BESCRI'PTI ON I ntake port shape of internal conbustion engine
Technical Field This invention rielates to an intake port shape of
Fnternal conbustion engine, and particularly to an intake port shape of
internal conbustion engi ne which produces a swirl by using a direct port.
Background Art I n the iDtE™AEGIRdJoRUDSt OdN engi ne of such a type,
various technol ogies and studies have been nade to inprove an intensity of

swirl flow by geman Itpo&& ahdidee il O tQAirrdit akhdd SN i &ilgiméake port or
at an outlet of the intake port, and there are a shroud valve nethod, a

maske at, t q_ nd a stepped port nethod etc. The shroud val ve
nmet ho e in.which a shroud for direction control is forned
on an intake_ valve, the masked plate nethod has a structure in which an
annul ar naskK8dSplREEHIRR dEBLALER &9 | FhatBtakRt ARfithgSREAPEaod jinternal
i nstalled between a valve seal and a seat fitting annular stepped surface
as shossdustikmbehghed, Raie parAdoileatliyoho an intake port shape of internal

combustion engine which produces a swirl by using a direct port.
Background Art

In the internal combustion engine of such a type, various
technologies and studies have been made to improve an intensity of swirl
flow by controlling a direction of intake flow in an intake port or
at an outlet of the intake port, and there are a shroud valve method,
a mas];ed plate method and a stepped port method etc.

The sh‘roud valve method ha’s a structure in which a éh‘roud for
direction control is formed on an intake valve, the masked plate method
has a structure in which an annular masked plate provided with an inward
extending surface is installed between a valve seal and a seat fitting
annular stepped surface as showed in Published Patent Application
(KOKAI) No. 63-131824, and the stepped poft method has a structure in
which an inward extending inclined wall is formed on an inner peripheral
wall of intake port as showed in Published Pai;_ent Application (KOKAI)
No. 8-189366.

r Inv ion
(Technical Problem to be solved by the Invention)
In the shroud valve method, it is required to equip a locking

mechanism to the intake valve in order to secure a position of the shroud.



(‘RKOKAI') No. 63-131824, and the stepped port nethod has a structure in -
which an inward extendi nginclinedwallig fornedon an innerperipheral wall
of intake port as showed in Published %atent Application (KOKAI) No.
8-189366. Disclosure of Invention (Technical Problemto be solved by the

| nventied®fore, a stnidimirzhbeudnes vompitivated tto sausguar edstoirquepsa,
| ocking nechanismto the intake valve in order to secure a position of the
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i ncrease, one SI g I's apt to occur on the intake valve due to -
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wor sened because a flow sectional area is practically reduced by the
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I ntake port is abruptly reduced so that the flow coefficient is worsened.
Al so,worsened because a flow sectional area is practically reduced by the

- shroud.

In the masked plate method, a flow sectional area of the intake
port is abruptly reduced so that the flow coefficient isworsened. Also,
its plate member will cause a pioblem of durability.

In the stepped port method showed in Published Patent Application
(KOKAI) No. 8-189366, a crescent extending portion is formed on a seat
fitting stepped surf_a_ce. In such a. shape of _flow rlestrict'ion type,
‘the fiow sectioﬁal aréa of-'intake is remarkably reduced to cause a
worsening of flow coefficient due to an excessive increase in a extending
amouﬁt of arc-shaped inner peripheral edge of the extending portion
in order .to efficiently restrict a valve stem collision flow which is
a maximum counter swirl flow.

(Object 6f the Invention)

An object of the present invention is to restrict a part of intake
flow which is apt to flow in a direction opposite to a swirl flow after
colliding with a valve stem, and to produce an intense swirl flow while
controlling a worsening of flow coefficient. To prevent the one-sided
wear and to improve the durability are also objects of the présent
invention.

{Solution for the Problem)



i'fs pl'ate menber will cause a problem of durability. In the stepped
port nethod showed in Published Patentg Application (KOKAI) No: 8-189366, a
crescent extending portion is fornmed on a seat fitting stepped surface.

'I'n such a shape of flow restriction type, the flow sectional area of
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to an excessive increase in a extending anount of -arc-shaped inner
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opposi te to aswirl flowafter <colliding wwith a valve stem and to pr oduce
an i featsdsshprmed] ey ahiirtake mewt (quigiet \E&@éﬂ%@foﬁ £y dwnegsf peafeht .
To prevent the one-sided wear and to inprove the durability are al so
obj ecirsl ah dnefpceseht valweseiadnd is(Batetdomtdadr wibk thobhamlar stepped

surface 14 to support it,

a shape of an inner peripheral edge of the annular stepped surface
14 includes a shape of an inner peripheral edge 4a of the valve seat
4 as its base circle, and has an extending portion 15 projecting towara
a valve stem 11 side at a radial inlet side portion of an intake port,
and_

the extending portion 15 is formed into a mountain—like shape
which widens from a top'porfidﬁ'lSa'projécting.towafd'the.valve'stem
side to both peripheral sides with moderate inclinations, and finally
connects to the base circle at both foot ends, and

a ridge-like back wall 16 is formed at a side opposite to a valve
seat side of the extending portion 15, the back wall decreasing its
projecting height toward an upstream side along an intake port 2 and
connecting smoothly to an inner pefipheral wall sﬁrface of the intake
port 2.

An invention as claimed in Claim 2 of the present invention is
characterized by that, in an intake port shape of internal combustion _
engine wherein an annular stepped surface 14 for supporting a valve
seat is formed on an intake port outlet portion of a cylinder head 1,

and an end face of a valve seat 4 is made contact with the annular stepped



An invention as claimed in Claim1 of the present invention is
characterized by that, in an intake poyt shape of internal conbustion
engi ne wherein an annul ar stepped surface 14 for supporting a valve seat
is formed on an intake port outlet portion of a cylinder head 1, and an
end f guefarealdaltee syppors iig,made contact with the annul ar stepped

surface 14 to support it, a shape of an inner peripheral- edge of the
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of the valve seat 4 as its base circle, and has an extendi ng portion 15
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and finally connects to the base circle at both foot ends, and - a
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of the extending portion 15, the back wall decreasing its projecting
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snoothly to an inner peripheral wall surface of the intake
has a flat top portion 15a projecting toward the valve stem side, widens
from the flat tob portion 15a to both peripheral sides with moderate
inclinations, and finally connects to the base circle at both foot ends,
and

a ridge-like back wall 16 is formed at a side opposite to a valve
seat side of the e}_ctending portion 15, the back wall decreasing its
projecting height toward an ups'tream'side'a.tlong' an iﬁtake. port 2 and |
connecting smoothly to an inner peripheral wall surface of the intake
port 2.

