0 01/36804 A1

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
25 May 2001 (25.05.2001)

PCT

A0 A T

(10) International Publication Number

WO 01/36804 Al

(51) International Patent Classification’: F02M 19/10

(21) International Application Number: PCT/US00/31219

(22) International Filing Date:
15 November 2000 (15.11.2000)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/165,650
09/711,080

15 November 1999 (15.11.1999)
14 November 2000 (14.11.2000)

Us
Us

(71) Applicant (for all designated States except US): HOL-
LEY PERFORMANCE PRODUCTS, INC. {US/US};
1801 Russellville Road, Bowling Green, KY 42102-7360
(US).

(72) Inventor; and
(75) Inventor/Applicant (for US only): CALVIN, Michael, E.
[US/US]; 117 Traylin Court, Alvaton, KY 42122 (US).

(74) Agents: CAMPBELL, Christopher, C. et al.; Hunton &
Williams, 1900 K Street, N.W., Washington, DC 20006
Uus).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ,
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR,
HU, ID,IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO, NZ,PL, PT,RO,RU, SD, SE, SG, SI, SK, SL, TJ, TM,
- TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:
With international search report.

[Continued on next page]

(54) Title: DUAL BARREL CARBURETOR FOR MOTORCYCLES

404

FUEL

e a0 2 4éo\41'4
406 412 412

TANK
202
240

§

20

(57) Abstract: The invention is directed to a dual barrel carburetor (10) for a motorcycle. The preferred carburetor (10) includes a
novel combination of a fuel bow! assembly (20), a metering assembly (30), a main body assembly (40), and an air plenum assembly
(50). The dual barrel carburetor (10) includes annular discharge booster venturis (404) associated with a main fuel delivery circuit
(320). Anidle circuit (314) opens downstream of the throttle plates (440). A transfer circuit discharge port (454) is positioned across
the throttle plates (440). The combination of the idle (314), transfer (450), and main fuel (320) circuits ensures the smooth delivery
of fuel throughout all operating conditions of the motorcycle engine.
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DUAL BARREL CARBURETOR
FOR MOTORCYCLES

FIELD OF THE INVENTION

This invention relates generally to the field of carburetors for internal
combustion engines. More specifically, this invention relates to a dual barrel side

draft carburetor for motorcycles.

BACKGROUND OF THE INVENTION

Motorcycles engines, like most internal combustion engines, require a proper
mixture of fuel and air to be fed into the combustion chamber of the cylinders. A
common device for regulating the air/fuel mixture and delivering it to the combustion
chamber is a carburetor. The carburetor controls engine fuel and air input and
therefore greatly influences power output. The carburetor mixes fuel and air in the
correct proportions for engine operation and atomizes and vaporizes the fuel/air
mixture to facilitate combustion. While fuel injection has replaced carburetors in
many of today’s vehicles, carburetors continue to be used in high performance
vehicles (i.e., race cars) and in motorcycles, particularly where space, cost, or
performance preferences dictate.

Carburetors often have the same basic structure: a fuel inlet and reservoir (the
fuel bowl assembly), which takes in and holds fuel for metering in the proper
proportions; a main body, including a throttle valve and air passage, which admits air
in one end and discharges the fuel/air mixture from the other; and one or more fluid

circuits connecting the fuel bowl assembly to the main body. The actual design and
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orientation of the structures varies widely depending on the size, configuration, and
performance needs of the engine.

Motorcycles may employ a side draft carburetor. Various examples of side
draft carburetors for use in motorcycles are shown in U.S. Patent No. 5,480,592,
issued to Morrow; U.S. Patent No. 5,128,071, issued to Smith et al.; and U.S. Patent
No. 4,913,855, issued to Panzica, all of which are incorporated herein by reference.

But motorcycle engines may include one or more cylinders. Carburetors on
motorcycles, including the carburetors disclosed in the aforementioned U.S. Patents,
have conventionally been of the single barrel type. These single barrel carburetors
must be designed to supply the appropriate amount of air and fuel to each cylinder of
the motorcycle. This is often a difficult task. The manifolds for the different
cylinders are usually of different lengths. A single barrel carburetor must be
configured taking into account the compromise between feeding cylinders operating
under different air/fuel delivery conditions. One solution proposed by U.S. Patent
4,204,585 to Tsuboi et al., incorporated herein by reference, proposes using a
carburetor for each cylinder of the motorcycle in the case of a multi-cylinder engine.
But this increases the complexity of the bike, as well as requires accommodation in
the engine envelope, which may already be cramped. In sum, carburetors for high
performance motorcycles present specific design considerations not yet adequately
met by prior art designs.

These and other drawbacks of prior art carburetors for motorcycles are

overcome by the dual barrel carburetor of the preferred embodiments.
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SUMMARY OF THE INVENTION

It is an object of the preferred embodiments to provide a duel barrel side draft
carburetor for use in two cylinder motorcycle engines.

It is further an object of the preferred embodiments to provide a number of
external adjustments and interchangeable parts to allow detailed calibration and
customization of a carburetor for a particular user’s performance needs. These
adjustments and interchangeable parts allow the two cylinders to be tuned
independently in a factory calibration.

It is further an object of the preferred embodiments to provide a plenum
manifold with a plurality of carburetor/cylinder passages connected by auxiliary
passages.

It is further an object of the preferred embodiments to provide an annular
discharge booster venturi associated with each barrel of the carburetor.

It is further an object of the preferred embodiments to provide an improved
method for manufacturing and calibrating a carburetor through a modular design with
interchangeable parts.

It is further an object of the preferred embodiments to provide an improved
motorcycle carburetor which provides more horsepower than stock carburetors and all
other aftermarket replacement and performance carburetors presently on the market.

It is yet a further object of the preferred embodiments to provide a carburetor
having “tunable” circuits, i.e., idle circuit, transfer circuit and main circuit, for each
barrel of the carburetor implemented by having interchangeable metering restrictions

to allow the fuel delivery rate to be factory calibrated.
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It is still yet a further object of the preferred carburetor to provide an external
fuel bowl sight glass to permit viewing of the float level without disassembling the
carburetor; to provide an externally adjustable float level provided by an externally
adjustable needle and seat assembly; to provide an externally interchangeable fuel
inlet needle and seat assemblies to allow an increase or decrease in the speed of the
fuel bowl fill rate; and to provide adjustable idle mixture screws.

A dual barrel carburetor for two cylinder motorcycle engines is an
improvement over prior art single barrel carburetors inasmuch as the barrels, by virtue
of dedicated fuel metering devices, may be tuned to optimize the performance of the
engine. Likewise, a dual barrel carburetor that allows independent calibration is an
improvement over prior art single barrel carburetors. Still further yet, a dual barrel
carburetor that permits external adjustment of the fuel bowl fill rate, fuel bowl fill
level, and idle fuel mixture is an improvement over the prior art. A plenum manifold
that has separate passages from each barrel of the carburetor to each cylinder, but also
has an opening between the passages to allow one cylinder to “borrow” a portion of its
neighboring air/fuel mixture, is also an improvement over the prior art. Still further
yet, an annular discharge booster venturi providing even fuel distribution is an
improvement over the prior art.

