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@ Four-cycle internal combustion engine.
@ In a four-cycle combustion engine of the type having a
plurality of intake valves and of exhaust valves provided in
each cylinder, at least an additional intermediate intake valve
(5') is arranged in order to enlarge the number of intake
valves. Said intermediate intake valve is arranged to face the
combustion chamber of the cylinder at a smaller angle {a,) of %
inclination with respect to the axis {£,) of the cylinder than 2
that of the remaining intake valves (5) which are arranged at 5 110 9 14
both sides of said intermediate intake valve. As a result, any {7- -
interference between said valves can be avoided. i \° 8 7 o i
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20 FOUR-CYCLE TRTERNAL, COMBUSTION ENGINE

The present invention relates to a four-crycle internal
combustion engine. In order to improve tzs outout ver—
formance of a four-cycle internal combustion engine

25 at s high' speed running range, it is a current opractice
to increase the number of intake valves 2n»d the number of
exhaust valves for each cylinder of the internal combustion
engine.

30 This is partly because the sum of the arezs to be occupied
in a combustion chamber by the intake and exhaust valves,
i.e., the so-called "valve area" is increzsed to improve
the charge and discharge efficiencies in zccordance wit
increases in the intake and exhaust valves and partly

35 because the respective valves themselves can have their
sizes and weights reduced so that their followabilities
at a high speed can be improved.
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Hdowever, there exist restrictions in that the zrea of
the combustion canmver to be faced by.the respective
valves is limited and that the plural valses have to be
arranged within that limited area withou: any inter-
ference among the vlural valves.

In case the number of the valves is increzsed, there
arises another problem in providing a suiiable system

-for driving said wvalves.

ot
n

Specifically, in the structure having 1 valves driven

by the cam shafts vhich are located just zvove thenm,

a valve or valves n2y occasionally fail to be a2ligned

with the corresponding cam shaft if the valve number is

too large.

In Shis case, connecting means for connecting the mis-
5 lve or valves and its or their cam shait is

newly reaouired for driving it or thenm, thus raising

2nother droblem that the construction of The valve driving

system is complicated.

b

rom the reasons thus far discussed, according ta the
prior art, the respective numbers of the intake and
exhaust valves are two and are not increased further.

The inventlon as claimed has been concelvad in order to
remedy these drawbacks and solves the problem to provide
a four-cycle engine which is enabled to have at least
three intake valves of the intake and exhaust wvalve

without detrimental interferences in a conoustion chamber

-and to drive the three pairs of valves without rendering

_their driving system too complicated.

35

One waj of carrying out the invention is described in
detail below with reference to drawings which illustrate
merely one specific embodiment, in which:-
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) igure 1 is o lonmitndinal section s5horing She ensine

according to the nresent invention; sirure 2 is 2 section
o . - - s . .
caken along line IT1 - TI of visure 1; Fisure 3 is a section
talten along line IIT - III of Fisure 1; 2né Figure 4 is a

5sec*'sion taken along line IV - IV of Tsure 2.

These drawings illustrate one cylinder of a four-cycle
engine, in which reference letters a and b indicate a
cylinder and 2 cylinder head, resvectively, and reference
numerals 1 and 2 indicate an intake passage and an exhaust

10
passage, respectively.

‘Tumeral 3 indicates a combustion chamber which is formed

below the afore-menvioned cylinder head b 224 into which

1gobe intvzie end exhaust passages 1 and 2 are ovened.

icates a threaded hole for mounting an

gnition plug, vhich is ovened at the center porition of

[

he upper side of the afore-mentioned combusiion chamber 3.

20
Yumeral 5 indicates intvske valves for ovening and closing
the afore-mentloned intzke passage 1, znd nuneral 6
1 pening and closing the exhausi

Dassage 2.

2535313 intake and exhaust valves 5 and 6 have their respeétive
lower ends facing the combustion chamber 3 to close the
open ends of the intake passage 1 and the exhaust vassage 2,
respectively. Their resvective intermediate portions are
slidably supported in the wall of the cylinder head b

3Othrough guides 5a and 6a.

Numerals 7 and 8 indicate lifters which are formed to extend

from the upper ends of both the afore-mentioned valves 5

and 6 and through which both the valves 5 and 6 are connected
35to corresponding cam shafts 9 and 10 just thereabove so

that they are driven by said shafts 9 and 10.
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1 Mumerals 11 and 12 indicate springs which zre made
onerative to bias the. intalie and eshaouss vaives 5 and 6 1n

their closing directions.

f.')

~

iy

225 9 and 10 arero-
b through a cam

5 furthermore, the afore-mentioned cz
tatably supported above the cylinder hez

2

carrier 13 and cam caps 14 and 15.