An invention as claimed in Claim 3 of the present invention is
characterized by that, in an intake pért shape of internal combustion
engine wherein an annular stepped surface 14 for supporting a valve
seat is formed on an intake port outlet pdrfion of a cylinder head 1,
and an end féce of a valve seat 4 is made contact with the annular stepped
surface 14 to support it,

a shape of an inner peripheral edge of the annular stepped surface
14 includes a shape of an inner peripheral edge 4a of the valve seat
4 as its base circle, and has a extending portion 15 projecting toward

a valve stem 11 side at a radial inlet side portion of an intake port,



pgort 2. An invention as clainmed in Claim2 of the present invention
is characterized by that, in an intakg port shape of internal conbustion

engi ne wherein an annul ar stepped surface 14 for supporting a val ve

seat

is formed on an intake port outlet portion of a cylinder head 1, and an
end face ofthe \attendigey pbrtsiomndd dentfacmedi tihtohenaangt-dd ket epppe with
surface 14 to support it, a shape of an inner peripheral edge of the

annuldsisdeppesl snefegse dfrénel ugeg a shape of an inner peripheral

edge 4a

of the valve seat 4 as its base circle, and has a extending portion 15
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trapezoi dal shape which has a flat top portion 15a proj ecting toward . the
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sides with noderate inclinations, and finally connects to the base circle
at boéiglottawaied amnpstream side ddenlg lam Badlakeaplort62i snflocopdeatiag
si de opposite to a val ve

smoothly to an inner peripheral wall surface of the intake port 2.

An invention as claimed in Claim 4 of the present invention is
characterized by that, in an intake port shape of internal combustion
engine as claimed in claim 2 or 3, a partially circular concave portion
is formed on the top portion 15a with a specified distance kept from
thé valve stem 11.

| An inventior} as claimed in Claim 5 of the present j.nvention is
characterized by that, in an iﬁtake‘port shape of internal combustion
engine as claimed in claim 2 or 3, amountain—-like top portion projecting
toward the valve stem side is formed at the trapezoidal or arc-like
extending portion.

An invention as claimed in Claim 6 of the present invention is
characterized by that, in the intake port silape of internal combustion
engine as claimed in any one of claim 1 to claim 5, a rounded valve
seat 1s installed for serving as the valve seat.

(Effect superior to Prior Art)

(1) Conventionally, a part of intake flow has been made collide against
the valve stem or valve head to produce counter swirl flow. In the
present invention, this part of intake flow is made uniform and divided

to both sides of the valve stem by the back wall 16 to avoid collision



seat

side of the extending portion 15, the back wall decreasing its

projecting height toward an upstream sgde al ong an intake port- 2 and
eonnecting snoothly to an inner peripheral wall surface of the intake port

2.

An invention as clainmed in Claim3 of the present invention is

char agaimsedhey veAake, stamain i atfllow poutr sehfipemahi dwa gromltheodhirskieoport
engi ne wherein an annul ar stepped surface 14 for supporting a valve seat
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of the val ve seat 4 as |ts base circle, and has a extending portion 15
proj F&T G FRARyY zedering saerynstseam side FRAFal iRnfetadial PoFerbhoBf
an-intake port, the extending portion 15 is fornmed into an

arc-|

qiketlsmamlw t$tem ekhethrowgh heedmas eo£i the efoprportion 15a extending
tp the valve stem side. Thus, the swirl flow can be intensified.
(2) Since it is not required to lock the intake valve as in case of
the conventional shroud method, the one-sided wear of the intake valve
due to thermal deformation etc. can be prevented and the durability
of valve can be maintained. Fu_rther, there is no possibility of wrong
assembling of the intake valve and deviation of stem axis.

(3_) The flow sectional area is changed by forming the back wall 16
foliowed'by the extending portion 15 at the upstream side o'f ‘the énmilar
stepped surface 14. Consequently, the intake flow is made uniform frdm
the upstream side within the intake port, so that a pressure loss can
be reduced, as compared with the conventional shroud valve method and
the mask plate method.

(4) In the invention as claimed in Claim 1, the extending portion 15
is formed into the mountain-like shape which extends from the top port'ion
15a projecting toward the valve stem side, to both peripheral sides
with moderate inclinations, so that a percentage of a masked area in
the vicinity of the valve stem 11 becomes large. Therefore, while
effectively restricting the intake flow which is apt to flow in the
direction opposite to the counter swirl flow after colliding against

the valve stem 11, a decrease in the flow sectional area can be minimized



a back wall 16 is forned at a side opposite to a valve seat side of the
extending portion 15, the back wall degreasing its projecting -height
t-oward an upstream side along an intake port 2 and connecting snoothly to
an inner peripheral wall surface of the intake port 2. An invention

as cl ahded Low€lrdnm 4fofthiehe lphe sorif fimdentt aar e ghesweiesd zed by that,
In an intake port shape of internal conbustion engine as clained in claim

2 or 3pyarpachkakhyesicioH ak eqa%\éfa Rer rdl(hé'lm izls ofror:ﬂe%i?flbet hea tl%oas%f;réﬂé)n

15a with a specified distance kept from the valve stem 11.

I nvent.i cl. ali I n ai,n 5 of the present d.nvention.,is har acteri zed
by ¢ nePE BAEOF RERhS BreRuaTngaent {op Briras ditbe: F 6 toRgH Lo d DRsoRSRG
inclaim?2 or 3, a nmountain-like top portion projecting toward the valve

stem §P8¥-is formed at the trapezoidal or arc-like extending portion.

An invention as clainmed in Claim6 of the present invention is

char adbér Izethbyinhebtion aveclaiméé horclshmpe of 5 ntsimmad tenaxddmiling

engine as clained in any one of claiml to claim5, a rounded val ve seat
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(1) Conventionally, a part of intake flow has been nade col |1 de agal nst

the arc-like or trapezoidal shape, the sectional area of extending
portion can be increased and the swirl flow can be intensified further
while controlling the lowering of the flow coefficient, as compared
with the mountain-like shape alone, the trapezoidal shape alone, or
the arc-like alone.
(7) When a rounded valve seat 24 is inst‘_.all_ed for serving as the valve
seat as de-sc'r'ibed in thé invéntion és claimed in Claim 6, a peeling-off
of intake flow is reduced at a border between the bottom of a seat surface
23 and a lower rounded surface 21. This effect is remarkable at a part
where no extending poi:tions_existing, and a counter swirl flow is
relatively reduced. Thereby, the swirl flow is further intensified.
ri ripti f the D |

"Fig. 1 is a vertical sectional view of a cylinder head of the
internal combustion engine according to Claim 1 of the present
invention. Fig. 2 is a sectional vieQ taken on a line II - II of Fig.
1. Fig. 3 is a sectional view taken on a line III - III of Fig. 1.
Fig. 4 is a sectional view taken on a line IV - IV of Fig. 1. Fig.
5 is a vertical sectional view of a cylinder head of the internal

combustion engine according to Claim 6 of the present invention. -Fig.



t-he val ve stem or valve head to produce counter swirl flow In the
present invention, this part of intakegflow is nmade uniformand divided to
both sides of the valve stemby the back wall 16 to avoid collision

agai nst the valve stemin a flow course fromm dway of the intake port 2
to the extenskogiqo ivhed Sobfa thervasaree seathfFigi ng aocookdingt Epp€daim
portion 14, and the intake flowin a direction of counter swirl is

restry %tfeéheypfssléﬁt Noh#h 40354 | €aMig 08 SPaL8 et idn=adivabwlbf actdait s@het he
val ve stem 1" t hrough neans of the top portion 15a extending toO the valve
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require ve as I n cas he”conventi ona

met hod, the one-si ded wear of the intake_valve due to thernal defornmation
etc. %éﬂlad@cﬂ%%ﬂe?ﬁ% HRAgGE WWQF hagackanistdas pd pEPRAAMSERFs of
Further, there is no possibility of wong assenbling of the intake valve