The invention of the preferred embodiments is also directed to a method of
manufacturing and calibrating dual barrel carburetors. The preferred method includes

a modular design and interchangeable parts. This also is an improvement over the

prior art.
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The inventive carburetor may be either original equipment sold with the
motorcycle or an after-market performance add-on to replace an existing carburetor on
a motorcycle. In any event, dynamometer testing has unexpectedly revealed that the
carburetor of the preferred embodiments delivers more horsepower than prior art stock
carburetors, including original equipment and after-market add-ons.

These and other objects of the preferred embodiments are particularly achieved
by a dual barrel carburetor assembly for a motorcycle. The carburetor has a main
body forming a first body passage and a second body passage. Each body passage has
an intake port, a discharge port, and a main venturi or constriction. A first butterfly
throttle valve is disposed within the first body passage between the constriction and
the discharge port. The first butterfly valve can be operated to regulate airflow
through the first body passage. Similarly, a second butterfly throttle valve is disposed
within the second body passage. It is also located between the constriction and the
discharge port and can be operated to regulate airflow through the second body
passage.

A fuel bowl assembly comprising a fuel intake valve and a fuel bowl body is
also included. The fuel bowl body forms a reservoir for fuel. At least one fluid
channel connects the reservoir in the fuel bowl to the first body passage and the
second body passage. Fuel enters the carburetor assembly through the fuel intake
valve and accumulates in the reservoir. Fuel is aspirated as it is combined with air
entering the intake end of the first body passage and air entering the intake end of the

second body passage. Finally, the air/fuel mixture exits the discharge ends of both

body passages.
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A plenum manifold may be attached to the main carburetor body to connect
the main body to the engine cylinders. The manifold preferably has a first manifold
passage and a second manifold passage. The manifold passages have respective
discharge ports to the engine cylinders, as well as a main body associated with
respective barrels in the main carburetor body. The manifold passages and the main
body passages are aligned to form a substantially contiguous air fuel passageway
through the carburetor assembly. The first manifold passage and the second manifold
passage communicate with one another to allow the fuel/air mixture in each to pass
between the mé passages depending upon the operating condition of the bike.

In its most basic form, the invention of a preferred embodiment is directed to a
carburetor assembly for a motorcycle comprising a main body forming a first body
passage having an intake port, a discharge port, and a constriction; a second body
passage having an intake port, a discharge port, and a constriction; a first valve
disposed within said first body passage between the constriction and the discharge
port of the said first body passage, said first valve operable to regulate airflow through
said first body passage; a second valve disposed within said second body passage
between the constriction and the discharge port of said second body passage, said
second valve operable to regulate airflow through said second body passage; a fuel
bowl assembly comprising a fuel intake valve and a fuel bowl body forming a
reservoir; at least one fluid channel connecting said reservoir to said first body
passage and said second body passage; and whereby when fuel enters said carburetor
assembly through said fuel intake valve and accumulates in said reservoir, fuel is

aspirated within said at least one fluid channel, and aspirated fuel is combined with air
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entering the intake end of the first body passage and air entering the intake end of the
second body passage. Finally, thé air fuel mixture exits the discharge end of the first
body passage and the discharge end of the second body passage.
Other objects, features and advantages of the preferred embodiments will
5 become apparent to those skilled in the art when the detailed description of the

preferred embodiments is read in conjunction with the drawings appended here.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

Fig. 1 is a perspective view of an example of the carburetor assembly of
preferred embodiments;
10 Fig. 2 is a front view of the carburetor assembly of Fig. 1;
Fig. 3 is a right side view of the carburetor assembly of Fig. 1;
Fig. 4 is a left side view of the carburetor assembly of Fig. 1;
Fig. 5 is an overhead view of the carburetor assembly of Fig. 1;
Fig. 6 is an exploded view of an example of the fuel bowl assembly of
15 preferred embodiments;
Fig. 7 is a perspective view of the assembled fuel bow] assembly of Fig. 6;
Fig. 8 is a partial sectional side view of the fuel bowl] assembly of Fig. 6;
Fig. 9 is a perspective view of the bottom side of an example of the metering
assembly according to the preferred embodiments;
20 Fig. 10 is an exploded view of the bottom side of the metering assembly of
Fig. 9;
Fig. 11 is a perspective view of the metering assembly of Fig. 9 illustrating the

various fluid channels associated therewith;
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Fig. 12 is a top plan view of the metering assembly of Fig. 11;
Fig. 13 is a perspective of an example of the main body assembly according to
preferred embodiments;
Fig. 14 is a bottom plan view of the main body assembly of Fig. 13 illustrating
5 various fluid channels which communicate with the channels of the metering body
illustrated in Figs. 11 and 12;
Fig. 15 is a rear elevational view of the main body assembly of Fig. 13;
Fig. 16 is a partial cross sectional view taken along lines 16-16 in Fig. 15;
Fig. 17 is a partial cross sectional view taken along lines 17-17 in Fig. 15;
10 Fig. 18 is a partial cross sectional view taken along lines 18-18 in Fig. 15;
Fig. 19 is a perspective view of an example of the plenum manifold assembly
according to the preferred embodiments;
Fig. 20 is a front elevational view of the plenum manifold assembly of Fig. 19;
Fig. 21 is a cross sectional view of the plenum manifold assembly taken along
15 lines 21-21 in Fig. 20; and
Fig. 22 is a side view of a motorcycle in accordance with an embodiment of

the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The invention presents a new combination of elements, as well as incorporates

20 new configurations for those elements, which in sum compliment one another in such
a way to provide a new, useful and non-obvious improvement over prior art
carburetors for motorcycles. The invention is not limited to the particular structures

disclosed herein. Rather, as a natural consequence of reading this specification, other
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carburetor executions within the purview of the present invention will become readily
apparent to those skilled in the art of carburetor design.

With reference to the drawing figures generally, and particularly to Figs. 1-5,
the dual barrel side draft carburetor assembly 10 for use in two cylinder motorcycle
engines according to the present inventions consists of four main components or
subassemblies. Namely, carburetor 10 includes a fuel bowl assembly 20, a metering
body assembly 30, a main body assembly 40 and a plenum manifold assembly 50.
Fuel bowl assembly 20 stores the fuel prior to delivery to metering body assembly 30.
Metering body assembly 30 includes a series of hydraulic and gaseous communication
passages which control the fuel delivery as a result of the rider-demanded throttle
operating condition. Main body assembly 40 includes, among other components, the
venturi and butterfly valves which are responsive to the rider-controlied hand throttle.
Finally, plenum manifold assembly 50 is the communication passage through which
the air/fuel mixture is delivered to the internal combustion engine. Of course, within
each of these respective subassemblies are individual components, which collectively
contribute to the optimum fuel delivery to the internal combustion engine. These
subassembly components are discussed in detail below. Likewise, other external
linkages and components are associated with certain of the subassemblies. These will
be discussed in detail below as well.

