directional arrows in Figs. 8
and 9, to rotate the lower body section 20, in a
selected direction. Depending on its direction, the
rotation of the ramped surface 264 causes upward
or downward motion of the pin 262 within slot 268
{which is rotationally locked by virtue of the con-
nection of fuel inlet tube 224, to the fuel reservoir
housing), and thus the upward or downward move-
ment of inner body section 22,,. Inner body section
22, may be locked in a desired axial position
thereof by means of a set screw 272 which is used
to secure the adjusting tab 260 in a desired posi-
tion along the holding tab 270.

the use of the adjusting tab 260 to selectively
vary the axial position of inner body section 22,
conveniently provides a method of manually alter-
ing the carburetor's constant fuel-air ratio while the
engine is running, the upper end of the adjusting
tab being readily accessible simply by removing
the engine's air filter.

However, if desired, automatic movement of
the adjusting tab 260 could be achieved by, for
example, an automatic control system 280 (Fig.
10) which senses variations in selected engine op-
erating parameters and responsively moves the
adjusting tab 260, as just described, via a suitable

x
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actuating rod 282. When this automatic adjustment
method is employed, the fuel injection tube 102
(and its associated fuel injection system) may be
eliminated.

It can be seen from the foregoing that the
present invention uniquely provides a rotor-type
carburetor whose constant fuel-air ratio may be
quickly and easily altered to thereby advantageous-
ly provide the carburetor with the ability to be "fine
tuned" to a particular engine in which it is installed,
or to be installed in a variety of engines having
different fuel-air ratio requirements. Further, the
carburetor is provided with a unigue mechanism
which automatically reduces undesirable fuel flow
to the engine during rotor spin-down periods, while
at the same time providing for more rapid fuel
delivery to the engine during rotor spin-up periods.
Moreover, the carburetor apparatus described
above has incorporated therein a variety of very
desirable structural improvements which enhance
its internal sealing capabilities and the precision of
its fuel delivery.

The foregoing detailed description is to be
clearly understood as given by way of illustration
and example only, the spirit and scope of this
invention being limited solely by the appended
claims.

Claims

1. In a rotor-type carburetor adapted to provide
to an internal combustion engine an air-fuel mixture
having an essentially constant fuel-air ratio at all
engine speeds, said carburetor having an annuiar
body which has an axis and whose inner surface
defines an air flow passage, said carburstor further
having a bladed turbine rotor disposed in said air
flow passage for rotation about said axis, apparatus
for selectively altering said fuel-air ratio, said ap-
paratus comprising means for selectively altering
the effective cross-sectional area of said air flow
passage extending axially along the bladed portion
of said turbine rotor.

2. The apparatus of Claim 1 wherein said body
includes a first member defining a portion of the
inner surface of said air flow passage adjacent said
blades, and whersin said area-altering means in-
clude means for selectively axially moving said
member relative to said turbine rotor.

3. The apparatus of Claim 2 wherein said first
member is rotatable relative to the balance of said
body, and wherein said means for selectively ax-
ially moving said member function in response to
relative rotation between said first member and the
balance of said body.

4. The apparatus of Claim 3 wherein said
means for selectively axially moving said first
member include thread means securing said mem-
ber to the balance of said body.

5 5. The apparatus of Claim 3 whersin said
means for selectively axially moving said first
member include a radially projecting pin secured
thereto, and an axially ramped surface formed in
the balance of said body and operatively engaging

170 said pin.

6. The apparatus of Claim 5 wherein:

said balance of said body includes second and
third members circumscribing said first member
and being rotatable about said axis relative to one

15 another;

said ramped surface is formed in said second
member;

said second member has an adjusting member
secured thereto, and being configured and posi-

20 tlioned to facilitate manual movement thereof to
cause rotation of said second member about said
. axis;

said third member is adapted to be secured
against rotation about said axis, and has a holding

25 member secured thereto and positioned adjacent
said_adjusting member;

) said third member has a pair of facing
surfaces positioned to prevent appreciable circum-
ferential movement of said pin; and

30 wherein said apparatus further comprises
means for selectively preventing relative movement
between said adjusting member and said holding
member. .

7. The apparatus of Claim 1 wherein said car-

35 Dburetor has a first member insertable therein to
define a portion of said inner surface of said body
adjacent the blades of said turbine rotor, and

—wherein said area-altering means include an al-
ternate member insertable into said carburetor in

40  place of said first member, said aliernate member
being configured differently than said first member.