and clén/gaal,oﬁlgt Gaam Bkgs.7 with Thatfdbwriectavhal dten Psishkaagetibpal
formng the back wall 16 followed by the extending portion 15 at the
upst repey Shflea Qpathes@p@UhBEh Fig. 2 according to Claim 4 of the present
invention. Fig. 10 is a sectional view of a part same with Fig. 2
according to Claim 4 of the present invention. Fig. 11 is a sectional
view of a part same with Fig. 2 according to Claim 5 of the present
invention. Fig. 12 is a sectional view of a part same with Fig. 2
according to Claim 5 of the present invention.
r i nv i
.( First -Embodiment according to the' .InveI:.Ltion .clailltled in Claim 1)
Fig. 1 to Fig. 4 are the embodiment according to the invention
as claimed in Claim 1 of the present invention. In Fig. 1 showing the
vertical sectional view of the cylinder head 1, the direct type. intake
port 2 connecté at its inlet end to a not-shown intake manifold open
to a side face of the cylinder head 1, and passes through around the
valve stem 11 and a valve head 12 of an intake valve 8 to a combustion
chamber 10. The annular stepped portion 14 and an expanded bore 13
for fitting the valve seat 4 are formed at an outlet end of the intake
lport 2, and the valve seat 4 is fitted in the expanded bore 13 and made
contact with the annular stepped portion 14 to be supported by itl.

An inner peripheral edge 1l4a of the annular stepped surface 14

is formed on the basis of a base circle having the same inner diameter



stepped surface 14. Consequently, the intake flowis nmade uniformfrom
the upstream side within the intake pogt, so that a pressure |oss can be
reduced, as conpared with the conventional shroud val ve nmethod and the
mask plate nmethod. (4) In the invention as clained in Caim1l, the

ext erplaBOt it bifothd Yalive $0404@] amd halshehsrixtedidirlg sershepel S\wpiroh eextiends
. fromthe top portion 15a projecting toward the valve stemside, to both
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masked area rn. {he Vi ol nlty o) e valve stem 11 becomes large.

Ther ef wh ffecti res I’I.Ctl Ihe ntake_flo

f1 ow ‘?ﬁ ﬁ‘u% Jdi rec?‘r 5&&&%‘} £ tHe %O%Jrﬁ%? %ﬁ’/\ﬁlr?fff‘B%ggt g&o&vopl i %ihﬁg
agai nst  the valve stem 11, a decrease in the fl ow sectional area can be
m ni né¥eending portiem 15 | GWEQ‘h‘tht}JRﬂelf Helde o FoeFf ildiredt réggend ikeebasted.

(5) Inthe invention as claimed in Caim2 or 3, since at least the top
portiwalbfla he £xitreed, ndiadr Hecrehsesaties fdrat],ect ioas tmonindi figoheooimtake
easy.
’ port inner peripheral wall surface 2b toward the upstream side and
connects smoothly to the intake port inner peripheral wall surface 2b.

Fig. 2 is the enlarged sectional view taken on the line II - IT
of Fig. 1. The extendiﬁg portion 15 is formed into a mountain-like
shape having large feet on both sides, which comprises a top portion
15a projecting most toward the valve stem side and inclining portions
15b widening frbm'the top portion 15a to both periphera; sides with
moderate inclinations. . Both féot eﬁds.15c conhect toﬁthe'inner'
peripheral edge 1l4a on the base circle without being founded in
particular.

As for sizes of the extending portion 15, its widthW is preferably
about 1 to 2 times as large as a valve stem diameter d, and a projeéting
amoﬁnt (height) H of the top portion 15a is preferably about 10 to 30%
of a valve seat inner diameter (base circle diameter) D. The
above-mentioned range is most suitable for the mountain-like extending
portion to control the reduction in flow sectional area of the intake
port and to effectively prevent the worsening of flow coefficient.
Incidentally, the embodiment shows a case where the width W is

approximately twice as large as the valve stem diameter d and the

projecting amount (height) H of the top portion 15a is approximately



(6) In the invention as clained in Caim4 or 5, since the extending
portion has the shape of conbination ofgthe nountain-Iike shape with the
arc-like or trapezoidal shape, the sectional area of extending portion can
be increased and the swirl flow can be intensified further while

contr 3bRi pg the Nelwe wgad! itme:f |dwnedsfr iki ent, as conpared with the
nmount ai n-1i ke shape al one, the trapezoi dal shape alone, or the arc-Ilike

al one.  (7) Figen4ai s oualath ity st i%hd 1S viRst lalkesh ber tﬁ%rﬂﬁe 28§ Lhey

val ve seat as described in the invention as clained in daim6, a
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at a . re no extendj ortions, existing, and a counter swirl flow
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is o4, therha yalldé tadisor formed imbor ke mowndmsin leike
Brlef Descrlptlon of the EXamnngs Fig. 1 is a vertical sectional

vi ew hapecyhaviteg Mederdte hdndlimeriainscocbusesponerigignetacciiei rgdve-
Claim1 of the present invention. Fig. 2 is a sectional view taken on a

line mentibhedf ekitgndihg Pogtidd 95 sectional view taken on a line Il -
1l of Fig. 1. Fig. 4is a sectional viewtaken on aline IV - IV of Fig.
1. Fig. Spig.a3vest tfidl «AEGEHRAALKEGWNAN 18V tA9Rh Rerd i 14hg Iterna

" III of Fig. 1. This figure clearly shows a shape of the valve seat

4, |

In Fig. 1, a main current of intake flow supplied from an intake

manifold into the intake port 2 flows along a radial downstream side

intake port inner peripheral wall surface 2c as shown by an arrow F1,
fof’example, and is supplied into the combustion chamberhlo to:become .

~a swirl flow. At an upstream side (inner peripheral wall surface 2b

side) in the intake port 2, the intake which will conventionally collide

against the valve stem 11 and flow in the direction opposite to the

swirl direction as shown by an imaginary arrow £3, is made uniform and

divided to radial both sides of the valve stem 11 as shown by an arrow

F2 by the ridge-like back wall 16 extending from midway of thé intake

port 2 to the extending portion 15. Then, the intake flows in the

direction of swirl similar to the main current F1, and is supplied to

the combustion chamber 10. In addition, the space S at radial upstream

side of the valve stem 11 is made narrow by the top portion 15a projecting

toward the valve stem side and the intake flow in the direction opposite

to the swirl is restricted, so that the swirl flow can be intensified



conbustion engine according to Claim6 of the present invention. -Fig.

8 6 is a sectional view of a part sagp with Fig. 2 according-to Claim 2
of the present invention. Fig. 7 is a sectional view of a part same wth
Fig. 2 according to laim3 of the present invention. Fig. 8 is a

char afuethsri.c di agram conparing characteristics of enbodinments of Fig. 2,
Fig. 6 and Fig. 7 with that of prior art. Fig. 9 is a sectional viewof a

