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@ Internal combustion engine having negative pressure space portion.

@ A space portion is provided at least around an output
shaft of an internal combustion engine 10 and negative
pressure generating means 34 is communicated with this
space portion 24. This negative pressure generating means
is made operative to drain the air in the space portion,
thereby setting a pressure in the space portion into a desired
negative pressure.
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TITLE OF THE INVENTION

INTERNAL COMBUSTION ENGINE HAVING

NEGATIVE PRESSURE SPACE PORTION

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an internal combustion
engine having a negative pressure space portion and, more
particularly, to an internal combustion engine having a negative
pressure space portion whereby the negative pressure space
portion is formed around an output shaft of an internal combus-
tién engine.

Description of the Prior Art

A pressure in a crankcase formed in the lower portion of
an internal combustion engine, e;g., a feciprocating engine is
set to be substantially eugal to an atmospheric pressure.
Upon operation of the engine, a piston reciprocates in a cylinder,
thereby performing the respective steps of suction, compression,
explosion, and exhaust. At the same time, the piston is sub-
jected to the explosion pressure and transfers the power through
a connecting rod to a crankshaft as an output shaft, thereby
obtaining a power due to the rotational motion of this crankshaft.
However, upon operation of the engine, the reciprocating
motion of the piston, particularly the motions at the timerof
the suction and explosion actions and the rotational motion of
the connecting rod and the crankshaft are disturbed by the air

in the crankcase, so that the output of the engine is reduced.
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In addition, the above-mentioned air in the crankcase causes

the deterioration in quality such as the oxidation of an engine
o0il or the like; therefore, in a lubricating device using this
engine o0il, there is such an inconvenience that it is impossible
to satisfactorily perform the important actions such as the
lubricating action of various k§nds of parts, cleaning action,

etc.

SUMMARY OF THE INVENTIOR

It is an object of the present invention to provide an
internal combustion engine having a negative pressure space
portion whereby: an air resistance in the engine is reduced in
operation of the internal combustion engine; an engine output
efficiency and a ratio of a fuel consumption gquantity to a unit
run distance of a motor vehicle are improved; deterioration in
guality such as the oxidation of an engine oil or the like due
to oxygen in the air is prevented; a service life of the engine
oil is elongated; éhd the expenses are cut down.

The above object is accomplished by an internal combustion
engine which is constituted as follows. Namely, a space por-
tion is provided around at least an output shaft of the internal
combustion engine and negative pressure generating means is
communicated with this space portion. The neéative_pressure
generating means comprises, for example, a vacuum pump and by
making this vacuum pump operative, the air in the space portion
is drained to the outside, thereby enabling the pressure in the

space portion to be in a desired negative pressure.
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According to the present invention, the following effects
are obtained.

(a) 2An air resistance can be réduced in operation of an
internal combustion engine and an engine output efficiency can
be raised, while a ratio of the fuel consumption to the run
distance can be improved.

(b) & deter;orétion in guality such as oxidation of an
engine oil due to the air, or the like can be prevented, thereby
enabling the service life of the engine oil to be elongated and
enabling -the expenses to be saved. )

{¢) The above-mentioned effects can be improved more and
more as a degree of vacuum in the space portion is raised,
i.e., as the negative pressure therein is increased.

(d) The present invention can be also applied to a blowby
gas which flows from the combustion chamber of the internal

combustion engine into the space portion.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 - 3 illustrate a first embodiment of the present
invention, in which

Fig. 1 is a cross sectional‘view~withAa partSCut_away
of the main part of an engine;

'Fig.'z is a schematic eﬁlargéd diagram afja top dead
point of a piston of the engine;

Fig. 3 is a schematic enlarged diagram at a bottom dead
point of the piston of the engine; and

Fig. 4 is a schematic enlarged diagram of the engine
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showing a second embodiment of the present invention.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention will be described
in detail hereinbelow with reference to the drawings.

Figs. 1 - 3 illustrate a first embodiment of the present
invention. In Figs. 1 - 3, a reference numeral 10 denotes a
gasoline engine as an internai combustion engine; 12 indicates
a spark plug; 14 is an intake valve; 16 an exhaust valve; 18
a combustion chamber; 20 a cylinder; 22 a piston adapted to be
slidably moved in the cylinder 20; 24 a crankcase as a space
portion provided around an output shaft; 26 a crankshaft as
an ou%put shaft; 28 a connecting rod for coupling the piston
22 with the crankshaft 26; and 30 an 0il pan.

One end 32a of a negative pressure passageway 32 opens in
and is communicated with the crankcase 24 in the lower portion
of the gasoline engine 10, while the other end 32b of the
negative pressure passageway 32 opens in and is communicated
with a vacuum pump 34 as negative pressure generating-meaﬁs.
In this embodiment, the vacuum pump 34 is not made operative
by the piston motion of the gasoline engine 10 or by the rota-
tional motion of the crankshaft, but it is operated by the
driving force to be generated by another driving apparatus,
e.g., an electric motor.

A reference numeral 36 represents a balance weight of the

crankshaft 26.