Now, taking each of these subassemblies in turn, with reference to Figs. 6-8 in
conjunction with FIGS. 1-5, the internal subcomponents of the fuel bowl assembly 20
are more particularly illustrated. Fuel bowl assembly 20 is the portion of the

carburetor where fuel delivered from fuel tank 202 is stored prior to delivery to
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metering block assembly 30. Fuel bowl assembly 20 includes a tub body or storage
basin 204 for storing fuel from fuel tank 202. Fuel bowl assembly 20 is located below
metering body assembly 30 and main body assembly 40. The four walls and floor of
fuel bowl body 204 form a reservoir or basin. Metering body assembly 30 provides a
top to bowl body 204 to prevent the spillage of fuel from bowl body 204. Fuel from
fuel tank 202 enters bowl body 204 via a tube 206. A float assembly 208 is rotatably
attached by a float shaft 210 to a pair of float supports 212 formed in bowl body 204.
Float assembly 208 includes a pair of floats 214 operatively attached to float shaft 210
through a float linkage 216. Linkage 216 includes a tab 218 extending upwardly from
the portion thereof opposite float shaft 210. Float assembly 208 is secured to float
supports 212 by a pair of attachment members, e.g., threaded screws and washers 220.

A fuel inlet and seat assembly 230 is mounted to the front of fuel bowl
assembly 20. Fuel inlet and seat assembly 230 cooperates with float assembly 208 to
permit the selective adjustment of the fuel level maintained in bowl basin 204. Fuel
inlet and seat assembly 230 includes a needle and seat valve 232. A through-hole 234
extends entirely through the wall of bowl basin 204. Valve 232 is positioned in
through hole 234. As best seen in FIG. 7, the distal end of valve 232 engages tab 218
formed on float assembly 208.

Referring back to FIG. 6, in order to assure the fluid tight integrity of bowl
body 204, a fuel inlet adjustment nut gasket 235 is provided around the proximal end
of valve 232. A fuel valve seat nut 236, a fuel valve seat screw gasket 238 and a fuel
valve seat lock screw 240 operatively engage the distal end of valve 232. Fuel inlet

and seat assembly 230 operatively engages and controls float assembly 208. Namely,
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upon rotation of fuel valve seat nut 236, the extent to which fuel inlet and seat
assembly 230 protrudes into through-hole 234 is varied. Inasmuch as the distal end of
fuel inlet and seat assembly 230 engages float assembly 208, rotation of fuel inlet and
seat assembly 230 causes float assembly 208 to be adjusted up and down within bowl
basin 204. Consequently, the amount of fuel maintained within bowl basin 204 may
be selectively adjusted by the rider by rotation of fuel valve seat nut 236.

To that end, bowl basin 204 is provided with a sight window plug 250. Sight
window plug 250 is threadably received in an opening 251 in the side wall of bowl
basin 204 opposite to that in which through hole 234 if formed. Sight window plug
250 includes a looking glass through which the fuel F (Fig. 8) in bowl basin 204 may
be seen. The window formed in plug 250 allows the fuel level to be precisely adjusted
to specification without disassembly of the carburetor.

In the event bowl basin 204 requires drainage, such as in the event of
carburetor servicing, a plug 260 is threadably received in the bottom of bowl basin
204. A gasket 262 provides fluid tight integrity to the threaded connection between
bowl basin 204 and plug 260.

A pump diaphragm cover assembly 270 is positioned at the bottom of bowl
basin 204. Assembly 270 serves as an accelerator pump assembly. In other words,
upon quick acceleration or engine revving, assembly 270 delivers a shot of raw fuel to
the carburetor so that the engine does not sputter due to an inadequate fuel supply.
Assembly 270 includes an accelerator pump check valve 272, a diaphragm return
spring 274, a diaphragm 276, a diaphragm cover 278, and screws 280. A diaphragm

linkage 282 is pivotally attached to diaphragm cover 278. One end of linkage 282
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engages to bottom of diaphragm 276. The other end of linkage 282 is operatively
connected to a push rod 62 (FIG. 2) which, in turn, is operatively connected to the
hand throttle. These respective linkages will become more apparent below.

As the rider demands acceleration from the motorcycle or revs the engine
while in neutral, push rod 62 causes pivotal linkage 282 to compress diaphragm 276
in the direction of bowl basin 204. The accelerator pump check valve 272 includes a
needle nose 272a which protrudes into the bottom of bowl basin 204. Under normal
operation, i.e., when the engine is not being revved, needle nose 272a is lowered to a
point where fuel from the bowl basin 204 flows around needle nose 272a and the disk
at the bottom of needle nose 272a. A small pool of fuel is stored above diaphragm
276. A communication passage 275 extends along one of the exterior walls of the
bowl basin 204. Communication passage 275 communicates with the fuel
accumulated in diaphragm 276 and, as discussed in more detail below, communicates
with accelerator pump discharge nozzles 420 (FIG. 2) through a fluid circuit
extending through metering assembly 30. Consequently, upon rapid acceleration or
revving, accelerator pump check valve 272, including its needle nose 272a, is caused
to enter bowl basin 204. As a result, the disk portion of accelerator pump check valve
272 seats against the bottom of bowl basin 204 sealing off the fuel stored above the
diaphragm 276 from the remainder of the fuel in bow! basin 204. The force of push
rod 62 causes pivotal linkage 282 to compress diaphragm 276. This in turn causes the
fuel stored above diaphragm 276 to be pumped through a series of communication

passages including passage 275, and ultimately exit the accelerator pump discharge
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nozzles 420 (FIG. 2). This delivers a squirt of fuel to accelerator pump discharge
nozzles 420 (FIG. 2) positioned adjacent booster venturi 404.

The next component of the carburetor is metering body assembly 30.
Metering body assembly 30 is situated between main body assembly 40 and fuel bowl
assembly 20. Metering body assembly 30 includes a plate-like structure having
several fluid circuits formed therein. Among other things, metering body assembly 30
conducts fuel, regulates the aspiration of the fuel, and controls the distribution of the
fuel in response to the pressure gradients created in the maintain body assembly 40
fluid passages (to be described below).

Enginés, including those in motorcycles, have different fuel requirements
during different phases of operation, e.g., start-up, idle, acceleration, and normal
cruising operation. But on an even more fundamental level, individual cylinders of an
engine have different fuel demands. Fuel must be distributed to different locations in
the main body passages in different air/fuel ratios. For this reason, the invention of
the preferred embodiments provides multiple fuel channels, also referred to as circuits,
in metering body assembly 30. Furthermore, individual cylinders of a motorcycle
engine typically have slightly different operating conditions. For instance, in a typical
“V” shaped two cylinder motorcycle engine, one cylinder is located “updraft” with
respect to the other “downdraft” cylinder. In other words, one cylinder is positioned
ahead of the other. As air flows past and cools the “updraft” cylinder, the heated air
passes over the “downdraft” cylinder. Consequently, in a typical “V” shaped

motorcycle engine, the “updraft” cylinder typically operates at a lower temperature
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than the “downdraft” cylinder. This temperature differential leads to different
operating conditions and different fuel/air demands.

To address these different conditions and demands, the invention of the
preferred embodiments provides each cylinder of the motorcycle with several
dedicated fuel circuits. And each of these circuits are individually “tunable”. In other
words, the fuel delivery to the individual cylinders can be independently adjusted as a
factory calibration to account for different operating conditions. Consequently, the
dual barrel side draft carburetor of the preferred embodiments allows the fuel delivery
rate to be optimized for each of the cylinders under the multiple operating conditions a
bike encounters.

