re3e 5~001T2@ 3T464T 5V 8.~ ~ , , DESCRIPTION Intake port shape of
“i nternal“ conbustion engine This invention relates to an intake port shape
of internal conbustion engine, and particularly to an intake port shape of

.internal conbustion engi ne which produces a swirl by using ' :
In the internal conbustion engine of such a type, various te @M'Hmmll‘m@““'ﬂnd
studi es have been made to inprove an intensity of swirl flow by con "I ng
a direction of intake flowin an intake port or at an outlet of T#¥%i ntake
port, and there are a shroud val ve nethod, a nmasked plate nethod and a
stepped port method etc. The shrdEdS¥aRVePiei €Y has a structure in which a
shroud for direction control is forned on an intake val ve, the nmasked pl ate
met hod has a structltekerpetii chana ehnditernahskenbysitdiva proiicded with an

i nward extending surface is installed between a valve seal and a seat
fitting adeghnicah gigdd surface as showed in Published Patent Application
(KOKAlI) No. 63-131824, and the stepped port nethod has a structure in which
an i nward ext erfthirgg iinvehthend waldtds faoraredirdrakan porershppei pheiatemadl of

i ntake port as showed in Published Patent Application (KOKAI) No. 8-189366.
( Techni calcoRpobt m eng e sahd pdrbyct e lyntue ahiiore kb pdrites speoa i naé mea l
nmethod, it is required to equip a |locking, nmechanismto the intake valve in
order to sevbwetiprpespthnerwlofch pgodhcoud swigdoby*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 masked plate method and a stepped port method etc.

The shroud valve method has a structure in which a shroud 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 port 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 Patent Application (KOKAI)
No. 8-189366.

Discl £ 1 i
(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.
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. 2 Therefore, a structure becones conplicated to cause a cost increase,
“and one-5Sided wear is apt to occur on the intake valve due to |ocking and
thermal deformation of the valve, so that this nmethod includes a probl em of
durability. In addition, a flow coefficient is also worsened because a fl ow
sectional area is practically reduced by the shroud. In the nasked plate
met hod, a flow sectional area of the intake port is abruptly reduced so
that the flow coefficient is worsened. so, its plate nenber will cause a
probl em of durability. In the stepped port nethod showed in Published
Pat ent Appheeafdnm EKEKAIgtUNe. b8carg8Eemp i catesc &nt cavaeeAdEIRE portease i s
formed on a seat fitting stepped surface. In such a shape of flow
restricti epdtgse,sidhe Yeaawiseznt dnapcereanothé ringkéei v vendukdlsl yockihwed
to cause a worsening of flow coefficient due to an excessive increase in a
ext endi ngaadothrrrgfl deomtedion ¢hArtdre pelvpheralthetigedhicf meheodinehdiasg) a
portion in order to efficiently restrict a valve stemcollision flow which
i's a nmaxi puebtoumerdewdbilitvow. {Gbjpdditiin,t e finremdedficlentobjectlaf the
present invention is to restrict a part of intake flow which is apt to flow
in a direwbroenappeseteetn fdogwsedt ifdnaw af¢eriscptacidiaag 1w tédwedabyetist em
and to produce an intense swirl flow while controlling a worsening of fl ow
coef fi ci eshrodd. prevent the one-sided wear and to inprove the durability
are al so objects of the present invention. (Solution for the Problem -
| 3 An inventi dm &beotakeddplate«Chathrd, of flbe gereesentl iareentf ahel Sntake
characterized by that, in an intake port shape of internal conbustion
engi ne whepet dsabraphly ardstappedhstithade ob4okdif i sigpot § wogsenadal verlseat | s
formed on an intake port outlet portion of a cylinder head 1, and an end
face of aitval ptseatmberswitddeanent acprakiliem phedwrehillatyst epped surface 14
to support it, a shape of an inner peripheral edge of the annul ar stepped
surface 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 surface. In such a shape of flow restriction type,
the flow sectional area of intake is remarkably reduced to cause a
worsening of flowcoefficient due to an excessive increase in a extending
amount 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 of 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 present
invention.