8. The apparatus of Claim 1 wherein said body
includes a first member defining a portion of the
inner surface of said air flow passage adjacent said

45  blades, said first member being axially movable
relative to the balance of said body, and wherein
said area-altering means include means for auto-
matically axially moving said first member relative
to the balance of said body in response fo variation

50 in at least one engine operating parameter.

. 9. A method of selectively altering the fuel-air
ratio of a rotor-type carburetor used in an internal
combustion engine and having a bladed turbine
rotor circumscribed by a body defining an air flow

55  passage for receiving ingested air and flowing the
received air across the turbine rotor to cause rota-
tion thereof, said air flow passage having a bypass
portion positioned outwardly of the blades of the
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turbine rotor, said method comprising the step of
selectively varying the velocity of a given air flow
volume flowing across said turbine rotor section.

10. The method of Claim 9 wherein said step is
performed by selectively varying the width of said
bypass portion of said air flow passage.

11. The method of Claim 10 further comprising
the step of providing said body with an annular
portion which -is axially movable relative o the
balance of said body, and which defines with the
turbine biades said bypass portion of said air flow
passage, and wherein said width-varying step is
performed by axially moving said annular body
portion relative to said turbine rotor.

12. The method of Claim 11 further comprising
the step of automatically causing the performance
of said axially moving step in response to variation
in at least one engine operating parameter.

13. The method of Claim 10 further comprising
the step of providing said body with an annular,
first replaceable portion which is axially movabile
relative to the balance of said body, and which

- defines with the iurbine blades said bypass portion

of said air flow passage, and wherein said width-
varying step is performed by replacing said first
replaceable portion with another annular portion
having a different configuration.

14. Constant fuel-air ratio rotor-type carburetor
apparatus comprising:

(a) a plurality of generally annular sections
slidably and telescopingly interengaged, and for-
ming a hollow, generally annular body circumscrib-
ing an axis and defining an axially extending air
flow passage, one of said sections defining an
axially extending, conically sloping inner surface of
said passage;

{b) support means carried by said body;

{c) a bladed turbine rotor carried by said
support means for rotation within said air flow pas-
sage in response to air flow therethrough; and

(d) passageway means formed in said tur-
bine rotor for defining a centrifugal pump for draw-
ing fuel from a source thereof and discharging a
fine fuel mist in response to rotation of said turbine
rotor.

15. The apparatus of Claim 14 wherein said
conically sloped inner surface is positioned circum-
ferentially adjacent the blades of said turbine rotor.

16. The apparatus of Claim 14 wherein said
centrifugal pump includes a fuel discharge orifice
member formed from a synthetic jewel material.

17. The apparatus of Claim 16 wherein said
orifice member is formed from a synthetic ruby
material.

18. The apparatus of Claim 14 further compris-
ing fuel injection means for selectively varying said
fuel-air ratio, said fuel injection means including a
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10

fuel injection tube extending into said body, said
tube having at its discharge end a discharge orifice
formed from a synthetic jewel material.

19. The apparaius of Claim 18 wherein said di-
scharge orifice is formed from a synthetic ruby
material. ‘

20. The apparatus of Claim 14 whersin said
plurality of generally annular sections include:

(1) a lower section having an upper end
poriion,

{2) an inner section having a lower end por-
tion slidably received within and supported by said
lower section, and having an upper end portion
defining and annular slot with said upper end por-
tion of said lower section, said inner section defin-
ing said conically sloped inner surface of said air
flow passage, and

(3) an upper section having a lower end
portion slidably received in said annular slot.

21. The apparatus of Claim 14 wherein:

said support means include an upper support
member having bearing means therein which
rotatably carry an upper end poriion of said turbine
rotor;
said carburetor apparatus has an internal
passage extending downwardly into said turbine
rotor, said bearing means being interposed be-
tween said internal passage and the interior of said
air flow passage; and

said carburetor apparatus further comprises
means associated with said rotor for impeding fuel
outflow through said bearing means from said inter-
nal passage extending downwardly into said turbine
rotor.

22. The apparatus of Claim 21 wherein said
upper support member has a generally annular,
downwardly extending end portion circumscribing
said bearing means, and wherein said means for
impeding. fuel outflow include means for defining a
restrictive passage circumscribing said downwardiy
extending end portion of said upper support mem-
ber.

23. The apparatus of Claim 22 wherein said
means for defining a restrictive passage comprise
a ring member having a lower end portion carried
by said turbine rotor, and an upper end portion
circumscribing said downwardly extending end por-
tion of said upper support member.

