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[57] ABSTRACT

A motorcycle engine having a V-shaped cylinder ar-
rangement in which a space 1s defined between the fore
and aft cylinders. Carburetors for the fore and aft cylin-
der are disposed in the space between the cylinders and
an air filter is located behind the engine. The motorcy-
cle has a frame which i1s formed with an inside cavity
connected with the air filter and the carburetors so that
the inside cavity constitutes a part of the intake passage.

19 Claims, 6 Drawing Figures
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INTAKE SYSTEM FOR MOTORCYCLE ENGINES
HAVING V-SHAPED CYLINDER ARRANGEMENT

- Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

The present invention relates to intake systems for
motorcycle engines and more particularly to intake
systems for motorcycle engines having V-shaped cylin-
der arrangements.

In a motorcycle having an engine of V-shaped cylin-
der arrangement, the engine is generally mounted on
the frame with the crankshaft oriented transversely
with respect to the longitudinal direction of the motor-
cycle. A space is therefore defined between the fore and
aft cylinders and one or more carburetors are disposed
in this space. The cylinders are formed with intake ports
at the sides facing to the space so as to be connected
with the carburetor or carburetors in the space.

In this type of motorcycle, an air filter is disposed
behind the engine so that intake passages are provided
around the aft cylinder. Thus, it has been quite difficult
to accomplish a satisfactory intake passage arrange-
ment. In order to avoid this problem, the air filter may
be disposed above the engine. However, the arrange-
ment is also inconvenient since an adequate space can-
not be provided therefor due to the existence of a fuel
tank or other components.

It is therefore an object of the present invention to
provide an intake system for a motorcycle engine hav-
ing a V-shaped cylinder arrangement, in which the
intake passage arrangement is simplified and the intake
efficiency can be improved.

Another object of the present invention is to provide
an engine intake system which is effective to suppress
engine intake noise.

According to the present invention, the above and
other objects can be accomplished in combination with
a motorcycle comprising a frame, an engine mounted on
said frame and including at least one fore cylinder and
at least one aft cylinder which are arranged in a V-
shaped configuration with a space therebetween, each
cylinder having intake port means formed at a side
facing to the space, carburetor means disposed in said
space and connected with said intake port means in the
cylinders, said frame having a closed cavity with at least
a portion above the engine, said frame being formed
with inlet and outlet port means for the cavity, said
outlet port means being connected with said carburetor
means so that intake air is passed through the cavity in
the frame to the carburetor means, and atr filter means
for passing therethrough the intake air before it 1s intro-
duced 1nto the carburetor means.

In a preferable aspect of the present invention, the air
filter means is disposed behind the engine and of a box
type configuration having a side cover and a back wall
which are connected together to constitute a closed
box, said back wall being provided with air inlet and
outlet ports and supporting an air filter element dis-
posed between the inlet and outlet ports so that air is
passed from said inlet port through the air filter element
to the outlet port. According to this arrangement, rela-
tively clean air is introduced into the engine from the
inboard side of the motocycle. In a more preferable
arrangement, the inlet port of the air filter means is
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associated with an upwardly directed inlet pipe. This
arrangement is effective to avoid induction of relatively
warm air which has been heated by the engine. Alterna-
tively, the air filter means may be located in the cavity
in the frame.

According to a further aspect of the present inven-
tion, separate carburetors are provided respectively for
the fore and aft cylinders and the carburetors are ar-
ranged in transversely aligned or a side-by-side relation-
ship. In this instance, it is preferable to arrange the fore
and aft cylinders in positions transversely offset from
each other.

The above and other objects and features of the pres-
ent invention will become apparent from the following
descriptions of a preferred embodiment taking refer-
ence to the accompanying drawings, in which;

FIG. 1is a partially cut-away side view of a motorcy-
cle embodying the features of the present invention;

FIG. 2 is a fragmentary view as seen substantially
along the line II—II in FIG. 1;

FIG. 3 is a sectional view taken substantially along
the line II—III in FI1G. 1;

FIG. 4 is a sectional view taken substantially along
the line IV—IV in FIG. 1;

FIG. 5 is a view similar to FIG. 1 but showing an-
other embodiment; and,

FIG. 6 is a sectional view taken along the line
VI—VI1in FIG. 5.