{(Solution for the Problem)



|~

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 toward a val ve
stem 11 side at a radial inlet side portion of an intake port, and the
.extending portion 15 is forned into a nountain-like shape which w dens from
a top ‘portion 15a projecting toward the valve stemside to both peripheral
sides with noderate inclinations, and fBnally connects to the base circle
at both foot ends, and a ridge-like back wall 16 is fornmed at a side
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of the val ve seag44tas its aﬁg C|rple and has_a extending portion 15
proj ect i ng Gt 9%5%3?%5 11 side at a radial inlet side portion of an

i ntake port, the exten ortio f.or nt o 0|dal shape
whi ch has a {1 &t i PR aR e s TpaRee] piigr 5355&\& m@w o

wi dens fr at t ion,15a to bo% heral gF ith noderate
i nclinati gﬂ] gﬁaefﬁh %Iaﬁ cOh&c t2REH RSP 8§g & &2 ?f hY$ ot SEAds,

and a ridge- I ke, back maﬁ 16 is forned at . a S|de 0 site to . a val ve seat
side of t é"se’xtt =RAFRGIPSFE1 MRS f‘ﬁeex&o’ié‘ﬁél%lpf’raé‘&’?é%s?wEicttén%rt(ﬁwééfil ng
hei ght toward an u Erea si de al oang. an .i nt ake Bort 2 and connectin

snoot hl y #o0"2af®iH besr"l &k & r\ﬂﬁ?‘gl SELEECE I5F PPREL I PAKRR JBFEXS po%ﬁ'

|nvent|on g claimed in Caim3 of the present invention is characterized
by that, an intake port shape of internal conmbustion engi ne wherein an

annul ar ste ed surface 14 for su r |n a val ve
PP he extending portio er% § ggrmed into a mountain-like shape

which widens from a top portion 15a projecting toward 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 peripheral wall surface 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



seat is formed on an intake port outlet portion of a cylinder head 1, and
~dn 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 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 d a radial inlet side portion of an
i ntake port, , 5 the extending portion 15 is formed into an arc-Iike
shape withQ, [esheql Eg Lhsdasgrcircle, and a back wall 16 is forned at a
side opposite to a val ve 'seat si de of the extending portlon 15, the back
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intake port 2 and connecting sroot o an i nner peri phera
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invention is characteri z In an.1 nt port s I nt ernal
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portion is por |on SpEci Hista Rept

from the Xq/lavl%esga% ]l]l s @Vz%er}gtdggg_%Lsrxlceltﬁls?gﬁ(glogg%r?ls ageOLF% ﬁtpprr sent

inventionis cha erize ; an

conbusti on englne I |n cl.aim 2 or ntaln |I§ |on
proj ecting tovvar& ?%ﬁtee%\fghggl té‘ nsl de° | gr?%r ﬁPe ZtOlgﬁ zs&iaa’gl
arc-1ike exten orti i dvention as d.in C.aim.p6 of t

pr esent | nvgé%t?ionncgtés)p port(:)lon 'f‘ga ecl: ng %ow rcak:gee valve stem side, wi ens

from the flat top portion 15a to both peripheral sides with moderate
inclinations, and finally connects to the base circle at both foot ends,
and

a2 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 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 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
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,



_characterlzed by that, in the intake port shape of internal conbustion
engine as clained in any one of claim1 to claim5, a rounded valve seat is
installed for serving as the valve seat. (Effect superior to Prior Art) (1)
-Conventionally, a part of intake flow has been nade collide agai nst the

val ve 'stem or val ve head to produce counter swirl flow In the present
invention, this part of intake flowis Made uniform and divided to both
sides of the valve stemby the back wall 16 to avoid collision 6 agai nst

t he valve stem [ f.t inta or to the
ext endi ng port |€o% %éfc Y?CYYII‘??ZB\C}%E%/%{ sig]a |e(r%glré€nu stJegkpeéh%?tl s 14,
and t he |g£gk§cflowthn aé:lei3 rcel(%t on of count er swrl |s restricted by
reduci ng an - ‘upstream Side spac Fh A c%adl al direction of the valve stem 11
t hr ough, neans of h ol on 15a extendin t.he vaI ve stem