With reference to FIGS. 9-12, in conjunction with FIGS. 1-5, fuel metering
assembly 30 of the preferred embodiments is more particularly illustrated. FIGS. 9-10
illustrate a bottom side 302 of fuel metering assembly 30. Bottom side 302 forms a
lid to bowl basin 204. A first pair of tubes 304, also known as main jet tubes, extend
from bottom side 302 of fuel metering assembly 30. Jets 306 are attached to
respective ends of tubes 304. Jets 306 are submersed in fuel F contained in bowl
basin 204(FIG. 8). Tubes 304 are received (e.g., threadingly received) in a pair of
holes 308 formed through metering assembly 30. A second pair of tubes 310, also
known as idle tubes, extend from bottom side 302 of fuel metering assembly 30. Idle
tubes 310 are received (e.g., threadingly or force-fit) in a pair of holes 312 formed
through metering assembly 30. The ends of tubes 310 are also submersed in fuel F. A

pair of idle mixture screws or needles 314 are positioned on either side of the



10

15

20

WO 01/36804 -15 - PCT/US00/31219

metering assembly 30. Idle mixture screws 314 may be manually adjusted by the rider
to achieve optimum fuel delivery during idling conditions.

Idle tubes 310 are of substantially smaller diameter than tubes 304. That is
because, as described in more detail below, idle tubes 310 serve the idle and off-idle
fuel circuit, whereas main jet tubes 304 serve the main booster venturi feed circuit.
Since idling requires substantially less fuel than either accelerating or cruising, it
stands to reason that the feed tubes 310 for the idle circuit would be smaller than those
for the main booster venturi.

Now, with particular reference to FIGS. 11-12, a top surface 313 of fuel
metering assembly 30 is more particularly seen. A plurality of channels are cast or
machined into top surface 313 of fuel metering assembly 30. Each of these channels
serves a respective cylinder under a particular operating condition. Each barrel to the
carburetor is served by three fluid circuits, namely, an “idle circuit”, a “transfer
circuit” and a “main circuit” (described below). The separate circuits permit tuning
and calibration of the two barrels of the carburetor independently in response to the
specific needs of the two cylinders. The “circuits” are a combination of emulsion
tubes, air bleeds, and channels for properly mixing and directing the air and fuel. The
channels in top surface 313 of fuel metering assembly 30 constitute a portion of the
fluid circuits serving the respective cylinders.

Outer channels 314 on metering assembly 30 form a portion of the “idle
circuit.” The “idle circuit” is the circuit through which fuel flows during idling
conditions of the motorcycle. Idle tubes 310 (FIGS. 9-10) are in fluid communication

with channels 314 by virtue of holes 312 extending through metering assembly 30.
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Fuel is drawn through idle tubes 310 by the vacuum created in the idle circuit. One
end of the “idle circuit” has a discharge port 430 (FIG. 13) which opens downstream
of the carburetor’s throttle plates 440 (FIG. 13). During low engine operating
conditions, the carburetor’s throttle plates 440 are substantially closed. Consequently,
a relatively large vacuum is generated on the downstream side of the throttle plates
440. Discharge port 430 to the idle circuit is influenced by this vacuum. Specifically,
as a result of the vacuum, fuel is sucked from bowl basin 204 into channels 314
(FIGS.11-12), whereupon the fuel enters the fluid passages extending between
channels 314 and the downstream side of the carburetor’s throttle plates 440. This
fuel powers the engine during low operating conditions of the motorcycle, e.g., during
idling. Air bleed passages are formed in main body assembly 40. The air bleed
passages open into channels 314 (FIG. 12) at approximately points 316. The air bleed
passages formed in main body assembly 40 permit selective adjustment of the idle
operating conditions by virtue of interchangeable idle air bleeds 414 (FIG. 2)
associated with the inlet side of main body assembly 40.

When the rider demands further power of the motorcycle, the throttle handle is
further twisted, which further opens throttle plates 440. This further opening of
throttle plates 440 initiates fuel delivery through the “transfer circuit.” The “transfer
circuit” serves as a transition circuit between idling and booster venturi operation.
The “transfer circuit” thus smoothes the power curve as the motorcycle begins to
accelerate. The “transfer circuit” operates as an intermediate fuel delivery circuit as
throttle plate 440 is opened. In other words, beyond a certain throttle opening, the idle

circuit does not contribute enough fuel to the engine for stable operation. However,
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the pressure developed in induction passage 432 (the main passage through main body
assembly 40, FIG. 13) is not sufficient to activate booster venturi 404 (FIG. 2).
Consequently, the transfer circuit activates and continues operating until the préssure
is induction passage 432 is sufficient to initiate fuel delivery through booster venturi
404. The structure and operation of the transfer circuit is described in more detail
below in connection with the description of main body assembly 40.

Now, turning to the “main circuit”, angled channels 320 (FIG. 12) respectively
serve one of the two booster venturis, 404 (FIG. 2). Channels 320 include openings
308 into which main jet tubes 304 are inserted. The terminal end of the booster
venturi feed line from the “main circuit” opens into channels 320 at approximately
point 322. The booster venturi feed line is formed in main body assembly 40,
described below. The “main circuit” also includes air bleeds. The distal end of the air
bleed passage for the “main circuit”, which are also formed in the main body assembly
40, open into channels 320 at approximately point 324. The high speed air bleeds 412
(FIG. 2) are interchangeable for fine-tuning the amount of the air bled off during
“main circuit” operation. Finally, top surface 313 of metering assembly 30 also
includes a choke channel 326 and an accelerator pump channel 328.

Moving next to the description of main body assembly 40, with reference to
FIGS. 13-18, in conjunction with FIGS. 1-5, main body assembly 40 includes a main
body 400 in which the subcomponents of main body assembly 40 are housed.
Namely, as seen for example in FIG. 2 main body 400 includes main venturis 402 and
booster Vénmris 404. These venturis are constrictions in the air flow passages which

create a pressure drop. Consequently, as the air flows across the venturis, the air is
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accelerated, which facilitates the aspiration of fuel droplets into the air prior to
delivery to the engine’s cylinders. Main body 400 has two principal air induction
passages 432, each respectively associated with the one of main venturis 402. Air
induction passages 432 extend in parallel with one another through the main body
assembly 40, but are isolated from one another. That is, the air flowing through main
venturi 402 on the right side in FIG. 2 is substantially isolated from the air flowing
through main venturi 402 illustrated on the left side of FIG. 2. However, a
communication path could be provided between induction passages 432 to allow the
pressure in the respective barrels to equalize.

Each booster venturi 404 is mounted on a post 406 attached to an interior wall
of main body 400. Booster venturis 404 and associated fluid feed paths are
substantially identical, so a description of one will serve to describe both. In addition
to serving as a foothold for booster venturi 404, post 406 has a fuel feed passage
(illustrated in phantom) formed therein. This fuel feed passage leads to an annulus
408 forming booster venturi 404. Annulus 408 has a plurality of outlet ports
therearound. These outlet ports supply fuel to main body 40 during normal cruising
conditions. Consequently, by virtue of having outlet ports formed around annulus 408
of booster venturi 404, an even distribution of fuel is provided around annulus 408
while the main circuit operates. This in turn provides a more controlled aspiration of
fuel into the air supply.

