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[57] ABSTRACT

A two-cylinder engine comprises a first cylinder and a
second cylinder adapted to perform explosions at such
timing that an interval from explosion in the first cylin-
der to explosion in the second cylinder becomes shorter
than an interval from the explosion in the second cylin-
der to the explosion in the first cylinder, a single carbu-
retor, and an intake manifold having an intake passage
communicating with the carburetor and first and sec-
ond branch passages branched from the intake passage
and communicating with the respective cylinders. The
intake passage and the branch passages are arranged
such that an angle formed between an axis of the intake
passage and an axis of the first branch passage becomes
smaller than an angle formed between the axis of the
intake passage and an axis of the second branch passage.

2 Claims, 2 Drawing Sheets




US. Patent  Oct. 3, 1989 Sheet 1 of 2 4,870,928
FIG. |

0, 9a (A,
30\ 9¢ 5 g-\“-k ! l“ ] b 20
] a vy 2 ,’
3 ‘\\ i rl' ‘ al 'I, I RN 2
! \\ — — NS — \)/' N
; C/ 9‘) B’ \ @
c2 TN N \N
\ /7 - o ~
\\\ ” //)‘\ // /, \ AN "CI
/\\ / \\§ 5 N 4 ‘;\//{\
3b-phks N > 6 XN
v D LN J 2b
1 ~ / /
8; \v/ .\\yT/v\‘—<\,/ 7




Sheet 2 of 2 4,870,928

Oct. 3, 1989

U.S. Patent

002.

I

¢ 914

28 18
«OPS 0 09¢ 08I e
NOISSZJWOD IMVLNI LSAVHX3 | NOISNVAX3| NOISS3HINOD
IMVLNI 1snvHX4
¢N
X
N O ——
| mﬂ i) :
0 0d.L o OPS 009¢ oOm_ o0
NOISNVJX3 [NASSIHANOD 3MVLNI 1SNVHX3| NOISNYAIX3
AMVLNI 1SNVYHX3
/i




4,870,928

1
TWO-CYLINDER ENGINE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a two-cylinder en-
gine, such as a V-type engine, which has different ex-
plosion intervals between two cylinders, and more par-
ticularly it relates to a two-cylinder engine having an
improved intake manifold.

2. Description of the Prior Art

Conventionally, there has been proposed a V-type
engine of the type in which air-fuel mixture is sucked or
introduced into a plurality of cylinders through a single
intake ‘manifold. Such engine is disclosed in Japanese
Patent Unexamined Publication No. 57-119155, for ex-
ample. In such conventional V-type engine, the con-
struction of the engine is simplified by providing a sin-
gle intake manifold. )

However, since the engine of this type has unequal
intake stroke intervals between the cylinders, distribu-
tion of fuel into the respective cylinders may be unbal-
anced due to intake inertia and hence air-fuel ratios of
the mixtures introduced into the respective cylinders
may not necessarily be equal to each other. Conse-
quently, disadvantageous phenomena such as knocking,
misfire, run-on and after-burn may occur in the cylinder
of non-optimim air-fuel ratio.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
two-cylinder engine which can eliminate unbalanced
distribution of fuel and an unequal air-fuel ratios be-
tween the cylinders, thereby balancing the air-fuel ra-
tios between the cylinders to obtain normal and opti-
mum operating condition.

In accordance with the invention, there is provided a
two-cylinder engine comprising: a first cylinder and a
second cylinder adapted to perform explosions at such
timing that an interval from explosion in the first cylin-
der to explosion in the second cylinder becomes shorter
than an interval from the explosion in the second cylin-
der to the explosion in the first cylinder, a single carbu-
retor, and an intake manifold communicated between
the carburetor and the cylinders for supplying an air-
fuel mixture into the latter, the intake manifold having
an intake passage communicating with the carburetor, a
first branch passage branched from the intake passage
and communicating with the first cylinder and a second
branch passage branched from the intake passage and
communicating with the second cylinder, the intake
passage, the first branch passage and the second branch
passage being arranged such that an angle formed be-
tween an axis of the intake passage and an axis of the
first branch passage becomes smaller than an angle
formed between the axis of the intake passage and an
axis of the second branch passage.