Thus, the swirl® #ogvkt(‘:”a e be nt%ﬁé‘te i 2y 2 12% gt’ Slt PP KBtve &fﬁ‘l rse’ttteto

lock the intgke val h tho

one i deahed SFCHE L ebs ORI E 4h8 RN Her ec&se%&h%i‘ﬁdt TBEDLSC N o
ted durabi | ity of b Further, th
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stem axi s 3 flow, sectional. area i chan ed b t he back wal |

16 fol | owéﬁ‘g%%)ﬂtkhg e %P ety PEEHPROTRA L &2 j‘tl FHE %eﬁﬁ?s’rrg%‘)@f PPRE 4nnul ar
st epped surface 14. Consequent the intake fl WIS made uni formfromthe
upsltorpeam si de %I“t hPhe?WeoriqﬁFa?Je Dot Insblaimé o &F@s?ﬁ?ﬁert%ss“’&ﬁhl‘b‘e is

reduced, ar ed th, the conventional shroud val ve net hod nd t he mask
pl ate met ﬁﬁﬁrac( AF)rlIZﬁdV%h)e tPaverit 8R-HE aP?’r‘etdsPﬁp%JO AR ieT Rae SRR EHI Ry
portion 15 is for into th ntain-like s e which extends fromthe
fop porti 8RS tfseaasﬁaé@ﬁéﬁdﬂ PLRET d Tha- vhPOBL LK SHRH L ArCC AT SRe S (e al
sides with der clinations t hat .a percentage  of amaked arealn
the vi ci ni? R EOBUBT TP D 0TOMEEN Ar GREC TGP ofbT N FRE fron

effectlve% %é];trlc |ng the intake flow which is apt to flowin the

di recti on-opp §the" counter swirl flow after colli di ng agai nst the
val ve stem 11, _.a decrease in the fl oyw sectiopnal_area can be mnin 7
and a | oweri ngA(S‘f 1PRE I BWAE o' ?Ji“lﬁdeﬁfl e f et\t‘@nP’éﬁser(ts)mr’ﬁnth@ Is

i nvention as cl.aine aimz2 or i nce at_|east theto ortion of t he
ext endi ng g%ﬁ“?tc?ﬁl%drﬁﬁg‘ﬁi:atm anéafétta ﬁnﬁ’%ﬁtnahﬁ%%&r‘?eén'é E% Y510

i nvention as, cl ai aim4 or 5, since the ext endi nggfortl on has t e

shape of Eﬁgrb?%a?ggﬁl‘&?dﬁﬁé:lﬁbﬂﬁt% Ae IalrtPé‘“s—fﬁéBe % HoR RE Prpe g
trapezoi dal sh , the sectional are Xt en ortion.can be increased
bnd the SGPYEE [ UARVDE o BAGF (1L oRBRENET W PEDCUHHAL PR Td 1 e

| onering of the flour coefficient, as conpared wth the nountain-Ilike shape
al one, t h&¥t¥4p OPSEFl%Ih'ape al one, or the arc-like alone. (7) V\hen a
rounded val ve seat 24 is installed for serving as the val ve seat

Goscrtbed i tBE MRS Rso LR et SLacRal o B £ BERT Mg I8P R 60 dfake
flowis reduced at a rder between . the bott a seat sur.fac and a

| over 1 ouRBR AR 54 Chatnit T19 SRTS IS BPErATRRBIAS S8 L CoTAL oHo
extendi ng portions ﬁXI st|n and a counﬁer swirl flowis relativ C?‘y
reduced. THErHhyS £ BLESH Y AREWPRS FCLAGE 3 HCeRLFT FFFgungeq gregve
vertical sectional view of a cylinder head of the inter naI conbusti on

engi ne acE®ildiify instel intrrofRrhtnprasséhe Yaveénte8h: Fig. 2 is a sectional
view taken_ on a line |l - Il of Fig. 1. Fig. 3 is a sectional view taken on
aline Il I(Efqutl Sb‘PeFi-‘gr o Prigr A%)s a sectional view taken on a line IV -
IV of Fig. 1. is a vertical sectional view of a cylinder head of t he
i nt er nal ébhﬁ@é‘t’?’bhl‘é'ﬁd-llﬁe aeebE @inkptaked Wi ass Seer madsr eldide) afféntton.
-Fig. 8 6 is a sectional view of a part same with Fig. 2 accordln