Humeral 16 indicates a cover which covers the afore-
jomentioned cam shafts 9 and 10 and the cam caps 14 and 15
and which is formed to extend from the urr2» end of the

cam carrier 13,

The four-cycle engine thus constructed is eguipved, so as

15 to improve its output performance, with = Ziurality of
intaXke valves 5 and 2 »lurality of exhaust valves 6 for
eack cFlinder, of whicah at least the inTz¥z wvalves 5 are
three iz nu-der.

20 1ncidenvally, it is -~uite natural that The aumbers of the

ntake passage 1 and the exhaust passage 2 de increased in

e

ccordance with the resvective numbers cf The valves 5
and 6.

o

25The afore-mentioned three intvake valves 5 =2re arranged and
constructed such that the intermediate one 5' faces the
combustion chamber 3 at a smaller angle of inclination with
respect to the axis Z1 of the cylinder a taan that of the
remaining two outer intake valves 5,5.

30
Specifically, if the angle of inclination of the inter-

H,mediatg intake valve 5' is designated at &1 whereas the

" angle of inclination of the two outer intake valves 5 is

- "indica‘c-ed at xp, then a relation of Xj{ xz exists.

..35

"On the other hand, the afore-mentioned intake valves 5 are

further arranged and constructed such that all their

f:qegpective axes /2 extend through the center 01 of the

R
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Thus, the afore-mentioned intale valves 5 2»e a
as shown in Figure 2, such that the internediate one 5!
5is more offset to the outside with respect Go the center
line £3, vhich divides the combustion chanber 3 into
intake and exhaust portions, than the two intake valves
5,5 at both sides, whereby the entirety of intake valves
5.does not interfere with one another. '
10
Moreover, since the respective intake valves 5 have their
axes £2 extending through the center O1 of The cam shaft 9,
nothing is newly required except the 1lifters 7 acting as’
means for connecting the in%take valves 5 with said shaft 9.
15
02 <
nuz=tsr zni are arranged in the combustion cihamber 3 on &
plane-é4 which is parallel to the afore-mentioned center

14 ‘65

l)

e ccatrary, the exhaust valves 6 vrovided are two in

20
Foreover, the exhaust valves 6 are errenzel To have their
respecvive axes.£7 extending through ths ceater Op of

the cam shaft 10 and zre set with an ecual 2angle of

inclination X3 with resvect to the axis £1 of the cylinder a.
25 , ,

Thus, since the afore-mentioned exhaust valves provided

are two in number, they are prevented from interfering with

each other, even if they are in the combustion chamber 3 on

the straight line, and nothing is newly required except the
3polifters 8 acting as means for connecting the exhaust valves

6 with the cam shaft 10.

Incidentally, although the intake valves 5 provided in the
embodiment thus far described are three in number, three

35 exhaust valves 6 may be provided if they =2dop% the arrange-
ment and construction similar to those of the intake
valves 5,
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As hos been descrivbed hereinbefore, according to the

w

1 T
present invention, the intermediate intzlie valve 5' is

arranged to face the combustion chamber =t a smzller
anzle 3 of inclina®ion with respect to the axis £3j of
5the cylinder than that of the remaining two intake valves 5
when the three intalle valves are to be provided. 4s a
result, the intermediate invake valve 5' is more ofiset
to the outside than the intake valves at both sides so that
said three intake valves can be arranged in the combustion
1 Ocham‘oer without any inverference among them.
Moreover, said three intake valves are so0 =rranged that
their respective axes extend through the center 01 of their
can shaft 2. The vnositional relationshin tatween the
alves and their cam shaft is not changed from
that of the prior art, and no new one is reguired as the
mezns IoT connecting the respective valves with their cam

made complicaved.

20

25

30
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CLATIMS:
1. A four-cycle internal combustion enzine 0f the
tyoe having for each of its cylinders a plurality of

intake valves and a2 pvlurality of exthaust v2lves, both
types of valve being driven by resnective can shzfts as
are provided just above said intake and exhz2ust valves,
respectively, caracterized in that at least of said
intake valves (5) are provided three in number such that
the intermediate intake valve (5') is arranged to face
a combustion chamber (3) at a smaller angle (x3) of
inclination with respect to the axis (J1) of said cylinder
(a) than the angle (x2) of inclination of She remaining
intake valves (5) at both sides of said intermediate
intake vzlve (5'); and in that said three intake valves
(5,5'5) nave their respective axis (¢5) extending to

interszect the axis (01) of a cam shaft (9) driving said

2. Zngine according to claim 1, characierized in thsav
the intermediate intake valve (5') is more offset to the
outside with respect to a centerline ({3), which divides
the combustion chamber (3) into intake and sxhaust _
portions, than the two intake valves (5,5) at both sides
of said intermediate valve (5').
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