Referring to the drawings, particularly to FIG. 1, the
motorcycle shown therein includes a frame 1 comprised
of a steering head 12 and a main frame portion 14 which
is of a welded structure having an inside cavity 14a
therein. An engine 16 which is mounted on the frame 1
is of a V-shaped cylinder arrangement having a force
cylinder 18 and an aft cylinder 20 which have a com-
mon crankshaft housed in a crankcase 22. To mount the
engine 16 on the frame 1, the cylinders 18 and 20 are
connected at their top portions to the main frame por-
tion 14 and the crankcase 22 is connected at the rear end
portion with a frame member 14b extending down-
wardly from the rear portion of the main frame portion
14.

Referring to FIG. 2 in addition to F1G. 1, it will be
noted that the cylinders 18 and 20 have intake ports 24
and 26, respectively, which are provided at sides facing
to the space between the cylinders 18 and 20. As shown
in FIG. 2, the cylinders 18 and 20 are offset one from
the other in transverse direction of the motorcyle. Thus,
the intake ports 24 and 26 for the cylinders 18 and 20 are
also transversely offset from each other. The intake
ports 24 and 26 are respectively connected with carbu-
retors 28 and 30 which are arranged in side-by-side
relationship.

As shown in FIGS. 1 and 4, the main frame portion
14 of the frame has a side box or air filter assembly 32
mounted thereon at a side thereof in the vicinity of the
rear end of the frame. The side box 32 is constituted by
an outer cover 34 which is removably connected with a
back wall 36 to provide a closed box. An air filter ele-
ment 38 is disposed in the box and supported by the
back wall 36. As shown in FIG. 4, the air filter 38 15 of
a cylindrical configuration and the back wall 36 1s
formed with an air inlet port 40 and an air outlet port 42.
The inlet port 40 is located outside the cylinder of the
filter element 38 and the inlet port 42 within the cylin-
der of the filter element 38 so that air from the inlet port
40 is passed through the filter element 38 to the outlet

port 42.
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The main frame portion 14 is formed at the rear end
portion thereof with an inlet port 44 which is connected
through a conduit 46 with the outlet port 42 of the air
filter assembly 32. The main frame portion 14 is further
formed at the bottom thereof with air outlet ports 48
and 50 so as to face to the space between the fore and aft
cylinders 18 and 20. The port 48 is connected as shown
in FIGS. 1 and 2 through a conduit 52 with the carbure-
tor 28 leading to the inlet port 24 of the fore cylinder 18.
The other port 50 is connected as shown in FIGS. 1, 2
and 3 through a conduit 54 with the carburetor 30 lead-
ing to the intake port 26 of the aft cylinder 20.

As shown in FIG. 1, the frame 1 carries a fuel tank 56
and a seat 58. A rear arm 64 is swingably connected at
the front end with the crankcase 22 by means of a pivot
shaft 60 and a rear wheel 62 is carried on the rear arm
64. A rear cushion 66 is provided between the main
frame portion 14 and the rear arm 64.

According to the structures illustrated and described
above, the intake air is passed from the air filier assem-
bly 32 to the inside cavity 14a of the main frame portion
14 and then through the carburetors 28 and 30 respec-
tively to the cylinders 18 and 20. It is preferably to have
the inlet port 40 of the air filter assembly 32 connected
with an upwardly directed inlet pipe 70 as shown in
FIG. 4 because in this arrangement it is possible to
prevent warm air heated by the cylinders from entering
the engine. The intake passage arrangement can there-
fore be simplified and it is no longer necessary to pro-
vide intake passages around the aft cylinder. Since the
cavity in the main frame portion is of a substantial vol-
ume, it is possible to attenuate the intake noise. The air
filter assembly in the illustrated embodiment is further
advantageous in that the side box is effectively utilized
to constitute the air filter. The transverse offset arrange-
ment of the cylinders and the side-by-side arrangement
of the carburetors provide a compact layout of the
components. The intake system in accordance with the
present invention is further advantageous in that sub-
stantially the same or symmetrical intake passages are
provided for the fore and aft cylinders so that intake
flow resistances for the fore and aft cylinders become
substantially the same and uniform or balanced mixture
flow can be ensured for the both cylinders.