Cl ai m 2 oth¢ Helpieesbert qamvente dieadritg. ProquseacevetsoFal ryj Ve of aIrbghﬁ sanme
wth Fig. 2 according to aim3 of the present invention. Fig. 8 is a

char act er PEes e ti pgrrhodo s PRr e RAradese Bovcks 5Pd%r¥t5‘6(§Pﬁ%r§P§ brvigeg. . 2,
Fig. 6 and Fig. 7 with that of prior art. Fig. 9 is a sectional view of a
part sameteibofhrsidesofictty dahye tsbe@ by hg ick nelpridsEatavioddetlildiFioni g.

10 is a sectional view of a part sanme with Fig. 2 according to Claim4 of
the present invention. Fig. 11 is a sectional view of a part sane with Fig.
2 according to Caim5 of the present invention. Fig. 12 is a sectional
view of a part sane with Fig. 2 according to Claimb5 of the present

i nvention. Best Mbdd. for ar_rxina put the Inv~n ion (First Enbodi nent
according to the Invention claimed in CCaiml) Fig. 1 to Fig. 4 are the
enbodi ment according to the invention as claimed in aim1l of the present
| nvent| on. I n Fig. 1 shovm ng the vert| caI secti onal VI ew of the cyl i nder

o N D oy o, - v o



An inner peripheral edge 14a of the annul ar stepped surface 14 is formed on
“the basi's of “a base circle having the sane i nner dianeter 9 D as that of
the val ve seat 4, and has the extending portion 15 proj ecting toward the
..valve seat 11 side at a radial upstreamside (right side of Fig. 1). At
upstréamside in a direction of intake flow of the extending portion 15
(right-upper side of Fig. 1), a ridge-Ifke back wall 16 is formed, which
decreases its projecting amount froman intake port inner peripheral wall

surface 2hdi0ar thd a1 VRSIHRAT 9 deoRndcBNERhonaRA) Byeid 1hbed pLake

port inner” peripheral wall surface 2b. Fig. 2 is the ‘enlarged sectional

vi ew t akes tgntﬁé@x{:ér{@lrigl PO rﬂl ois I<:>'fg1‘;he_;|-v 1he s%?tteﬂcytqg nttflgges;t%pk%

formed into a nountain-I7ike sh ape havi ng arge eet on Ich

conpri ses; -4 pertian 1BEQJ<§CH&9 iFOSE o PUeL O '2;%5\6%}{? %mpsl' dg and

inclining portions 15b w dening fromthe top portlon eriphera

s1 des i { e SBRERHL | N3 O O Y %O?%out dacd56, Caowgﬁélt&ée@%mgner

peri phera da on t se circl I'ng roun in parficular.

As T or s'gfsch%f vhDFe QAN N0 PRI QA2 o4 i edh Todd 2P 8 Sl Al ghout 1

to 2 times as ar ge as a valve I ane a proj ~ecting anmvant

(height) £, ?l%’p 9 6480 15‘71‘8 p{hef & %P.ll._l_lf_lfaplganlget?néenﬁ.ggeg val ve

seat inner ‘base C|rcle I afre e above-mentioned range is
t t abl t trol th

reduct :an@n%rl}‘gév %‘23%‘%% PSP ?ﬁ%gg’gt&%e%%%’fg art °’te§92f¥r90%%5$§f’y

prevent tHe, wo EBhOSY Jt%ﬁ]l.a‘ifsrg;{cﬁ‘ﬁ FO&Idd CLED el %]J(.:clli daeQEQL'o\% (ARl g/ia Bat

shows a case 4v IS é pr oxi nma W ce asS | arge

val ve stemdigmener, & adaqomstp %glggnt p gng@é@ o thgfd%ﬁag)rirgggy 5

portion 15a is apprOX|nate alve Seat i nner

Fig. 41s f0319€ c%?xgbedmgf Q,%%I VIE%WtB?% thg% JgenJ) ossth\a/ Il o fwrglngf g"he

It can be ¢l ear y unders romthis gure that a“sec |%na Shape
back vl | 403 ;39 I rﬁqugﬂt Qe TRUNLAlN-likeoshans, haying moder ate
i ncli nations. corr spondi The “above nEhtioned exten ng portion 15.