Fuel is supplied to the interior of posts 406 from channels 320 (FIGS. 11-12).
More particularly, with reference to FIG. 14, the bottom of main body assembly 40 is

illustrated. Through-holes 410 are machined through main body 40. The fluid
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channels within posts 406 are in fluid communication with through-holes 410.
Through-holes 410 mate with channels 320 (FIGS. 11-12) at approximately points
322. During normal cruise conditions, ie., when throttle valve 440 is open, air
flowing across booster venturi 404 and more specifically air flowing through annulus
408, creates a pressure drop across annulus 408. This pressure drop creates a suction
effect which tends to draw fuel from channels 320. This fuel is delivered to through-
holes 410 (FIG. 14), into the communication passages formed in the posts 406, and
finally to annulus 408, where the fuel is introduced and aspirated into the air supply
flowing through induction passage 432.

As mentioned previously, a pair of booster venturis 404 and interchangeable
high speed air bleeds 412 (FIG. 2) are also provided. High speed air bleeds 412 may
interchanged to fine-tune the performance of the booster venturis 404. The high speed
air bleeds 412 are in fluid communication with channels 320 (FIGS. 11-12) at
approximately points 324. The high speed air bleed passage “short-circuits” the
suction created by booster venturis 404 to reduce the amount of fuel which would be
delivered to booster venturis 404 if the air bleeds were not provided.

An idle air bleed 414 (FIG.2) is also provided. The idle air bleed 414 is also
interchangeable to fine-tune the performance of the idle circuit. Idle air bleed 414 is
in fluid communication with channels 314 (FIGS. 11-12) at approximately points 316.
The idle air bleed passage also “short circuits” the suction created by idle discharge

port 430 (FIG. 13) to reduce the amount of fuel which would be delivered to idle

discharge port 430.
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A pair of accelerator pump discharge nozzles 420 (FIG. 2) are mounted
between air bleeds 412, 414. Accelerator pump discharge nozzle 420 is in fluid
communication with channel 328 (FIGS. 11-12). Upon demanded acceleration,
accelerator pump assembly 270 (FIG. 6) is actuated by virtue of the rider twisting the
accelerator handle. This in turn pumps fluid into channel 328. The fluid in channel
328 is delivered to accelerator pump discharge nozzle 420 as raw fuel. Although the
raw fuel is not aspirated, the quick wrist-turn associated with acceleration often does
not provide enough time for the fuel to be properly aspirated through either of the
three fluid circuits. Consequently, the raw fuel allows the bike to accelerate (or rev
while in neutral) substantially instantaneously in response to the rider’s demand,
without bucking or stalling due to an inadequate fuel supply. Advantageously, a hold
down screw 422 (FIG. 2) is associated with the accelerator pump discharge nozzle
420. Accelerator pump discharge nozzle 420 is interchangeable to permit selective
adjustment of the fuel delivered upon demanded acceleration or revving, again
permitting the fine-tuning of the fuel delivery for optimum performance of the engine.

Referring again to FIG. 14 where the bottom side of main body assembly 40 is
illustrated, the “idle circuit” and the “transfer circuit” are shown. The idle circuit
includes a pair of openings 432 formed in the bottom of main body assembly 40.
Openings 432 preferably have screw-in brass fittings 434 placed therein during
production. Fittings 434 are restrictions in the idle circuit communication passage
extending through main body assembly 40. According to preferred embodiments,
fittings 434 are designed in several sizes. These sizes permit the selective adjustment

of the idle circuit feed for different applications. For instance, a more powerful bike,
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i.e., one with more horsepower, could require less restriction than a bike with less
horsepower. The interchangeable fittings permit the carburetor of the preferred
embodiments to be “tuned” to the performance characteristics of the particular bike.

As mentioned previously, the “idle circuit” terminates at idle discharge port
430 (FIG. 13). Idle discharge port 430 is positioned downstream of throttle plates
440. That is, air flows in the direction of arrows A through main body assembly 40.
Consequently, when throttle plates 440 are closed, i.e., when the bike is idling, a large
vacuum is created in intake manifold assembly 50 (located between the closed throttle
plates 440 and the intake to the cylinders). This suction causes fuel to be sucked
though idle tubes 310 (FIGS. 9-10), into channels 314 (FIGS. 11-12) and into main
body assembly 40 through openings 432 (FIG. 14). Fuel is delivered through the idle
circuit in the proportion to which it has been calibrated at the factory, i.e., based on
the size of idle circuit fittings 434 (FIG. 14) and based on the adjustment of idle air
bleed 414 (FIG. 2).

Now, referring once again to FIG. 14, the “transfer circuit” includes a pair of
openings 450 formed in the bottom of main body assembly 40. Openings 450
preferably also have screw in brass fittings 452 placed therein during production.
Fittings 452 form restrictions in the “transfer circuit” communication passage which
extends through main body assembly 40. According to the preferred embodiments,
fittings 452 are designed in several sizes. These sizes permit the selective adjustment
of the transfer circuit feed for different applications. For instance, a more powerful

bike, i.e., one with more horsepower, could require less restriction than a bike with
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less horsepower. The interchangeable fittings permit the carburetor of the preferred
embodiment to be “tuned” to the performance characteristics of the particular bike.
The “transfer circuit” terminates at transfer circuit discharge port 454 (FIG.
13). Transfer circuit discharge port 454 is preferably slot-shaped, but other shapes are
contemplated within the preferred embodiments. The slot-like opening to transfer
circuit discharge port 454 has two ends 456, 458. As throttle plate 440 is opened in
response to rider-demanded acceleration or revving, first end 456 of transfer discharge
port 454 is exposed. As throttle plate 440 is further opened, more of transfer circuit
discharge port 454 is exposed. Eventually, as throttle plate 440 is further opened, the
entire transfer circuit discharge port 454 is exposed to the suction pressure in manifold
assembly 50. Consequently, as throttle plate 440 is opened, more fuel is delivered
through the “transfer circuit” until the suction in the “transfer circuit” is overtaken by
the suction created in booster venturi 404. At that point, booster venturi 404 takes
control and no more fuel is delivered through the transfer circuit discharge port 454.
Air flows in the direction of arrows A (FIG. 13) through main body assembly
40. Upon opening of throttle plate 440, transfer circuit discharge port 454 creates a
suction which draws fuel through idle tube 310 (FIGS. 9-10) into channel 314 (FIGS.
11-12). From there, the transfer circuit delivers fuel into main body assembly 40
through opening 450 (FIG. 14). Fuel is delivered through the transfer circuit in the
proportion to which the circuit has been calibrated at the factory based on the size of

transfer circuit fittings 452 (FIG 14) and based on the adjustment of idle air bleed 414

(FIG. 2).
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The transfer circuit operates as an intermediate fuel delivery circuit as throttle
plates 440 are opened. That is, at a certain point during opening of throttle plates 440,
the “transfer circuit” overtakes the “idle circuit” and the “idle circuit” ceases
delivering fuel. This phenomenon is best illustrated in FIGS. 15-18. FIG. 15
illustrates main body assembly 40 from the rear side thereof. Several sections are
taken through FIG. 15 to illustrate the interaction between the idle circuit and the
transfer circuit. FIG. 16 is a section taken along lines 16-16 in FIG. 15. FIG. 17 is a
section taken along lines 17-17 in FIG. 15. Finally, FIG. 18 is a section taken along
lines 18-18 in FIG. 15.