With the structure this engine, an interval from com-
pletion of an intake stroke of the first cylinder to the
initiation of an intake stroke of the second cylinder is
shorter than an interval from completion of the intake
stroke of the second cylinder to initiation of the intake
stroke of the first cylinder. According to the invention,
since the intake passage extends as being inclined to
direct toward the second branch passage communicat-
ing with the second cylinder, air-fuel mixture tends to
flow from the infake passage toward the second cylin-
der. Thus, under every throttle valve opening condi-
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tion, the intake inertia of the fuel toward the first cylin-
der is effectively suppressed and the flow of the mixture
toward the second cylinder is promoted. As a resuit, the
fuel distribution into both cylinders may be advanta-
geously balanced or equalized under wide range of
engine operating conditions from no-load operation to
full-load operation.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a four-cycle two-cylinder
V-type engine according to an embodiment of the in-
vention; and

FIG. 2 is a timing chart showing operations of intake
and exhaust valves of the engine shown in FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The invention will now be described with reference
to the accompanying drawings.

Referring to FIG. 1, two cylinders 26 and 3b and
corresponding cylinder heads 2 and 3 are arranged on
right and left sides, respectively, at an upper portion of
a crankcase 1 in such a manner that center axes of the
cylinders are interconnected with each other at an angle
of 90° to form a V-shape. Namely, this engine is a so-
called 90° two-cylinder V-type engine, and two pistons
7 and 8 are connected to a single crankshaft 4 through
a pair of connecting rods 5 and 6. An intake manifold 9
includes an intake passage 9a communicated with a
single carburetor 10, and first and second branch pas-
sages 95 and 9c are connected to intake passages 2z and
3a of the cylinder heads 2 and 3, respectively. With this
construction, an air-fuel mixture is introduced from the
carburetor 10 to combustion chambers C1 and C2 of the
cylinders. )

In operation, when the crankshaft 4 is rotated by 270°
in a direction shown by an arrow after explosion in the
first or right cylinder chamber or combustion chamber
C1, a crank pin 4q is shifted fo a point P. At this point
P, the explosion in the second or left cylinder chamber
or combustion chamber C2 will occur. On the other
hand, when the crankshaft 4 is rotated by 90°+360°
after explosion in the second cylinder chamber C2, the
crank pin 4q is shifted to return to a point 0 again, where
the explosion in the first cylinder chamber will occur.
More particularly, in this V-type engine, as shown in
FIG. 2, an interval 01 from the explosion in the first
cylinder chamber C1 to the explosion in the second
cylinder chamber C2 corresponds to 270° rotation of
the crankshaft, while an interval 62 from the explosion
in the second cylinder chamber C2 to the explosion in
the first cylinder chamber C1 corresponds to 450° rota-
tion of the crankshaft, and accordingly the interval 61 is
shorter than the interval 62. As a result, an interval 63
from completion of an intake operation of the first cyl-
inder chamber C1 to initiation of an intake operation of
the second cylinder chamber C2 will be shorter than an
interval 84 from completion of the intake operation of
the second cylinder chamber C2 to initiation of the
intake operation of the first cylinder chamber C1.

Incidentally, in FIG. 2, N1, N2, X1 and X2 designate
lift of an intake valve of the first cylinder chamber C1,
lift of an intake valve of the second cylinder chamber
C2, lift of an exhaust valve of the first cylinder chamber
C1 and lift of an exhaust valve of the second cylinder
chamber C2, the intake valves and the exhaust valves
being not shown. Further, the “interval” is described
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and illustrated herein as rotational angle of the crank-
shaft.

In the engine wherein the interval 83 from one intake
operation to the other intake operation is shorter than
the interval 04, at a time when the introduction of the
air-fuel mixture into the second cylinder chamber C2 is
started after completion of the intake operation of the
first cylinder chamber C1, the evaporated fuel is being
directed from the intake passage 9a to the first branch
passage 96 due to the intake inertia if particular mea-
sures for suppressing such phenomenon are not taken.
As a result, less fuel is introduced into the second cylin-
der chamber C2 and hence the air-fuel ratio therein is
increased, i.e., lean air-fuel mixture is introduced there-
into. On the other hand, fuel is introduced into the first
cylinder chamber C1 in relatively large amount so that
the air-fuel ratio therein is decreased. In other words,
relatively thick air-fuel mixture is introduced into the
first cylinder chamber C1, whereas relatively lean air-
fuel mixture is introduced into the second cylinder
chamber C2. Consequently, knocking, misfire and run-
on tend to occur in the second cylinder chamber C2 into
which lean mixture is introduced, and ignition plugs
relating to the first cylinder chamber C1 into which
thicker mixture is introduced tend to be smeared and
damaged.

The embodiment illustrated in FIG. 1 is constructed
to overcome the above-described disadvantages, as will
be understood from the description given hereunder.