part $sgBowt! Bmbb@iméndC e@icdrdd nid td AinE 4rifedthiddESeitled I IWERIAOR. 2)
Fig. 10 is a sectional view of a part same with Fig. 2 according to aim
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secti onal _vi.ew gf Oagf pgét same with, Fi accor di ng tg Claimb5 of _the
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Enbodi nent according to the Invention clained in Caim1) Fig. 1to
Fi g. 4carseshendibgdteasihe atisyw diakegnt ont blee | Iivientlilon IR T(Fdigved)i noCl ien 1
of the present invention. In Fig. 1 showi ng the
same part of Fig. 2. In Fig. 6, the extending portion 15 put at the
end of the r.adial intake port inlet side (right side of Fig. 6) is formed
into a trapezoidal shape wherein the top portion 15a is formed into
a flat shape and its both sides are provided with widened inclining
portions 15d. A projecting amount H of the top portion 15a is about
10 to 30% of the valve seat inner diameter D with respect to the base
circle C, and its width W is about one to four times as large as the
ﬁaive’ -stem .diame-ter d At .th'e upstreém side of the extending portion
15 in the direction intz_ake flow, the back wall 16 is formed in the same
way as explained in Fig. 1, which decreases its projecting amount from -
the intake port inner peripheral wall surface 2b toward the upstream
side and connects smoothly to the intake port inner peripheral wall
surface. Structures other than the extending portion 15 and the back
wall 16 are the same as those of the embodiment described in Fig. 1
to Fig. 4, same components are attached with same symbols, and duplicate
descriptions are neglected.
(Third Embodiment according to the Invention claimed in Claim 3)
Fig. 7 shows the embodiment according to the invention as claimed

in Claim 3 of the present invention, and is the sectional view

(corresponding to the view taken on the line II — II of Fig. 1) of the



vertical sectional view of the cylinder head 1, the direct type intake

port 2 connects at its inlet end to a pgt-shown intake manifold open to a
side face of the cylinder head 1, and passes through around the valve stem
11 and a val ve head 12 of an intake valve 8 to a conbustion chanber 10.

The am@ieabastepfedipor i on I Bigd dn dheardédnding pdrtfion flist puhgathehe
val ve seat 4 are forned at an outlet end of the intake port 2, and the

val ve eselbf4the thbiaed inthke g&?ﬁnﬂﬁ@eﬁoéﬁdé3i§nﬂof‘ﬁéé isestagd ¥t ipe
annul ar stepped portion 14 to be supported by it. An i nner periphera

edge Ll wilf AOGULEE 1 eRReasUIdACeIdt aht LOLABELOS MR PBELE Qlrdie

base circle having e sane I nner .
9 D as that. of .the valve seat 4, .and has the extending portion 15 _
proje@%i&&s ER $19F val ve seat 11 side at a radial upstream side (right
side of Fig. %). At upstreamside in a direction of intake flow of the
ext endi ng p%ﬁt iforr B4 zesi gt tiyspextenddngf deimhich) 15 ra dge>] éddel o camownat |
16 is forned, which decreases its projecting anount froman intake port

i nner Hperfi ther aloprgldrtien aca 3l wsatd thea By e iderandk $oMettSer

snoothly to the intake port inner peripheral wall surface 2b.

diameter D with respect to the base circle C, and a width W is about
one to four times as large as the valve stem diameterd. At the upstream
side of the extending portion 15 in the direction intake flow, the back
wall 16 is formed in the same way as explained in Fig. 1, which decreases
its projecting amount from the intake port inner peripheral wall surface
2b towgrd the upstream side and smoothly connects to the in’;ake port
inner pe_ri_phéral wall sur.fa-ce'.. Stfuctufes other than the extending
portion 15 and the back wall 16 are the same as those of the embodiment
described in Fig. 1 to Fig. 4, same components are attached with same
symbols, and duplicate descriptions are neglected.
(Comparison of Characteristics between Fifst to Third Embodiments with
Prior A_rti

In Fig. 8, a lower part of the axis of ordinate represents a swirl
intensity P, an upper part of it represents a flow coefficient ¢, and
the axis of abscissa represents a sectional area S of discontinuous
portion (extending portion 15). Upper sfraig_ht lines Al to A3 and A0
indicate relation between the flow coefficient. ¢ and the discontinuous

portion sectional area S with respect to the extending portion of first

to third embodiments and the conventional crescent shape. Lower



Fig. 2 is the enlarged sectional viewtaken on the line Il - Il of Fig 1.
The extending portion 15 is formed intpga nountain-like shape-having |arge
feet on both sides, which conprises a top portion 15a projecting nost
toward the valve stemside and inclining portions 15b widening fromthe
top pstrabght5aineshilh foePrerdiiBGi tedioatd rebatiatebetwkenatthenswirl
Both foot ends 15c connect to the inner peripheral edge 14a on the base

circl enpehBody HANAGEASWIERG T nRALd p%h:%n sectioh8l ff¥es Szﬁistl‘?fretéif‘ect
extending portion 15, its mndthvvls preferably about 1 to 2 tines as |large

as a I t er. qﬂ? pr Arount t top
portlﬁﬁ 1 §§|§§%gé é 58‘ %6 fﬁ€§¥k>@§f a fg g&ﬁggEGlnner %?énEIE?
(base circle, dia ter) D The above-nentioned range is nost suitable
for tﬁ%nW%HFFQPﬁ FKESERPENGPABS -portion to control the reduction in flow
sectional area of the intake port and to effectively prevent the worsening
of flow coeRénelgnt thel atrdéghél LfneshadleahddBienandibetws aheasetwirdrsd itdse
width Wis approximately twice as |arge as the valve stemdianmeter d and
the pboheabinheiRbR exheh@bhy gdafidihe st PP MRemldPintdahs mdRR@Xinatie/
shape as illustrated by Fig. 2 (first embodiment), and the straight
lines A2 and B2 indicate characteristics obtained when the extending
portion 15 is formed into the trapezoidal shape as illustrated by Fig.
6 (second embodiment) . Further, the straight lines A3 and B3 indicate
characteristics obtained when the extending pdrtion 15 is formed into
the arc-like shape as illustrated by Fig. 7 (third embodiment), and
the straight lines A0 and BO' shown by one-dot .chain lines- indicate
characteristics obtained when the extending portion 15 is formed into
the crescent shape as in case of the conventional embodiment (Published
Patent Application (KOKAI) No. 8-189366).

As indicated by straight lines Al to A3 and A0, the flow
coefficient ¢ and the discontinuous sectional area S basically exhibit
such a relationship that the flow coefficient ¢ decreases with an
increase in the discontinuous sectional area S. However, a rate of
decrease (inclination) in the flow coefficient ¢ differs depending on
the shape of extending portion, particularly on a percentage difference
of area in the vicinity of the valve stem. The rate of decrease is

largest in case of the conventional crescent shape (straight line AO),

and smallest in case of the mountain-like shape of the first invention



10 16% of the valve seat inner dianeter D. Fig. 4 is the enlarged
sectional view taken on the line IV - ¥ of Fig 1. It can be clearly
understood fromthis figure that a sectional shape of the back wall 16 is
also formed into the nountain-like shape having noderate i nclinations

cor r edsoadilghtt 4 inlee Adhove-Theem tesedf ed¢erehsg porthentdfpezoidal shgpe3
Is the enl arged sectional view taken on the line IIl - 11l of Fig. 1.