Referring collectively to FIGS. 16-18, the interior barrel to the carburetor is
represented by 460. Fuel flows through respective idle and transfer circuits in the
direction of arrow F. The “idle circuit” and the “transfer circuit” draw fuel from the
same supply line. As the pressure at transfer circuit discharge port 454 increases, it
eventually exceeds that in the idle circuit. Consequently, idle circuit discharge port
430 eventually ceases discharging fuel, whereupon fuel is pulled through the main
body by virtue of the pressure created at transfer circuit discharge port 454. A
seamless “transfer” of power is thus provided by the transfer circuit between idling
and the point when booster venturi 404 takes over the fuel delivery.

Turning now to the final subassembly of carburetor 10, plenum manifold
assembly 50, reference is made to FIGS. 19-21, in conjunction with FIGS. 1-5. As
best seen in FIG. 19, plenum manifold assembly 50 includes a manifold body 500
whose front face 502 is operatively connected to the outlet side of main body

assembly 40. The manifold body 500 includes two passages 510, 520 formed therein.
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Each of manifold passages 510, 520 serves respective cylinders. The air/fuel mixture
flows in the direction of arrow A/F through manifold body assembly 50.
Advantageously, manifold passages 510, 520 are in fluid communication with one
another.

As mentioned previously, parallel induction passages 432 extending through
main body assembly 40 are not in fluid-communication with one another. The
isolation in main body assembly 40 is compensated for by the provision of
communication between manifold passages 510, 520. The communication between
passages 510, 520 is accomplished by the absence of a wall between the two passages
510, 520. Alternatively, the communication between passages 510, 520 could be
provided by a wall extending therebetween and having one or more communication
ports allowing fluid communication between the two passages.

As the air/fuel mixture A/F leaves the respective induction passages within
main body 40, it is generally directed rearwardly into respective manifold passages
510, 520. Given the speed with which the A/F mixture exits main body assembly 40,
the A/F mixture tends to continue along the same generally parallel path as it enters
manifold assembly 50. Consequently, the A/F mixture exiting the right carburetor
barrel tends to service the right manifold passage 520 whereas the A/F mixture exiting
the left carburetor barrel tends to service the left manifold passage 510. As manifold
passages 510, 520 approach their respective ends, they diverge and angle away from
each other. However, the communication path between manifold passages 510, 520
permits one manifold to “borrow” from the other under different operating conditions.

This feature is particularly advantageous because, as discussed previously, the
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cylinders of a dual cylinder bike tend to operate under different conditions. Thus,
despite the best efforts to “tune” the carburetor to satisfy the different operating
characteristics of the respective cylinders, the communication path between manifold
passages 510, 520 operates as a final opportunity for the A/F mixture to be optimized
before delivery to the combustion chambers.

Plenum manifold assembly 50 also includes a vacuum pick up tube 530 (FIG.
1) operatively connected to a fuel shut-off sensor and a manifold absolute pressure
sensor 540 (BOSS MAP). These sensors monitor the manifold pressure. The driver
may have gauges indicative of each. Optionally, information from tube 530 and
sensor 540 could be sent to a microcontroller to further optimize the fuel delivery.

Without being limited to any theory of operation, it is believed that the
provision of a communication path between the cylinders provides unique advantages,
not the least of which is the increased horsepower which has been observed on a
dynamometer.

Other accessories and external linkages are associated with carburetor 10. For
instance, with reference to FIG. 13, a throttle valve shaft 442 extends across the
induction passages. Throttle plates 440 are operatively connected to throttle valve
shaft 442. The first throttle plate 440 is disposed on valve shaft 442 within first
induction passage 432a and the second throttle plate 440 is disposed on valve shaft
442 within second induction passage 432b. Shaft 442 is mechanically connected to a
throttle assembly 60 (FIG. 3) of the motorcycle.

Namely, throttle assembly 60 includes a throttle wheel 61 which is operatively

connected to the wrist throttle associated with the handle-bars to the motorcycle.
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Throttle wheel 61 is operatively connected to push rod 62 through cam follower 64.
A roller bearing 610 is secured to the outer perimeter of throttle wheel 61. Roller
bearing 610 rolls against an extension arm 640 formed on cam follower 64. Cam
follower 64 is rotatably attached to main body assembly 40 by a pin 642. The push
rod 62 includes an adjusting screw 620 for adjusting the sensitivity of the accelerator
pump in response to the hand-operated throttle. A compression spring 622 normally
biases push rod 62 upwardly so that the accelerator pump is not activated to discharge
a burst of raw fuel.

With reference to FIG. 4, further features of throttle assembly 60 are apparent.
Namely, one terminal end of throttle valve shaft 442 is operatively connected to a
wide open throttle stop lever 612. Stop lever 612 rotates simultaneously with throttle
plates 440. Stop lever 612 is provided with a positive stop 614. Stop lever 612
illustrated in FIG. 4 is shown in the wide open throttle position. That is, stop lever
612 is prevented from further rotation by virtue of the contact between positive stop
614 and a throttle limiter 616. Throttle limiter 616 also includes an adjustable idle set
screw 618 which, when the motorcycle is idling (i.e., when throttle plates 440 are
closed), engages positive stop 619 on stop lever 612.

With reference to FIGS. 3 and 4, the operation of the accelerator is more
particularly understood now that the components of throttle assembly 60 have been
described. Namely, upon actuation of the hand throttle, the cables extending between
the hand throttle and throttle wheel 61 cause throttle wheel 61 to rotate. This rotation
is transmitted fo throttle valve shaft 442 to which throttle plates 440 are operatively

connected. As seen in FIG 4, upon driver initiated acceleration or revving in neutral,
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wide open throttle stop lever 612 governs the extent to which throttle plates 440 may
be opened. Positive stop 614 engages throttle limiter 616 to prevent over-revving of
the engine.

When the rider demands instantaneous acceleration, roller 63 on throttle wheel
61 compresses the compression spring 622 by causing cam follower 64 to rotate in the
counter-clockwise direction. This in turn causes push rod 62 to be actuated
downwardly. This downward actuation is in turn transmitted to accelerator pump
linkage 282. Diaphragm assembly 276 (FIG. 6) is thus compressed, delivering a burst
of fuel to accelerator pump discharge nozzles 420 (FIG. 2).

As will now be appreciated, the carburetor assembly of the preferred
embodiments 10 is an integral part of a motorcycle engine. Outside air is taken into
the motorcycle’s air filter assembly. The filtered air passes from the air filter
assembly into carburetor assembly 10 via induction passages 432. The air passes into
main body air passages and is constricted by main venturis 402 creating a pressure
drop compared to atmospheric pressure and the pressure within the fluid channels of
metering assembly 30. Booster venturis 404 create a further constriction for the air to
flow through and thus create a further pressure drop. Fuel enters bowl assembly 20
from the motorcycle’s fuel tank 202. The fuel fills bowl basin 204 to a predetermined
point based on the adjustable float assembly 208. Fuel is then drawn into metering
assembly 30, and is mixed with air from the various air bleeds to emulsify and
aspirate the fuel. The actual path of the fuel through metering assembly 30 is
determined by the phase of motorcycle operation. The emulsified and aspirated fuel is

discharged into main body induction passages 432 via one or more fuel discharge
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ports. The fuel/air mixture flow through main body induction passages 432 and into
plenum manifold 50 is controlied by throttle plates 440 attached to throttle valve shaft
442. Valve shaft 442 is actuated by a mechanical connection to the motorcycle’s
throttle assembly 60. In response to the throttle control, fuel/air mixture is fed into
first and second induction passages 432 where the mixture is then delivered to the
engine’s combustion chambers and power is provided to the motorcycle’s engine.