Namely, in this embodiment, an angle al formed
between a central axis A of the intake passage 9a com-
municating with the carburetor 10 and an axis B of the
first branch passage 956 communicating with the first
cylinder chamber C1 is selected to 60°, for example. On
the other hand, an angle a2 formed between the central
axis A of the intake passage 9a and an axis C of the
second branch passage 9¢c communicating with the sec-
ond cylinder chamber C2 is selected to 120°, for exam-
ple. That is to say, the angle a1 is so selected as to be
smaller than the angle a2 so that the intake passage 9a is
directed toward the second branch passage 9¢ associ-
ated with the second cylinder chamber C2.

In the illustrated embodiment, the first and second
branch passages 95 and 9c are arranged on a straight line
and aligned with each other as shown in FIG. 1, and the
carburetor 10 is arranged at a central part between the
cylinder heads 2 and 3.

According to the invention, the intake passage 9a
extends as being inclined to direct toward the second
branch passage 9¢ as described hereinabove. Thus, it is
possible to effectively suppress the intake inertia imme-
diately after the intake operation at the first cylinder
chamber C1 is completed, thereby making the fuel
swiftly directed toward the second branch passage 9c.
Consequently, the fuel which is heavier than the air and
is more influenced by the intake inertia than the air is
introduced into the second branch passage 9c in larger
quantity than the case where the intake passage 9a is not
inclined to direct to the second branch passage 9¢c. As a
result, the thicker mixture, i.e., the air-fuel mixture of
high fuel content, is supplied into the second cylinder
chamber C2. Accordingly, the unbalance in air-fuel
ratio between the cylinders may be effectively sup-
pressed.

Although in the illustrated embodiment the carbure-
tor 10 is arranged at a central part between the cylinders
as described hereinabove, such arrangement is not es-
sential. For example, it is possible to make the length of
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the first branch passage 9b different from the length of
the second branch passage 9¢ and to arrange the carbu-
retor 10 at a location nearer to the cylinder chamber C1
or cylinder chamber C2, thereby assisting or promoting
adjustment of the fuel distribution.

Further, it is possible to make the diameter of the first
branch passage 9b different from that of the second
branch passage 9¢, so as to assist or promote adjustment
of the fuel distribution.

The configuration of the intake manifold 9 is not
limited to the inverted T-like shape as in the illustrated
embodiment. For example, the intake manifold may
have an inverted Y-like shape having a first branch
passage extending from the intake passage 9z to the
cylinder chamber C1 as being inclined downwardly at a
small angle with respect to the horizontal line and a
second branch passage extending from the intake pas-
sage 92 to the cylinder chamber C2 as being inclined
downwardly at a small angle with respect to the hori-
zontal line.

Although the invention has been described and illus-
trated as being applied to V-type engine, it is applicable
to other types of engines. For example, the invention
may be applied to horizontal opposed, four-cycle two-
cylinder engine in which explosion intervals 81 and 62
(FIG. 2) between two cylinder chambers are different
from each other. Also it is applicable to two-cycle en-
gines.

As will be apparent from the foregoing description,
according to the invention, the unbalance in air-fuel
ratio between the cylinders is effectively suppressed and
hence air-fuel ratios of the mixtures in both cylinder
chambers may be set or adjusted to optimum values.
Since the possibility of the lean mixture having inappro-
priately low fuel content being introduced into one of
the cylinder chambers is effectively suppressed, it is
possible to prevent knocking, misfire, run-on and after-
burn from being produced. At the same time, the smear-
ing and damage of ignition plugs may be avoided since
the possibility of the thick mixture having inappropri-
ately high fuel content being introduced into the other
cylinder chamber is effectively suppressed. Further, the
invention brings about these meritorious effects without
causing the problems relating to the layout of the en-
gine.

We claim:

1. A two-cylinder engine comprising:

a first cylinder and a second cylinder adapted to per-
form explosions at such timing that an interval
from explosion in said first cylinder to explosion in
said second cylinder is shorter than an interval
from the explosion in said second cylinder to the
explosion in said first cylinder,

a single carburetor, and

an intake manifold communicating between said car-
buretor and said cylinders for supplying an air-fuel
mixture into the latter,

said intake manifold having an intake passage com-
municated with said carburetor, a first branch pas-
sage branched from said intake passage and com-
municating with said first cylinder and a second
branch passage branched from said intake passage
and communicating with said second cylinder,

said intake passage, said first branch passage and said
second branch passage being arranged such that an
angle formed between an axis of said intake passage
and an axis of said first branch passage is smaller
than an angle formed between the axis of said in-
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take passage and an axis of said second branch
passage.
2. A two-cylinder engine as set forth in claim 1,
wherein said first branch passage and said second
branch passage are arranged substantially horizontally
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6
and aligned with each other, and said carburetor is
arranged at substantially a central part between said
cylinders.