Referring to FIGS. § and 6, there i1s shown an alterna-
tive embodiment of the present invention. Since the
basic structure of the motorcycle in this embodiment 1s
the same as in the previous embodiment, corresponding
parts are shown by the same reference numerais. In this
embodiment, the main frame portion 14 has a side wall
14c wherein an inlet port 44 if formed. On the mner
surface of the side wall 14b, there is mounted an air
filter element 38 which surrounds the inlet port 44. At
the other side of the main frame portion 14, there i1s
formed an opening which facilitate installation of the
filter element 38. A cover 70 is provided to close the
opening. Thus, in this embodiment, the air filter element
38 is mounted within the cavity and intake air 1s passed
from the inlet port 44 through the air filter element 38 as
shown by arrows in the drawings.

The invention has thus been shown and described
with reference to a specific embodiment, however, it
should be noted that the invention is in no way limited
to the details of the illustrated structures but changes
and modifications may be made without departing from
the scope of the appended claims.

We claim:
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1. A motorcycle comprising a frame, an engine
mounted on said frame and including at least one fore
cylinder and at least one aft cylinder which are ar-
ranged in a V-shaped configuration with a laterally-
extending space therebetween, each cylinder having
intake port means formed at a side facing into said
space, carburetor means disposed in said space and
connected with said intake port means in the cylinders,
said frame having a closed cavity at least at a portion
which is located above the engine, said frame being
formed with inlet and outlet port means respectively
leading into and out of the cavity, said outlet port means
being connected with said carburetor means so that
intake air is passed through the cavity in the frame to
the carburetor means, and air filter means for passing
therethrough the intake air before it is introduced into
the closed cavity, said air filter means being disposed
behind the engine and mounted on the frame and said
inlet port means of the frame is connected with said air
filter means so that the intake air i1s passed from the air
filter means through the cavity in the frame to the car-
buretor means, said air filter means being of a box type
configuration having a side cover and a back wall
which are connected together to constitute a closed
box, said back wall being provided with air inlet and
outlet ports and supporting an air filter element dis-
posed between the inlet and outlet ports so that air is
passed from said inlet port through the air filter element
to the outlet port.

2. A motorcycle in accordance with claim 1 in which
said inlet port of the air filter means is associated with an
upwardly directed inlet pipe so as to avoid induction of
warm air which has been heated by the engine.

3. A motorcycle in accordance with claim 1 in which
separate carburetors are provided respectively for the
fore and aft cylinders and the carburetors are arranged
in a side-by-side relationship.

4. A motorcycle in accordance with claim 3 in which
the fore and aft cylinders are transversely offset with
each other.

5. A motorcycle according to claim 1 in which said
closed cavity is spaced from said cylinders to avoid
heating of air in said cavity by said cyhinders.

6. A motorcycle comprising; a frame, an engine
mounted on said frame and including at least one fore
cylinder and at least one aft cylinder which are ar-
ranged in a V-shaped configuration with a laterally-
extending space therebetween, each cylinder having
intake port means formed at a side facing into space, a
pair of independent carburetor means, one respective to
a fore and one to an aft cylinder, disposed in said space
and independently connected with a respective one of
said intake port means of a respective one of said cylin-
ders, said frame having a closed cavity at least at a
portion which is located above the engine, said frame
being formed with inlet port means leading into said
cavity, and a pair of outlet port means, each said outlet
port means being connected with a respective one of
said carburetor means so that intake air 1s passed
through the cavity in the frame to said outlet means, and
independently to each of said carburetor means, and air
filter means for passing therethrough the intake air be-
fore it is introduced into the closed cavity, said aft cylin-
der having an intake passage extending forwardly
through said carburetor means and connected with said
cavity at a front portion thereof, said fore cylinder hav-
ing an intake passage extending rearwardly through
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said carburetor means and connected with said cavity at
a rear portion thereof.