Fo. 31 s dheneniarged aectional i o haken,on tpen{fnge b bett fhe 2

This figute. clear OWs a"s val sea a“min
;3::eztf.%%l%g~%§ﬁbﬁﬁee T Liemar LA sfld.zfgﬁg oA

| f h b I
the combueri5A aAer o 1 S bessre B LT e ”sz aams's?lpéﬁms. e'”“’

(I nner p x{ﬂé’ﬁﬁr gl ol %f %‘,I‘iﬁ % Sl'n‘%&%%e ,{1“6 L nhake gporr B efjﬂfﬁ | pL ake
which w | vent |ona y col'li de° agalnst ¢ VaIVé sfem It an ow i n the
directi 0%08883!1; %oqnepasrvéﬁdrvlvrcdr{ LRELLQN e%%lénai"@h%ué'lfa{ﬂ}%%@&{o\é ghgow
f3, is made uni orm
the mask plate method.
(4) In the invention as claimed in Claim 1, the extending portion 15
is formed into themountain-like shape which extends from the top portion
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 canbe minimized



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 m dway of the intake port 2
to the extending portion 15. Then, the intake flows in the direction of
.swirl 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
stem 11 is nade narrow by the top portion 15a proj ecting toward the val ve
stemside and the intake flowin the direction opposite to the swirl is
restricted, so that the iyl flow can_be intensified 11 further. (Second
Embod om0l U o OEhET AN CORLEFal by AR BF SFTAVSFteRg. 6 shove. t he
enbodi nent,_according to the invention as clainmed in Caim2 of the present
i nvent i on,(sgngni % %é“@@&f‘?%nazﬂ RaREE cUt rEIBndi ¥ 110 SERES VR evhe@skeRlon
the line Il - 11 of Fig. 1% of the sanme part of Fig. 2. In Fig. 6, the

ext endi ng tﬁBrﬁ‘ir&’r%@gp'rgﬂe S¥ R PO RP IR O Paif Sia‘?mﬁ‘&li‘étﬁt?tlfilPﬁlbéFOIé‘?ﬂe
(right side of Fig. 6) is forned into a trapezoi dal shape wherein the top
portion 1545Ys formed into a flat shape and its both sides are provided
with widened inclining portions 15d. A projecting ampunt H of the to
portion 15&’i éna%ﬂn?enwrs@s etainrd val GhaEbdt OF ntwersidcanth e e xbenrfi iy
respect to the base circle C, and its width Wis about one to four tines as
| arge as tRELVAP VR SSEBR thapfePércdoimpting Updhechrnriada-of ke ndhapet whbh ng
portion 15 in the direction intake flow, the back wall 16 is formed in the
sane way a$eeRpfatHed dtn trpgezaidajhistirgeckrastacticsapr afextdhgxaspahng f r om
the intake port inner peripheral wall surface 2b toward the upstream side
and conne®CStiABSERI B tocrpesehearRe o ithifdev et phdmdiengafied Gt hleer
Structures other than the extending portion 15 and the back wall 16 are the
sane as t §déeoforedABadiMeiowdEsegi Peden TPy, coefifd cippt, ¢s sqppared
conponents are attached with same synbols, and duplicate descriptions are
negl ect ed "iERhFRe movpsai rehtkeackgrai atPro tthe FraraRdicalcFae@lrReC A m 3)
Fig. 7 5hows the enbodi ment according to the invention as clainmed in Caim
3 of the phésert-1ikfedtPBbA; and is the sectional view (corresponding to the
view taken on the line Il - Il of Fig. 1) of the 12 sanme part of Fig. 2.
In Fig. 7,07 HEhaxeermindgdpsriveoneat Jfuts dinstihéledd st seheingads dihe Hehke
port inlet side is formed into the arc-like shape with respect to the base
circle C &fatconfesesines iméhpagwepition@saclainedhdh KlehBst, APerdingToks of
the extendi ng portion 15, a projecting anmount H of the top portion 1l5a is
about 10 tof Bo-aksff iomels aeducesealt aihereer deaeer thpbpttamcdspeesrt surfare base
circle C, and a wdth frl is about one to four tinmes as |large as the val ve
st em di an#feand2 laWereoungstradifespde -of THe ekdeatdi ngeparkadie ab aRdrt he
direction intake flow, the back wall 16 is forned in the sane way as .