Thi s GngutReCiede+lyks Espa (FaRE Mt thackahyeaseais) 4re large_rI PhEh%enhde @
main current of intake flow supplied froman intake mnanifold into the

i nt ak%fDE{lé mg:rx}éé?m?ﬁ{ Olng)éﬁ Eﬂg a mﬁggé;/iﬁ‘éﬂéf‘@h% d%ﬁa&?%?k@%ﬁéﬁr&if@rﬁﬁ#ﬁlgl

peri phera surface as 0 an arrow .
supplied into the conmbustion chanber 10 to-become a swirl flow At an
upst r&&ﬁsﬁe&g’ G®P&r peripheral wall surface 2b side) in the intake port

2, the intake which will conventionally collide against the valve stem 11
and flow i nCongegiueasiliven whspo$ihee disaond inwiud stigteicnan aseahdh ty $®
i magi nary arrow'f 3, is nade uniformand divided to radial both sides of
t he vahde 30 earédl asuyshe 8¥cAN HHW at a constant value of the flow

coefficient ¢, the sectional areas S1, S2 and S3 of the first .to third
embodiménts of the present invention (stra'ight lines Al to A3) can be
set larger than the sectional area S0 of the prior art, and can be put
in such an order as S1>S2>S3. In other words, while keeping the flow
co.efficient ¢ at a constant value, the sectional area can be made
maximum by the use Qf the ex-tending portion having the mountain-like
shape, followed by that having the trapezoidal éhape and thét having
the arc-like shape. In the prior art, it is inevitable that the
sectional area of the extending portion should be made mi_nimum. On
the other hand, if the sectional areas of the extending portion are
défined to the same S1, the flow coefficient becomes the minimum in
the conventional crescent shape -(stra'ight line AO0), and it becomes large-
in an order of third embodiment, second embodiment and first embodiment.

As indicated by the straight lines Bl to B3 and B0, the swirl
intensity P and the discontinuous sectional area S fundamentally
exhibit such a relationship that the swirl intensity P increases with
an increase in the discontinuous sectional area S. However, a rate
of increase (inclination) in the swirl intensity P differs depending

on the shape of extending portion, particularly on a percentage



F2 by the ridge-like back wall 16 extending from mi dway of the i ntake port
2 to the extending portion 15. Then, ifie intake flows in the -direction of
swrl simlar to the main current F1, and is supplied to the conbustion
chanber 10. In addition, the space S at radial upstream side of the valve
st em ¢iffenaneenatr swbnt ho topporiciod tisafr ditectvaigre tsivamd t They adate stfem
side and the intake flowin the direction opposite to the swrl is

restrintedasso ithasmaheest rih fEo¥e CIT bend Nicenvichitadnal crescéﬂft hefape
(Second Enbodi nent according to the Invention clainmed in Claim?2

g' 9. @ﬁ‘éPQi‘ghEhﬁﬁé‘b@@U ”%Hda G tt“get SaEQeof H@Vﬂ@a 'fiﬁ"i‘ 01% tootalm

sent |nvent|on secti onal Vi corresp f
t he vjew aken .on t e II - 1) of the sane part of Fi 2.
In FiBh 6’E 1% 1a3% Qﬁ&Fﬁl&ﬁtlélﬁﬁthi { naheatss PhelRarpase in e
port inlet side (right S|de of Fig. 6) is formed into a trapezoidal shape
wher ek rap@zoidplpsharenandathe ascmbidkensbape f(satradighpe limes B2 laoich Bs)des

are provided with wi dened inclining
are smaller than that of the embodiment 1 but they are larger than that
of the convéntional crescent shape.

Consequently, if the sectional areas S1 of the extending portion
are defined to the same S1, the swirl intensity P becomes the minimum
in the conventional crescent shape (straight line BO), and the swirl
intensity P becomes large in an order of third embodiment, second
embodiment and first embodiment (B3, B2 and B).

| The ;Elow c.:oeffic'ient ¢ wili' be compared with the swirl intensity .

P through means of the discontinuous sectional area S hereunder. When
the coefficient ¢ is kept at a constant value (¢ a), the swirl intensity
becomes P1l, P2 and P3 respectively as conducted by respective arrows
of broken line through the straight lines Al to A3 and Bl to B3, in
case of the first and second and third embodiments. While, the swirl
.intensity becomes P0 as conducted by the arrows of broken line through
the straight 1ines A0 and_ B0, in case of the conventional crescent shape.
As obvious from the figure, the sﬁirl intensity has such a relationship
as P1l>P2>P3>PO.

Namely, according to the first to third embodiments, a large
discontinuous sectional area can be secured and a swirl more intense

than that of the prior art can be produced, without reducing the flow



portions 15d. A projecting anbunt H of the top portion 15a is about 10 to
30% of the valve seat inner dianeter Digith respect to the base circle C
and its width Wis about one to four tinmes as large as the valve stem
diameter d. At the upstream side of the extending portion 15 in the

di reccoefd filgtiging .f | ow, the back wall 16 is formed in the same way as
explained in Fig. 1, which decreases its projecting anount from the intake

port i(meefthe Frpotidlentaldccordiatg &b ﬁmvarrﬁrérb@l&ps(u@ﬂﬁédsmec@asim 4)
connects snoothly to the intake port i nner peripheral wall surface.

the sane st 32%%%?“-“%% IXEERT e Gabblleh SRREPEI AR TS LY indbh ey
componen th nme synbol s, and, du I|cate descrl ptions are

are atta
negl e@tseﬁia irei 19 V%Té’rﬁ BEGSSE b dPVRBLLARenBPEN2EE P AR SEFEEPRR M
3) 7 shows the enbodi nent according to the invention as clained
in C Fiews @% the prBsepartngenthah, ofinfigs 2 hecoorespording evo sectional
(corresponding to the view taken on the line Il - Il of Fig. 1) of the
12  satewpaakenf ok ghe 2.ind M IFi-gII70ft hegextendi nghposktenAdihgPpbraiohhes

of Fig. 9 canbe said as an alternate of the trapezoidal extending portion
of Fig. 6, and a partially circular concave portion apart from the valve
stem with a specified distance left between them is formed on the top
portion 15a of the extending portion 15. The extending portion 15 of
Fig. 10 can be said as an alternate of the arc-like extending portion
of Fi.g. 7, and a partially circular concave portion lapart from the valve

. stem with a 'spec.ifiéd diétanc;e leff _betwe.en thém is .-form.ed on the top
portion (central portion) 15a of the arc-like extending portion 15.
As for sizes of the extending portion 15, a projecting amount H of the
top portion 15a with respect to the base circle C is about 10 to 30%
of the valve seat inner diameter D, and a width W is abqut one to four
times.as large as that of the valve stem diameter d.

Both extending portions 15 of Fig. 9 and Fig. 10 are extended
toward the valve stem side more than those of fig. 6 and Fig. 7 so as
to increase the sectional areas. While, in order to avoid the decrease
in flow coefficient due to the increase in sectional area, the partially
circular concave portions are formed at top portions to minimize the
collision amount of intake against the valve stem 11 and effectively

restrict the intake which will become the counter swirl £low.



end of the radial intake port inlet side is formed into the arc-like shape
with respect to the base circle C and gpnnects to the base circle at its
bot h ends. : As for sizes of the extending portion 15, a projecting
anount H of the top portion 15a is about 10 to 30% of the val ve seat inner
di aneThereforeh themstitendindedidsiond A8 efFignd and &ih.W 0 scabdumprone
to four tinmes as large as the valve stemdianeter d. At the upstream side

of thehexsendingnpenkiey wérenthha €hbeet b@nthat %Kv\%ﬁfelz%%atlh%n%a%c-w@ﬂe 16
is formed in the same way as explained in Fig. 1, decreases its proj

ectingy H”Sl&é@”’sh enl %aﬁﬁg orgt | %rlgper7| pheral wall surface 2b toward

t he upstteam side and snbot connec S 10 tHe intake port inner

peri phet urface. Struyctures other than the extending portion 15
and tt‘\g gJSIEV\ﬁRéP iggng, acFREIdRge ts thigodeventime hfoderkrn GleasidtiDed in