24. The apparatus of Claim 14 wherein said
rotor has an upper end, and wherein said apparatus
further comprises a central fuel supply tube ex-
tending axially downwardly through said upper ro-
for end, means defining an annular passage cir-
cumscribing said fuel supply tube within said rotor,
and means for impeding fuel flow upwardly through
said annular passage.

)
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25. The apparatus of Claim 24 wherein said
flow-impeding means include an annular teflon ele-
ment press-fitted into said annular passage and
slidably engaging said fuel supply tube.

26. The apparatus of Claim 25 wherein said
teflon element is positioned adjacent said upper
rotor end. ‘

27. The apparatus of Claim 24 wherein said
flow-impeding means include a lower end pottion
of said fuel supply tube, said lower end portion
being radially enlarged relative to the balance of
said fuel supply tube within said annular passage.

28. The apparatus of Claim 14 wherein said
turbine rotor has a generally cylindrical, holiow
body section having an axially exiending interior
side surface adapted to receive and axially transfer
a flow of fuel drawn into said hollow rotor body
section during operation of said carburstor appara-
tus, said turbine rotor further having a lower end
member closing a lower end portion of said hollow
rotor body section, said lower end member having
a mutually spaced circumferential array of small
fuel discharge openings formed therethrough and
positioned adjacent said interior side surface, said
array being coaxial with said hollow body section,
said lower end member further having a plurality of
vent openings formed therethrough radially inward-
ly of said fuel discharge openings o vent the
interior of said hollow rotor body section, thereby
providing a siphon-breaking action therein.

29. A rotor-type carburetor insertable into the
air induction pipe of an internal combustion engine
upstream of a butterfly valve operatively disposed
in the pipe, said carburetor comprising:

(a) a body having an air flow passage ex-
tending therethrough;

(b) turbine rotor means, carried by said body
for rotation within said air flow passage about an
axis in response to air flow therethrough;

(c) centrifugal pump means formed within
said turbine rotor and responsive to rotation thereof
for receiving fuel from a source thereof and di-
scharging the received fuel from said turbine rotor
for mixture with air traversing said air flow passage;
and

(d) means for capturing and storing fuel di-
scharged from said turbine rotor during periods of
turbine rotor spin-down, and for releasing the cap-
tured and stored fuel inio the air induction pipe
" during periods of turbine rotor spin-up.

30. The carburetor of Claim 29 wherein said
turbine rotor has a spray ring for converting fuel di-
scharged from said rotor into a fine mist, and
wherein said fuel capturing and storing means cir-
cumscribe said spray ring.

31. The carburetor of Claim 30 whersin said
fuel capturing and storing means include an an-
nular reservoir chamber formed in said body, and a

10

15

20

25

30

35

45

50

55

1

circumferentially spaced array of small capillary
openings formed through the surface of said air
flow passage and extending radially outwardly
therefrom into said annular reservoir chamber.

32. The carburetor of Claim 31 wherein said
spray ring has an annular lower end surface, and
wherein said array of small capillary openings is
axially adjacent said lower end surface.

33. The carburetor of Claim 32 wherein each of
said capillary openings extends slightly axially be-
low said lower end surface of said spray ring.

34. In a rotor-type carburetor having a turbine
rotor rotatably carried within an ingested air flow
passage and adapted, during rotation thereof, to
draw fuel from a source thereof, convert the re-
ceived fuel to a fine mist, and discharge the mist
for mixture with ingested air exiting said air flow
passage, a method of preventing unwanted fuel di-
scharge from said carburetor during periods of
turbine rotor spin-down, and of hastening initial fuel
delivery from said carburetor during the onset of
turbine rotor spin-up, said method comprising the
steps of: :

(a) capturing within said carburetor fuel ex-
iting said turbine rotor during turbine rotor spin-
down; and

(b) releasing the captured fuel from the car-
buretor during turbine rotor spin-up.

35. The apparatus of Claim 14 further compris-
ing laterally disposed orifice means positioned in
said passageway means for metering fuel flow
therethrough, and wherein said passageway means
have a portion which extends vertically during op-
eration of said apparatus and communicates with
the upstream side of said orifice means, said ap-
paratus further comprising check valve means for
preventing downward fue! flow through said verti-
cally extending portion of said passageway means.

36. The apparatus of Claim 35 wherein said
check valve means include a ball movably received
in said vertically extending passageway means por-
tion, and a pin member extending downwardly
through said vertically extending passageway
means portion and positioned to limit the upward
movement of said ball.
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