Figure 22 is a side view of a motorcycle in accordance with an embodiment of
the invention. The motorcyclé includes first cylinder assembly 710, second cylinder
assembly 720, throttle assembly 740, air filter assembly 750 and carburetor assembly
10. Figure 22 is merely one example of the motorcycle of the invention. It is noted
that many other configurations of motorcycles, including those with more than two
cylinders, are also part of the invention. While the examples given in the specification
and drawings relate to a two cylinder application, it is noted that the invention can be
adapted to engines having three or more cylinders.

This invention has been described in connection with preferred embodiments.
These embodiments are intended to be illustrative only. It will be readily appreciated
by those skilled in the art that modifications may be made to these preferred

embodiments without departing from the scope of the invention.
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A carburetor assembly for a motorcycle, comprising:
a main body having:

a first body passage having a first intake port, a first discharge
port, and a first constriction between the first intake port and the first
discharge port;

a second body passage having a second intake port, a second
discharge port, and a second constriction betweeﬂ the second intake
port and the second discharge port;

a first valve disposed within the first body passage between the
first constriction and the first discharge port, the first valve operable to
regulate airflow through the first body passage; and

a second valve disposed within the second body passage
between the second constriction and the second discharge port, the
second valve operable to regulate airflow through the second body
passage;

a fuel bowl assembly comprising a fuel intake valve and a fuel bowl

body forming a reservoir;

at least one fluid channel connecting the reservoir to the first body

20 passage and the second body passage; and

a plenum manifold assembly connected to the first discharge port and

the second discharge port.
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2. The carburetor assembly of claim 1, wherein fuel enters the fuel bowl
assembly through the fuel intake valve and accumulates in the reservoir, fuel is
aspirated within the at least one fluid channel, the aspirated fuel is combined with air

entering the first intake port and air entering the second intake port to form an air/fuel

5 mixture, and the air/fuel mixture exits the first discharge port and the second
discharge port.
3. The carburetor assembly of claim 1, wherein the plenum manifold

assembly comprises:
a first manifold passage having a first cylinder discharge port and a
10 first main body opening, the first main body opening engaging the main body at the
first discharge port, the first body passage and the first manifold passage being
substantially contiguous;
a second manifold passage having a second cylinder discharge port and
a second main body opening, the second main body opening engaging the main body
15 at the second discharge port, the second body passage and the second manifold
passage being substantially contiguous; and
a third manifold passage connecting the first manifold passage and the

second manifold passage.

4, The carburetor assembly of claim 1, wherein the main body further

20 comprises:
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a first booster venturi within the first body passage and within the first
constriction, whereby the first booster venturi further restricts air flow through the
first body passage; and

a second booster venturi within the second body passage and within the
second constriction, whereby the second booster venturi further restricts air flow

through the second body passage.

5. The carburetor assembly of claim 4, wherein the ﬁrst booster venturi
further comprises at least one opemﬁg connected to the at least one fluid channel and
the second booster venturi comprises at least one opening connected to the at least one
fluid channel, whereby aspirated fuel is combined with air flowing through the first

constriction and aspirated fuel is combined with air flowing through the second

constriction.

6. The carburetor assembly of claim 5, wherein the first booster venturi
comprises a first annular ring and the second booster venturi comprises a second

annular ring.

7. The carburetor assembly of claim 6, wherein the at least one opening of
the first booster venturi comprises a plurality of openings distributed around the first
annular ring, and the at least one opening of the second booster venturi comprises a

plurality of openings distributed around the second annular ring.
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8. The carburetor of claim 7, wherein the plurality of openings distributed
around the first annular ring are symmetrically distributed around the first annular ring
and the plurality of openings distributed around the second annular ring are

symmetrically distributed around the second annular ring.

9. The carburetor assembly of claim 1, wherein the fuel intake valve is a

part of a fuel inlet and seat assembly.

10.  The carburetor assembly of claim 9, wherein a position of the fuel inlet
and seat assembly relative to the fuel bowl assembly is controlled externally of the

fuel bowl assembly to adjust fuel level in the fuel bowl body.

11.  The carburetor assembly of claim 10, wherein the fuel level in the fuel
bowl body is adjustable externally of the fuel bowl body by controlling a position of

the fuel intake valve relative to the fuel bowl body.

12.  The carburetor assembly of claim 11, wherein the fuel intake valve is

adjustable externally of the fuel bowl body by a screw and an adjusting nut assembly.

13.  The carburetor assembly of claim 11, wherein the fuel intake valve is a

needle and seat valve.
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14.  The carburetor assembly of claim 11, wherein the fuel bowl assembly
further comprises an adjustable float in contact with the fuel intake valve, whereby a

level of fuel in the fuel bowl body is adjusted.

15. The carburetor assembly of claim 14, wherein the fuel bowl] assembly

5 further comprises a transparent panel in the fuel bowl body, whereby the fuel level can
be observed.

16.  The carburetor assembly of claim 15, wherein the transparent panel is

mounted in a plug, and the plug is inserted in the fuel bowl body.

17.  The carburetor assembly of claim 1, further comprising at least one of
10 the following: an idle circuit, a transfer circuit, a main metering circuit, and an

accelerator pump circuit.

18. The carburetor assembly of claim 17, wherein the accelerator pump

circuit comprises:
an accelerator pump assembly connected to the reservoir;
15 a means for activating the accelerator pump assembly;

a first accelerator pump discharge nozzle placed at the intake port of

the first body passage;

a second accelerator pump discharge nozzle placed at the intake port of

the second body passage; and
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an accelerator passage connecting the reservoir with the first

accelerator pump discharge nozzle and the second accelerator pump discharge nozzle.

19.  The carburetor assembly of claim 18, wherein the accelerator pump
assembly further comprises an accelerator pump check valve supported by a return
spring, the accelerator pump check valve and the return spring being located in a

diaphragm, and a diaphragm cover enclosing the diaphragm.

20.  The carburetor assembly of claim 19, wherein the means for activating
the accelerator pump assembly comprises a diaphragm linkage connected to the

diaphragm cover and a rod.

21.  The carburetor assembly of claim 19, wherein the accelerator pump

check valve comprises a needle nose which penetrates the reservoir.

22.  The carburetor assembly of claim 17, further comprising a metering
body assembly placed between the main body and the fuel bowl assembly, the

metering body assembly being connected to the reservoir by at least one conduit.

23.  The carburetor assembly of claim 22, further comprising a first idle

circuit for the first body passage and a second idle circuit for the second body passage.

24.  The carburetor assembly of claim 23, wherein the first idle circuit

comprises:
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at least one first idle circuit tube including one end connected to the
metering body assembly and another end in communication with the reservoir; and

at least one first idle circuit discharge port including an opening in the
first body passage downstream of the first valve, the first idle circuit discharge port

communicating with the metering body assembly.

25. The carburetor assembly of claim 24, wherein the second idle circuit
comprises:
at least one second idle circuit tube including one end connected to the
metering body assembly and another end in communication with the reservoir; and
at least one second idle circuit discharge port including an opening in
the second body passage downstream of the second valve, the second idle circuit

discharge port communicating with the metering body assembly.

26.  The carburetor assembly of claim 24, wherein the opening in the first

body passage comprises changeable fittings to adjust a size of the opening.