Fig. 1to Fig. 4, sane conponents .are attached with same synbols, and
dupl i cat e dEsgr ilgt 2@ igr.el hehlorctle embpGimeartissancotd Chartact ee iisviens ion
between First to Third Enbodi nents with Prior Art) In Fig. 8, a

| oner apaclahed hitn AUHi0E 6FdtRat BréSBHESEAMVENBLSM MAnd I dHENHd ¥eltidhal
upper part of it represents a flow coefficient i, and the axis of abscissa

repregenks SrSeed i onRd RA2 2 Al SO gnu%us(correspondlng to sectional

view taken on the line II - II of Fig. 1). The extending portion 15
of Fig. 11 can be said as an alternate of the trapezoidal extending
portionof Fig. 6, and a mountain-like top 15e portion further projecting
toward the valve stem is formed on the flat top portion: 15a. The
extending portion 15 of Fig. 12 can.be said as an alternate of the
arc-like exténding portidn of'Fi.g. 7, and a Iﬁount'ain—like.;cop' portion
15e further projecting toward the valve stem is formed on the top portion
(central portion) of the extending portion 15. In conclusion, it can
be said that these fifth embodiments have shapes formed by combining
the mountain-like extending portion of Fig. 2 with the trapezoidal shape
of Fig. 6 or the arc-like shape of Fig. 7. As for sizes of the extending
portion 15, a projecting amount H of the top portion 15a with respect
to the base circle C is about 10 to 30% of the valve seat inner diameter
D, and a width W is about one to four times as large as that of the
valve stem diameter d.
Therefore, when both sides of the extending portion of Fig. 2,
- i.e. portions apart from the valve stem 11, are formed into the arc-like

shape or the trapezoidal shape in both the extending pdrtions 15 of



portion (extending portion 15). Upper straight lines A to A3 and AO
indicate relation between the flow coefjigicient [err] and the dirscontinuous
portion sectional area S with respect to the extending portion of first to
t hird enmbodi ments and the conventional crescent shape. Lower _

13 stRig gAfd bhdeBi@®l 12 BBeadilsBehthdicaseseethdnab dedaden ibkeendied and
intensity P and the discontinuous portion sectional area S with respect to
the eﬁk@@mﬂgrlp@.hﬁ:ieﬁ%i(t%aibr_ﬁrﬁp%@véa'»ﬁl‘ﬂiP@@ﬁiﬁ%ﬁﬁ@@%ﬂé‘%acﬁ%&‘é@ﬁhoﬂﬁk

crescent shape. mely, the straight lines Al and Bl i cate

char a ' . i ned when the extending portion 15 is formed into the
nount Siflﬁ‘{”f ﬁdeézégjh(g%éeﬁ%'s illustrated by Fig. 2 (first enbodinent), and the

straight,. line ..and B2 indicate characteristics obtained when the

ext end\ eﬁxﬁﬁbéﬁ%%ﬁ??%)forned_into the trapezoi dal shape as illustrated

by Fig. 6 (second enbodinent). Further, the straight lines A3 and B3

i ndicate cHaracberhasrs ¢heobraddinenhecedmding endthg jpordrtoiod asi 614 dnewd

into the arc-like shape as illustrated by Fig. 7 (third enbodi nent), and
in Claim 6 of the present invention, and comprises a structure in which
a rounded (R) valve seat 24 is installed for serﬁing as the valve seat.
The shape of the extendihg portion 15 may be anyone shown by Fig. 2,
Fig. 6, Fig. 9, Fig. 10, Fig. 11 or Fig. 12. Other structures are the
same with those of Fig. 1, and the same components and same parts are
attached with the same symbols. The rounded valve seat 24 itself is
well known, and rounded surfaces 20 and 21 are formed on axial both
sides (upper,and'ldwer sides)-of a-conically worked seat surface 23.°

By using such the rounded valve seat 24, the peeling-off of intake

flow is reduced at a border between the bottom end of the seat surface

23 and the lower rounded surface 21. This effect is remarkable at a

part where no extending portion is existing, and the counter swirl flow

is rélatively reduced. - Thereby, the swirl flow is intensified
further.
In i 1i il

According to the shape of intake portion of the present invention,
the swirl flow can be intensified and the pressure loss can be reduced
by making the intake uniform. Thereby, the intake port is suitable
for various internal combustion engines wherein the swirl is produced

using the direct port. : -



the straight [ines AO and BO shown by one-dot chain |lines indicate .
characteristics obtained when the extggding portion 15 is formed into the
crescent shape as in case of the conventional enbodi nent (Published Patent
Application (KOKAI) No. 8-189366). As indicated by straight lines A
to A3 and AO the flow coefficientcf@arMs and the di sconti nuous sectional
area S basically exhibit such a relationship that the flow coefficient

[err] decrq%se;ﬁlgﬁ c]&i‘ dﬂ.cr '&tl%%ﬁprﬁdmléﬁcéﬁﬁf@é @ﬁéi‘e&

However, a rate ase( clinatio In the flow coefficient [err]

di ffers dependin t he e tendin ortian artlcularl £90. 2

per cit 208 arerped SR-A" (R} HESET RIS A e, s¥ o e 8 TmBa
rate of decrease is largest in case of the conventional crescent shape
(straymn inekoporamithel IRertion kb sfvtirdepuneadn{ll keaBfapt B8Rt he
first invention 14 (straight line
Al). fadeofad oalok skeat ddeis matduacbnapezondﬂi thbhapmul and telppeal sukfaee

shape (straight lines A2 and A3) are |larger than that of the enbodi ment 1
but tiey) a® sugbdef fHan that of the conventional crescent shape.

a shape of an inner peripheral edge of the annular stepped surface
(14) includes a shape of an inner peripheral edge (4a) of the valve
seat (4) as its base circle, and has a extending portion (15) projecting
toward a valve stem (11) side at a radial inlet side portion of an intake
port,‘and

the extending portion (15) is formed into a mountain-like shape
which-widen's froin a tép portion (15a) -projecting toward the valvé stem
side to both peripheral sides with moderate inclinations, and finally
connects to the base circle at both foot ends, and

a ridge-like back wall (16) is formed at a side opposite to a
valve seat side of the extending portion (15), the back wall decreasing
its projecting height toward an upstream side a.long an intake port (2)
and connecting smoothly to an inner peripheral wall surface of the intake
port (2).