expl ai ned YRRTE B° axteiiieN geEfEriesetitsdippoj 2REt ¢ n@OWnﬁwﬁan%{%% it ake
port inner peripheral wall surface 2b toward_ the upstream side and snoothly
connects t8leh&velit aREUpRAt | THrsiehyer Fiherarl vijlow sifugsber dntgesif £ ot her
than the extending portion 15 and the back wall 16 are the sanme as those of
t he enbodiffAtlesgrpbeaniel King DIavpngs g. 4, sane conponents are attached
wi th sanme synbols, and duplicate descriptions are neglected. (Conparison of
Char act eri sti csFiset heéa Fivestticel e cmadodiaems ancyhimdsnoheadt $f IH e g.
8, a lower part of the axis of ordinate represents a swirl intensity P, an
upper partingerpal r epplasdiics endise @sebtiéngnto~ Clags tthecfaxtle oPradty ssa
represents a sectional area S of discontinuous portion (extending portion
15) . Uppérnvenkigrght [Higes2 As a2 senBiamal Rbev idikeate el bh bkt wéet % he
flow coefficient and the discontinuous portion sectional area S with
respect ta-thd&lextent mgsporional ofiefi kafen ont hi kiheddddr neht 9TaRddt e
conventional crescent shape. Lower 13 straight lines Bl to B3 and BO

i ndi cat e Febat4 drs beseeeiprtdievéariaken 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.



intensity P and the discontinuous portion sectional area S with respect to
‘the extending portion of first to third enbodi nents and the conventi onal
crescent shape. Nanely, the straight lines Al and Bl indicate
.characteristics obtained when the extending portion 15 is forned into the

nount a@i n-1i ke shape as illustrated by Fig. 2 (first enbodir.ent), and the
straight lines A2 and B2 indicate chara&eristics obtained when the
extending portion 15 is forned into the trapezoidal shape as illustrated by

Fig. 6 (sec [ t)y.., Eurth the straight |i,nes A3..and, B3 jndicate
char act er?s??%%&gfﬁgg %A%eewn #hé éé%%nsﬁﬁgaﬁg??ﬁﬁc?ﬁ ?5‘”‘?%“%%1%&% %1%”? he
arc-like gh as illustrated.by Fig. 7 (third epbodinent), and the

strai ght ?i%’gghﬁ(graens&n% ns‘f%&ﬁoéy o%égdo TEHASRCF TRy i"ﬁﬁ%’@d{?@ part same
characteri sg ? ob# ai ned Whe'l-Ithf extengi%gorti on.15 is forned into the
crescent gﬁfb s £ PEREEBT TheIetRVeRE L SHHYU HERR S (Bubl i Sifed® P4t ent
Application (KOKAI) .No, 8-189366y. As.indicated by straight lines Al to A3
e A0 t ReCH g b T (ARS8 P Re P UG HBELSE Sk PROTRHO A S of
basi cal | y_exhi_bi {, such el ationshjp that the flow coeffjcient ~ decreases
with an i ﬁ&?e&ge}%% gr?é‘%d&%‘o{zut"f%o@ga%gtﬁrdﬁélaraFr'ea B9 Hweverechiftle of
decr ease &i. ncl%?ati on% in the S_‘I ?W coeffici gnt ~5 di.ffers dependi n%s on the
shape of &xFRndi fyPRoFt PN "BaAft F Lt & IAFCBRSAN DTt éntdled i FEEeRERSHT ar ea
inthe viginity of the valve,stem The rate, of decrease is largest.in case
of the conb&MiuRal Tekceft LERRAREIESORAT ghteY iHe 2ABRTT SARE &P BYY- i
case of the rmcli,J_nt ai n-1ike shape of the first invention 14 (straight line
Al). The PSERAGIY HRGIE4RE! Ph thfePF PSRz 6N BNt iORape FFd thésa eeftikhadhape
(straight lines A2 and A3) are larger than that of the enbodinment 1 but
they are ¥HBYIYr & RERCt Fafte S thnElC ok &FEPEAMIY dreSdait 3ipfpdhe present
Consequent | % when t he, di scontinuous sectional areas S1 to S3 and_SO are
conpared SBERPOITer dt1% ¢6nst ahtSSARIIB2Lf Ve AHfl BWPRBRIFANG WAER Figne
sectional areas, S1, S2_and S3 of the first to third enbodi nents of the
present i ATEPETON (8t FapYht® 19ThERe RRIGIFIAS S NEGRE A set | arger than the
sectional _area SO of the prior art, and can,be put in such an order as
S1>52>S3. RRA-otIS—R6r 4= -2k et dtr Pow coefficient at a constant
val ue, the_sectional area can be made maxi_nmum by the use of the extending
portion ha¥VihyF HHEOAbURRRI RIS hEp DS JRVENetP by 1BARED hay iGlg iRh)
trapezoi dal shape and that having the arc-like shape. In the prior art, it
is inevitable tHH& the é6ri driie dP8ac®iodiment @ S FdRGIpb? tiheniRrHh P he
made m ninum_ On the other hand, if the sectional areas of the extendi ng