7. A motorcycle in accordance with claim 6 in which
said air filter means is disposed behind the engine and
mounted on the frame, and said inlet port means of the
frame is connected with said air filter means so that the
intake air is passed from the air filter means through the
cavity to the carburetor means, said air filter being of a
box type configuration having a side cover and a back
wall which are connected together to constitute a
closed box, said back wall being provided with air inlet
and outlet ports and supporting an air filter element
disposed between the inlet and outlet ports so that air is
passed from said inlet port through the air filter element
- to the outlet port.

8. A motorcycle in accordance with claim 7 1n which
said inlet port of the air filter means is associated with an

upwardly directed inlet pipe so as to avoid induction of

warm atr which has been heated by the engine.

9. A motorcycle comprising a frame, an engine mounted 20

on said frame with its crankshaft extending transversely to
said frame and including at least one fore cylinder and at
least one aft cylinder which are arranged in a V-shaped
configuration with a laterally-extending space therebe-
tween, each cylinder having intake port means formed at a
side facing into said space, charge forming means disposed
contiguous to said space and connected with said intake
port means of said cylinders, a closed cavity at least al a
portion which is located above the engine and in juxtaposi-
tion to said space, said cavity being formed with inlet and
outlet port means respectively leading into and out of the
cavity, said outlet port means being connected with said
charge forming means so that intake air is passed through
the cavity to said charge forming means, and air filter
means for passing therethrough intake air before it is intro-
duced into the closed cavity through said inlet port, said air
filter means comprising an air filter chamber having an
intake and an outlet in communication with said cavity
inlet port and an air filter element disposed between said
intake and said outlet for filtering air before delivery to
said cavity.

10. A motorcycle as set forth in claim 9 further including
a fuel tank carried by the frame and extending above the
engine, said cavity being juxtaposed to said fuel tank.

11. A motorcycle as set forth in claim 10 wherein the fuel
tank is saddle shaped and the cavity extends at leas! in part
into the area defined by the saddle.

5
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12. A motorcycle as set forth in claim 11 wherein the air
filter element is removable without removing any compo-
nent of the induction system other than the air filter ele-

ment and a portion of the housing surrounding it.
13. A motorcycle as set forth in claim 10 wherein the air

filter intake is associated with an upwardly directly intake
pipe so as to avoid induction of warm air which has been

heated by said engine.
14. A motorcycle as set forth in claim 10 wherein the air

10 filter chamber is disposed at a side of the closed cavity.
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15. A motorcycle comprising: a frame, an engine
mounted on said frame with its crankshaft extending
transversely to said frame and including at least one fore
cylinder and at least one aft cylinder which are arranged in
a V-shaped configuration with a laterally-extending space
therebetween, each cylinder having intake port means
Jormed at a side facing into said space, a pair of charge
forming means disposed contiguous to said space and each
being associated with a respective one of said intake port
means of a respective one of said cylinders, a closed cavity
at least at a portion which is located above the engine and
contiguous to said space, inlet port means leading into said
cavity, and a pair of outlet port means, each said outlet port
means being connected with a respective one of said charge
forming means so that intake air is passed through the
cavity to said outlet port means, and independently to each
of said charge forming means, and air filter means for
passing therethrough the intake air before it is introduced
into the closed cavity, said aft cylinder having an intake

30 passage extending forwardly through said charge forming

33

means and connected with said cavity at a front portion
thereof, said fore cylinder having an intake passage extend-
ing rearwardly through said charge forming means and
connected with said cavity at a rear portion thereof.

16. A motorcycle as set forth in claim 15 further includ-
ing a fuel tank carried by the frame and extending above
the engine, said space being juxtaposed to said fuel tank.

17. A motorcycle as set forth in claim 16 wherein the fuel
tank is saddle shaped and the space extends at least in part

40 into the area defined by the saddle.
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18. A motorcycle as set forth in claim 17 wherein the air
filter element is removable without removing any compo-
nent of the induction system other than the air filter ele-
ment and a portion of the housing surrounding it.

19 A motorcycle as set forth in claim 18 wherein the atr

filter chamber is disposed at a side of the closed cavity.
¥ % L " *x
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