2. An intake port shape of internél combustion engine wherein
an annular stepped surface (14) for supporting a valve seat is formed
on an intake port outlet portion of a cylinder head (1), and an end
face of a valve seat (4) is made contact with the annular stepped surface

(14) to support it, -
I —

) O A



€onsequent |y, when the discontinuous sectional areas SI to S3 and SO are
conpared each other at a constant val ugyof the flow coefficient [err], the
sectional areas S1, S2 and S3 of the first to third enbodinents of the
present invention (straight lines Al to A3) can be set larger than the
sectional aseha®@ of dihénpeirgpeniphernall eckhye OE fhe annnlsuchit eppedderr fFce

S1>S2>S3. I n other words, while keeping the flow coefficient [err] at a
const apy) VaheudbBeaSeRbbANGE aneangeR B%r%ﬂ%ra'laéki@ém(@é)t eE U Qfaltie
ext.endi ng portion haV|ng t he nDuntaln-I ke "shape, followed by that having

1'nevi sec Snalc¥area o € ex
shoul d be made n1n|nun1 On _the other hand, .if the sectional areas of the
ext enBPWBTHGH VRdeat kel ddrliingdde Rt Reradhel sndet S1HRPIT PR 0t 2 ditdritke
becomes the mninumin the conventional crescent shape (strai-ght Iine AO,
and ipobtcones large in an order of third enbodi nent, second enbodi nent
and first enbodi nent. ' As indicated by the straight lines Bl to B3
and BO, thethu#i ekteh8iagSpbytRoandibhe idi Foenkdniaws etiria@raloidiaaa shape
fundanmentally exhibit such a relationship that the swirl intensity P
i ncre a c s the di=SG0 : r
a %ﬁ?%ﬂ"‘nhg adf1h .‘cS?. o;r.f&ﬂo i(ﬁLst%ﬁe?%ﬁ'ﬂ;éf&‘Einﬁe%h%%Ptg{qfeﬁrgflsvé'@@f@

rate I ncrease (incrination I ntensity
ndi
depe gllgg, widens from the flat top portion (15a) to both peripheral sides

t he’ tr %‘QEZ{% Jdal. sp% a#?% 6}%’& é@;t%rn%lnfgkﬁﬁi‘@%ﬁeﬁld? n%xlogeetcpcrl'nogr

with moderate inclinations, and finall_y connects to the base circle
at both foot ends, and

a ridge—-like back wall (16) is formed at a side opposite to a
valve seat side 'of the extending portion (15), the back. wall decreasing
its projec{:ing h.eight-toward an uf)stream side along an intake pbrt '(2)-
and connecting smoothly to an inner peripheral wall surface of the intake
port (2).

3. An intake port shape of internal combustion engine wherein
an annular stepped surface (14) for supporting a valve seat is forméd
on an intake port outlet portioﬁ of a cylinder head (1), and an end
fac.:e of a valve seat (4) is made contact with the annular stepped surface
{(14) to support it,

a shape of an inner periphe.ral edge of the annular stepped surface
(14) includes a shape of an inner peripheral edge (4a) of the valve
seat (4) as its base circle, and has a extending portion (15) projecting
toward a valve stem (1)1 side at a radial inlet side portion of an intake

port, ' -

(T




on the shape of extending portion, particularly on a percentage

15 difference of area in the vicinitygpf the valve stem The rate of
i'ncrease is snmallest in case of the conventional crescent shape (straight
line BO, and |largest in case of the nmountain-like shape of the first

i nventi on (theaxfendime cBhtionrHa 5)afesfafmeddmdaseni archedikersipegeivdaih
shape and the arc-1ike shape (straight lines B2 and B3) are snaller than
that péspbetetbodheenhsé butctikey aaige | arger than that of the conventional

crescent shape. Oonsequently, if the sectional areas Sl1 of the

ext endi ng pgrt d én t d te P
becones thegm]?]alpdr:rkun?gfl e) c;eigsnv%n ona r%gen[b%%o\gplee(s% ai gﬁ"'tlxﬁ nseaé_O),
and thedsvm |nten\§| % P becones large in an order of_third enbodi nent,
secondt9&nddithéh © irgt PoRid@MeRto) B3the. back gjall decregging) gis

coefficient [err] will be conpared with the swirl intensity P through

meansP®P] efblapseeohghhumwanten vpakrepvas Baalmmyen intwhenpothe(2) and

coefficient [err] is kept at a constant value ([err]), the swirl intensity
connecting smoothly to an inner peripheral wall surface of the intake
port (2).

4, An intaké;port shape of internal combustion engine as claiﬁed
in claim 2 or 3, a partially circular concave portion is formed on the
top poftion (15a) with a specified distance kept from the valve stem
(11).

5. An intake port shape of internal combustion.engine as claimed
in'claim 2 or 3, a mount.ain--'-lik(-e top bortior_l proj.ectin.g towérd the valve
stem side is formed at a peripheral central portion of the trapezoidal
or arc—liké extending portion.

6. An intake port shape of internal combustion engine as claimed

in any one of claim 1 to claim 5, a rounded valve seat is installed

for serving as the valve seat.

-
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becones PI, P2 and P3 respectively as conducted by respective arrows of
broken line through the straight linesAl to A3 and Bi to B3, in case of
the first and second and third enbodi ments. While, the swirl intensity
beconmes PO as conducted by the arrows of broken line through the straight
lines AO and BO, in case of theAcBngeNtRoRaC Trescent shape. As obvious
fromthe figure, the swrl intensity has such a relationship as

Pl >P2>P3>PQij, gbiect SR p ra%%artdmeeﬁeléﬂelsf tbSted©r 1 bt 0 2PBSE NBftake
| arge disconti nuous sectlona area can e secur ed and a swrl rmre |ntense

16" chUfh Bl T Bt RS g B R bl

CI ai m 4) -9 and Fig. 10 show t he enbodi ments accordi ng to t he
[ nvenﬂ%‘ﬁ a%%elél%@ ing @minst & o rdsBht and & PR duged agr dnisase
sectional views of the sanme part as that of Fig. 2 (corresponding to

sect i smatl whidwe teké&émodd inkea Mamsdning bf Dfowicgef)icienthe eRtwndieigeat

portion 15 of Fig. 9 can be said as an alternate of the trapezoi dal

eXte”é’lﬁ@ﬁo_?@iﬁdjoannular stepped surface(l14) is formed on an intake port
outlet portion oﬁ a cylinder head (_1), its inner peripheral e.dge is
formed into a shape having an inner peripheral edge (4a) of a wvalve
stem (4)for serving as a base circle, and a extending portion (15)
projecting toward a side of a valve stem (11} is provided on a radial
intake port inlet side portion. The extending portion (15) is formed
into a mountain-like shape which widens from a top portion proj ect.ing
t.oward'the valve stem side to both periﬁherai sides 'and éonneéts to
the base circle at its foot ends; or into an arc-like shape; or into
a trapezoidal shape. A back wall (16) is formed on a side opposite
to the valve seat 0f the extending portion (15), the back wall decréasing N
its projecting height toward an upstream side in the intake port to

smoothly connect to an inner peripheral wall surface of the intake port

2.



of Fig. 6, and a partially circular concave portion apart fromthe val ve
stemwth a specified distance | eft between themis fornmed on the top
portion 15a of the extending portion 15. The extending portion 15 of Fig.
10 can be said as an alternate of the arc-like extending portion of Fig.