3

portion apé 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 connects 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
port 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 it.
An inner peripheral edge 14a of the annular stepped surface 14

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



defined to the same S1, the flow coefficient becomes the mnimumin the
‘conventional ‘crescent shape (straight line AO , and it becones large in an
order of third enbodi ment, second enbodi nent and first enbodi ment. As
.indicated by the straight lines B1 to B3 and BO, the swirl intensity P and
t he di'sconti nuous sectional area S fundanentally exhibit such a
relationship that the swirl intensity Pgncreases wwth an increase in the
di sconti nuous sectional area S. However, a rate of increase (inclination)

in the swiy]_| ity P .differs, dependi t he.sh f extending,
port i on, Bt FEHF BRI eate Yeeelionm 808 Pes e edPeRe Bo5r 2op 88 i pfins

vicinity of the valve.stem_The rate of increase is smallest jn se, of the
convent i o%é’lwagge BNt lYRapa® Eg‘telr Sghtati é:agb?,f %qegf“géé‘?e i klgggesb‘?e t he
nount ai n-1 i .shape of _the first ipyention (straight line Bl) . The rates
of incr easogk?ﬁgt he 1 ra%ézlb‘is&ﬁeag‘hib ® arfd &t ﬂir%ﬁ@‘-q s dRbpEE (HoWaPinte i nes
B2 and B3) are smaller .than that, of the enhodi ment 1 but they are | arger
than that SSFePRAENE ANFEALT ol (FEPRETERRE S PR o fCEAgeqtlendl 1999 ke Pac
sectional ar gas S1 of the extendi n% portion are defined to the same S1, the
swirl. int@ddit8 P HEREHedNRE IRFEATRT it stIRCICGHIRAETGNEF fEeBsT ARt & ape
(straight Iine,Bcz, and E‘he SW r| intensit{y P becomes large in an order of
third enb&dFlrehttesRGH@ ERDbITHENSUEAACE | FRt ERREGdERR nEPT S 2mBs e PIE) .
The flow coefficient wll be CQnEared with the swirl intensity P through
means of tRENEFEESHCPRBOYSOSER] FBRhAKe BPES ISR RATIPELra501Rdh sHdace 2b.
coefficient is_kept at a constant value ( _a) , the swirl intensity
becones P1, P2 Bflr P37 dd5eeRiddsf gecEbridc VeaY dyrkedsprdiiey&ing fdws
broken line through the straight lines A1 to A3 and Bl to B3, in case of
the first %dnfiSecond HH S*APPALRMPOAtARRLS T6VAPTRED RéOshinquntat ankiks,
becones PO _as conducted by the arrows of broken |ine through the straight
lines AO &REPBONAYINdcA8EIDHIE ket IRENELBRY "OLER ceMtrrdifgped RS BOYY s
fromthe figure, the swirl intensity has such a relationship as _
P1>P2>P3>B02 REFRAGFINJRITFAGRED thRev3ives e stRprapdiBedi ert BOr bl qrdr ge