27.  The carburetor assembly of claim 25, wherein the opening in the

second body passage comprises changeable fittings to adjust a size of the opening.

28.  The carburetor assembly of claim 22, further comprising a first transfer
circuit for the first body passage and a second transfer circuit for the second body

passage.
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29.  The carburetor assembly of claim 28, wherein the first transfer circuit
comprises a first slot-shaped transfer circuit discharge port connected to the reservoir
through the metering body assembly and including a first and a second end, the first
slot-shaped transfer circuit discharge port placed in the vicinity of the first valve so
that upon an initial opening of the first valve, the first end of the first slot-shaped
transfer circuit discharge port is exposed to the airflow, and when the first valve is
fully opened, the second end of the first slot-shaped transfer circuit discharge port is

exposed to the airflow.

30. The carburetor assembly of claim 29, wherein the second transfer
circuit comprises a second slot-shaped transfer circuit discharge port connected to the
reservoir through the metering body assembly and including a first and a second end,
the second slot-shaped transfer circuit discharge port placed in the vicinity of the
second valve so that upon an initial opening of the second valve, the first end of the
second slot-shaped transfer circuit discharge port is exposed to the airflow, and when
the second valve is fully opened, the second end of the second slot-shaped transfer

circuit discharge port is exposed to the airflow.

31.  The carburetor assembly of claim 22, wherein the main metering
circuit has a first metering circuit for the first body passage and a second metering

circuit for the second body passage.
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32. The carburetor assembly of claim 22, wherein the idle circuit
comprises a first idle circuit channel and a second idle circuit channel, the first and

second idle circuit channels being in a surface of the metering body assembly.

33.  The carburetor assembly of claim 32, wherein the main metering
circuit comprises a first main metering circuit channel and a second main metering
circuit channel, the first and second main metering circuit channels being in a surface

of the metering body assembly.

34. The carburetor assembly of claim 33, wherein the transfer circuit
comprises a transfer circuit channel, the transfer circuit channel being in a surface of

the metering body assembly.

35.  The carburetor assembly of claim 34, wherein the accelerator pump
circuit comprises an accelerator pump circuit channel, the accelerator pump circuit

channel being in a surface of the metering body assembly.

36. A motorcycle, comprising:
a first cylinder assembly;
a second cylinder assembly;
a throttle assembly;
an air filter assembly; and

a carburetor assembly, the carburetor assembly comprising:
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a main body, the main body having

a first body passage having a first intake port, a first
discharge port, and a first constriction between the first intake
port and the first discharge port, the first intake port being
adjacent the air filter assembly;

a second body passage having a second intake port, a
second discharge port, and a second constriction between the
second intake port and the second discharge port, the second
intake port being adjacent the air filter assembly;

a first valve disposed within the first body passage
between the first constriction and the first discharge port, the
first valve operably connected to the throttle assembly to
regulate airflow through the first body passage;

a second valve disposed within the second body passage
between the second constriction and the second discharge port,
the second valve operably connected to the throttle assembly to
regulate airflow through the second body passage;

a fuel bowl assembly comprising a fuel intake valve and
a fuel bowl body forming a reservoir;

at least one fluid channel connecting the reservoir to the
first body passage and the second body passage; and
a plenum manifold assembly, the plenum manifold assembly

comprising:
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a first manifold passage having a first cylinder port and
a first main body opening, the first main body opening engaging
the main body at the first discharge port of the first body
passage, the first body passage and the first manifold passage
forming a substantially contiguous first passageway, and the
first cylinder discharge port connecting to the first cylinder
assembly; and

a second manifold passage having a second cylinder
discharge port and a second main body opening, the second
main body opening engaging the main body at the second
discharge port of the second body passage, the second body
passage and the second manifold passage forming a
substantially contiguous second passageway, and the second
cylinder discharge port connecting to the second cylinder

assembly.

The motorcycle of claim 36, wherein the plenum manifold assembly

further comprises a third manifold passage connecting the first manifold passage and

the second manifold passage.

WO 01/36804
5
10
15
37.
38.
20

A method of making a carburetor assembly, comprising:

providing a main body assembly having a first idle circuit; and
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providing a first idle opening in a surface of the main body assembly,
the first idle opening being a part of the first idle circuit and being adapted to accept a

first interchangeable idle opening fitting having a first fixed idle aperture.

39.  The method of claim 38, further comprising:

5 providing a first transfer circuit in the main body assembly; and

providing a first transfer opening in a surface of the main body
assembly, the first transfer opening being a part of the first transfer circuit and being
adapted to accept a first interchangeable transfer opening fitting having a first fixed

transfer aperture.

10 40.  The method of claim 39, further comprising:

providing a second idle circuit in the main body assembly; and

providing a second idle opening in a surface of the main body
assembly, the second idle opening being a part of the second idle circuit and being
adapted to accept a second interchangeable idle opening fitting having a second fixed

15 idle aperture.

41.  The method of claim 40, further comprising:

providing a second transfer circuit in the main body assembly; and

providing a second transfer opening in a surface of the main body
assembly, the second transfer opening being a part of the second transfer circuit and
20 being adapted to accept a second interchangeable transfer opening fitting having a

second fixed transfer aperture.
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42.  The method of claim 41, wherein the main body assembly has a first
body passage having a first discharge port and a second body passage having a second
discharge port, the method further comprising attaching a plenum manifold assembly
to the main body assembly, the plenum manifold assembly having a first manifold

5 passage, a second manifold passage, and a third manifold passage connecting the first
and second manifold passages,

wherein the first manifold passage engages the main body assembly at

the first discharge port and the second manifold passage engages the main body

assembly at the second discharge port.

10 43. A method of making a carburetor assembly, comprising:
providing a main body assembly having a first transfer circuit; and
providing a first transfer opening in a surface of the main body
assembly, the first transfer opening being a part of the first transfer circuit and being
adapted to accept a first interchangeable transfer opening fitting having a first fixed

15 transfer aperture.

44.  The method of claim 43, further comprising:

providing a second transfer circuit in the main body assembly; and

providing a second transfer opening in a surface of the main body
assembly, the second transfer opening being a part of the second transfer circuit and
20 being adapted to accept a second interchangeable transfer opening fitting having a

second fixed transfer aperture.



10

15
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45. A plenum manifold assembly for a multi-barrel carburetor, comprising:

a first manifold passage having a first main body opening for
connecting to a first main body passage of the multi-barrel carburetor and a first
discharge port for connecting to a first cylinder assembly;

a second manifold passage having a second main body opening for
connecting to a second main body passage of the multi-barrel carburetor and a second
discharge port for connecting to a second cylinder assembly; and

a third manifold passage connecting the first manifold passage and the
second manifold passage, whereby a portion of a first fuel/air mixture flowing through
the first manifold passage flows into the second manifold passage and a portion of a
second fuel/air mixture flowing through the second manifold passage flows into the

first manifold passage.

46.  The manifold assembly of claim 45, wherein the plenum manifold
assembly further comprises:
at least one additional manifold passage having an additional main
body opening for connecting to an additional main body passage of the multi-barrel
carburetor and an additional discharge port for connecting to an additional cylinder
assembly, wherein the third manifold passage connects the at least one additional

manifold passage to the first manifold passage and the second manifold passage.
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