7, and a partially circular concave portion apart fromthe valve stemwith
a specified distance left between them ijggformed on the top portion
(central portion) 15a of the arc-like extending portion 15. As for sizes
of the extending portion 15, a projecting anount H of the top portion 15a
with respect to the base circle Cis about 10 to 30% of the valve seat

i nner dianmeter D, and a wdth Wis about one to four tinmes as large as

that of the valve stemdi aneter d. Bot h extendi ng portions 15 of
Fig. 9 and Fig. 10 are extended toward the valve stemside nore than those
of fig. 6 and Fig. £.s0o ag to increase the sectional areas. VWiile, in
~order to avoid the ¥t&ea in flow coefficient due to the ingrease in
sectional area, the partially «circular concave portigns_awe’carned at top
portions to nminimze the collision anbunt of intake”against the valve stem
11 and effectively restrict, the inDake “hLFh wi1'| - becone theh:ounter swirl
flow. : . < 25 N :
. H N
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17 Therefore, the extending portions 15 of Fig. 9 and Fig. 10 can i nprove
the swirl intensity nore than those of the trapezoidal and arc-1like shapes
al one. shown in Fig. 6 and Fig. 7. (Fifth Enbodi nent according to the

I nvention claimed in Claimb5) Fig. 11 and Fig. 12 show the

enbodi ments according to the invention as clainmed in Claim5 of the
present invention, and are the sectionapysgviews of the same part as that of
Fig. 2 (corresponding to sectional viewtaken on the line Il - Il of Fig.
1).  The extending portion 15 of Fig. 11 can be said as an alternate of

t he trapezoi dal -extending portion of Fig. 6, and a nountain-like top 15e
portion further projecting toward the valve stemis fornmed on the flat top

porti.on 15a. The extending portion 15 of Fig. 12 can be said as an

alternate of the pHGylilkp extending portion of Fig. 7, and a mount ai n- 1 i ke
top portion 15e further projecting toward the val ve sten1|s formed on the
top portion (central portion) of the extending portion 15. 1In conclusion,

it can be said that these fifth enbqdi nents have shapes fornmed by
conbining the mountain-lik 4§?tend portion of Fig. 2 with the
trapezoi dal shape of Fig. of arc-1i1®e shape of Fig. 7. As for sizes
of the extending

A1 |5’C

o )

|4

Fig. 3




portion 15, a projecting amount H of the top portion 15a with respect to
the base circle Cis about 10 to 30% of the valve seat inner dianmeter D,
and a width Wis about one to four tinmes as large as that of the valve
stem di aneter d. Therefore, when both sides of the extending portion
of Fig. 2, 1i.e. portions apart fromthe valve stem 11, are forned into the
arc-li ke shape or the trapezoidal shapg.,in both the extending portions 1-5
of - 8 13 Fig. 11 and Fig. 12, the

di sconti nuous sectional area is increased and the swirl intensity is

i nproved while controlling the decrease-in the flow coefficient. (O her
enbodi nent s) " Fig. 5 shows the enbodi nent according to the invention
as clained in JainBdigf. t4e present invention, and conprises a structure
in which a rounded (R) valve seat 24 is installed for serving as the val ve
seat. The shape of the extending portion 15 nmay be anyone shown by Fig. 2,
Fig. 6, Fig. 9, Fig. 10, Fig. 11 2b Fig. 12. Oher structures are the

same with those of Fig. 1, and the.sanme conponents and sanme parts are

Fig. 5
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attached with the sane synbol s. The rounded val ve seat 24 itself is well
known, and rounded surfaces 20 and 21 are fornmed on axial both -sides
(upper.and | ower sides) of a conically worked seat surface 23. By
usi ng such the rounded val ve seat 24, the peeling-off of intake flowis
reduced at a border between the bottomend of the seat surface 23 and the
| ower rounded surface 21. This effect 4Z8 emarkable at a- part where no
extending portion is existing, and the counter swirl flow is,relatively
reduced. Thereby, the swirl flowis intensified further. Industrial
Applicability - According to the shape of intake portion of the
present invention, the swirl flow can be intensified and the pressure |oss
can be reduced by nahr t hg- i ntake uni form Thereby, the intake port is
suitable for various ineetn conbusti on engi nes wherein the swirl is
produced wusing the direct port. - ' 19
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1. An'intake port shape of internal conbustion engine wherein an annul ar
st epped surface (14) for supporting a valve seat is forned on an intake
port outlet portion of a cylinder head (1), and an end face of a valve
seat (4) is nade contact with the annul ar stepped surface (14) to support -
it, a shape of an inner peripheral edge of the annul ar stepped
surface (14) includes a shape of an imsg peripheral edge (4a) of the
valve seat (4) as its base circle, and has aextendi ngportion (15)
projecting toward a valve stem (11) side at a radial inlet side portion of
an intake port, and the extending portion (15) is fornmed into a
nmount ai n-| i ke sham@igwmigh w dens froma top portion (15a) projecting
toward the valve stemm side to both peripheral sides with noderate
inclinations, and finally connects to the base circle at both foot ends,
and a ridge-Bi ke back wall (16) is forned at a side opposite to a
val ve seat side of $ihe extendi ng portion (15), the back wall decreasing
its projecting hei gdt tjoward an upstream side along an intake port (2) and
connecti ng snDotthLto n i nner peripheral wall surface of the intake port
(2). 2. AN i taNe shape of internal conbustion engine wherein
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an annul ar stepped surface (14) for supporting a valve seat is formed on
an i ntake port outlet portion of a cylinder head (1), and an. end face of a
val ve seat (4) is made contact with the annul ar stepped surface (14) to
support it, : ' ' 20 _ "a shape of
an inner peripheral edge of the annul ar stepped surface (14) includes a
shape of an inner peripheral edge (4a) gfgthe valve seat (4) as its base
circle, and has a extending portion (1 projecting toward a valve stem
(11) side at a radial inlet side portion of an intake port, t he
extendi-ng portion (15) is formed into a trapezoidal shape which has a flat
top portion (15a) prqﬂﬂgirmgtomard the valve stem side; widens fromthe
flat top portion (15a) t© both peripheral sides wth noderate
inclinations, and finally connects to the base circle at both foot ends,
and ' a ridge-like back wall (16) is forned at a side opposite to a
val ve seat side of the extending portjon (15), the back wall decreasing
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its projecting height toward an upstream side along an intake port (2) and
connecting snoothly to an inner peripheral wall surface of the intake port
(2). 3. An intake port shape of internal conbustion engine wherein
an annul ar stepped surface (14) for supporting a valve seat is forned on
an intake port outlet portion of a cylinder head (1), and an end face of a
val ve seat (4) is made contact with th nul ar stepped surface (14) to
support it, a shape of an inner peripheral edge of the annular
stepped surface (14) includes a shape of an inner peripheral edge (4a) of
the valve seat (4) as its base circle, and has aextendi ngportion (15)
projecting -toward a valve stem (1) ‘1 side at a radial inlet side portion
of an intake port, 21 t he
extendi ng portion ('(JjE'Sz)Ld's flo_grred into an arc-li ke shape with respect to
the base circle, an : back wall (16) is fornmed at a side opposite

to a val ve seat
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si de 'of the extending portion (15), the back wall decreasing its

proj ecting height toward an upstrearg gfg8e al ong an intake port (2) and
connecting snoothly to an inner peripheral wall surface of the intake port
(2). 4. An intake port shape of internal conbustion engine as
claimed in claim2 or 3, a pRetfeaiengecNumgral concave portion is forned on
the top portion (15a) with a specified distance kept fromthe valve stem
(11) 1 - « - cyPind@riRnéale port shape of internal conbustion engine as
claimted inclaim2 or 3, a nountain-like top portion projecting toward the
val ve, ,sfemsi i rmed at a peripheral central portion of the
trapZ%oidarigggfgrgg%?ke ext endi ng portion. : 6.. An i ntake port shape
of internal_conbustion engine as claimed in any one of claim1l to claimb5,
a rodnded VEr¥¥ese8@tis installed for serving as the val ve seat.

8+ - Intake valve

10 - - - Combustion chamber
11-- -Vaive stem

14 -+ «Annular stepped surface
15+ + «Stretching portion
15a+ + - Top portion

1.5b * » » Inclining portion

1 5e+ * »Mountain-like portion
16+ + -Back wall |

24 +« « » Rounded valve seat