The operation of the first embodiment will then be described.
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The vacuum pump 34 is made §perative to drain the air in
the crankcase 24 through the negative pressure passageway 32.
Due to this a pressure in the crankcase 24 becomes a desired
negative pressure.

In operation of the engine, as shown in Figs. 2 and 3,
the piston 22 vertically reciprocates from the top dead point
to the bottom dead point. The crankshaft 26 is rotated -through
the connecting rod 28 due to this vertical reciprocating motion.
At this time since the crankcase 24 is in the negative pressure
state, this enables an air resistance to be reduced in the
vertical motion of the piston 22, particularly, in the descend-
ing motion thereof and the rotational motion of the crankshaft
26. ?hus, the vertical motion of the piston 22 and the rota-
tional motion of the crankshaft 26 can be smoothly performed.
In addition, it is also possible to prevent deterioration in
guality of an engine o0il due to the -air in the crankcase;24.

On the other hand, although a pressure in the crankcase
24 has been set into a desired negative pressure, the above-
menéioned operational effect»cén be further improved as a
degree of vacuum, i.e., a negative pressure is increased.

Fig. 4 illustrates a second -embodiment of the present
invention. In this second emboéiﬁent, the parts and components
having the same functions as those of éhe parts and components
shoﬁn in the first embodiment are designated by the same refef-
ence numerals. A feature of the second embodiment is that the
crankshaft 26 and the vacuum pump 34 as the negative pressure

generating means are interlocked by momentum transfer means 40.
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In other words, when the crankshaft 26 is rotated upon opera-
tion of the engine, this rotational force is transferred to
the vacuum pump 34 through the momentum transfer means 40,
théreby making the vacuum pump 34 operative. The air in the
crankcase 24 is drained through the negative pressure passageway
32 by the vacuum pump 34, thereby causing a pressure in the
crankcase to be negative.

Namely, since the vacuum pump 34 can be operated upon
operating the engine, a pressure in the crankcase 24 can be
always maintained into an optimum nagetive pressure and it is
also possible to cope wity a downstreem of a2 blowby gas, thereby
enabling the vertical motion of the piston and the rotational
motiop of the crankshaft to be smoothly performed.

In addition, the present invention is not limited to the
above embodiments, but many variations and modifications are
possible.

For example, although the above first and second embodi-
ments have been described with regard to a gasoline engine,
the present invention can be also employed to othér various
kinds of engines (e.g., a diesel engine, etc.) in the intermal
combustion engine. In addition, in a rotary engine of the
internal combustion engine, by setting a pressure in a space
which is constituted by an internal gear of a rotor and a
stationary gear into a negative pressure, an air resistance
in the engagement of each gear upon rotation of the rotor is

decreased and the rotor and an eccentric shafi are rotated

smoothly, thereby enabling an output efficiency of the engine
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to be improved.

In addition, in the second embodiment, the blowby gas
which flows from the combustion chamber into the crankcase is
always drained from the crankcase by the vacuum pump which is
interlocked with the crankshaft and a pressure in the crankcase
is set into a negative pressure; however, it is also possible
to maintain the pressure in the crankcase to be negative by
other methods such as a method of utilizing the reciprocating
motion of the pisﬁon and the negative pressure of a suction
tube, or the like.

Furthermore, in the first and second embodiments, the
engine and the vacuum pump as the negative.pressure‘generating
means were communicated'by the negative pressure passageway
and are integrally constituted, but it may be possible to
constitute in such a manner that the engine and the negatiﬁe
pressure passageway or the vacuum pump are detachably provided
and the pressure in the crankcase is set into a negative pressure
using the vacuum pump if necessary. With such a constitution,
it is possible to reduce the number of steps of attaching‘the
vacuum pump and the negative pressure passageway without céusing

any inconvenience of an increase in weight of a vehicle.
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WHAT IS CLAIMS IS:

1. 2n internal combustion engine having a space portion
provided at least around an output shaft of the internal
combustion engine, a pressure in said space portion being set
into a negative pressure.

2. 2n internal combustion engine having the negative
pressure space portion according to claim 1, wherein said
internal combustion engine is a reciprocating engine.

3. An internal combustion engine having the negative
pressure space portion according to claim 2, wherein said
space portion is a crankcase provided around a crankshaft
as the output shaft.

4. an internal combustion engine having the negative
pressure space portion according to any one of claims 1, 2
and 3, wherein negative pressure generating means for setting
the pressure in the space portion into a negative pressure is
a vacuum pump.

5. 2An internal combustion engine having the negative
pressure space portion according to claim 4, wherein s;id
vacuum pump is made operative by an electric motor.

6. An internal combustion engine having the negative

pressure space portion according to claim 4, wherein said
vacuum pump is made operative by the rotational motion of a
crankshaft of said internal combustion engine throﬁgh momentum
transfer means.

7. 2n internal combustion engine having the negative

pressure space portion according to claim 1, wherein said
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internal combustion engine is a rotary engine.
8. An internal combustion engine having the negative
pressure space portion according to claim 7, wherein said
space portion is formed by an internal gear and a stationary

gear.

[ S
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