di sconti nuous sectjonal area can be secured and a swirl nore intense than
that of tHePpridenind fEaR e foedneeliomilSRote PAduPrhRirrdc Y Sddes ‘iigh
coefficient. (Fourth Enbodi nent according to the Invention claimed in Caim
4) Fig. 9TRAATETY. InPlidRddrRRe enBRkh n’%?ﬂg“s dSorldcnForsethet? ntiemht iietas
claimed in Caim4 of the present invention, and are the sectional views of
the sanme PAFEPREFhatddt Heg.om trRorPesponidiqt§ t6theeti BAARI vieRdesk R on
the line Il - Il _of Fig. 1) . The extending portion 15 of Fig. 9 can be

sai d as a®2iFtettatie of the trapezoi dal extending portion

As for sizes of the extending portion 15, its width W is preferably
about 1 to 2 times as large as a valve stem diameter d, and a projecting
amount (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 .



of Fig. 6, and a partially circular concave portion apart fromthe val ve
“stemwi th a specified distance |eft between themis 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 Fig. 7,
and a partially circular concave portion apart fromthe valve stemwth a
specified distance | eft between themisjforned on the top portion (central
portion) 15a of the arc-like extending portion 15. As for sizes of the

ext endi ng E)orti on 15, a projecting anount H of the top portion 15a with
respect to°% i fAseveive weat tangpditamederoPs0~ of the val ve seat inner
dianeter D, and a width P7 is about one to four tinmes as |arge as that of
the val ve st emfdifanttisy the uiaroedt eerhiivgaporiswohakan o3 thegline AWd- EVg. 10
are extended toward the val ve stem side nore than those of fig. 6 and Fig.
7 so as tBfiFtFedse t A& SeRtPonaleafildasyndenatnack fricp Shder Liginaydibgtt ke
decrease in flow coefficient due to the increase in sectional area, the
parti al | ySefkkuteds sheantcal/Ehporek ynsd 1dbel § ot sreforned dptpbhe monstainilden ze
the collision anpbunt of intake against the valve stem 11 and effectively
restrict shers nhakeranrefevitd beebinntikescsiarrerranding f towthe Jabove-
Therefore, the extending portions 15 of Fig. 9 and Fig. 10 can inprove the
swirl intBastignadoestending weséior the trapezoidal and arc-1ike shapes

al one shown in Fig. 6 and Fig. 7. (Fifth Enbodi nent according to the

| nvention cl ai fdd-i & © dihe SplErged seciaan® giev2takew arthéhenbbed ididt s
according to the invention as clainmed in Claim5 of the present invention,
and are tRéIl sekctfitgnal - vi Binss diiguie- cherer yashows a kKhepefolFite palve seat
(corresponding to sectional view taken on the line Il - Il of Fig. 1) . The
ext endi ng4portion 15 of Fig. 11 can be said as an alternate of the

trapezoi dal extending portion of Fig. 6, and a nountain-like top 15e
portion furthednpFbf edtingetovernteneot dhtekstfdavisirdigddinom ehdnftlge top
portion 15a. The extending portion 15 of Fig. 12 can be said as an

al t er nat ergfife ankoltilee lnkekhdion§ pofliawsnabdndrisgradiahkigwashpesnt sildel i ke
top portion 15e further proj ecting toward the valve stemis fornmed on the
top porti dntykererhl e per)pheiral hea bl sandaer) 25088 iSBOWRSRY lan @ofry i on,
it can be said that these fifth enbodi mrents have shapes formed by conbi ni ng
t he nount &pn-exiakplextaddiagusedtipdningfo Fhe . copbustien kbarpapdlotedeconape of
Fig. 6 or the arc-like shape of Fig. 7. As for sizes of the extending
portion 158,swixgr 6jee¢t i nijt ampupsti¢anf sithe tiopepareriiphersd waltthswewecebt o
the base circle Cis about 10 to 30~ of the valve seat inner dianeter D,
and a wi dshday Ly thounttagreoard F.otke tintreke abithawgel gonventivflilcoldlide stem
di aneter d. Therefore, when both sides of the extending portion of Fig. 2,
i .e. portponnsdpahe vabia tshenvhl vandtfdav 14n thee di bediibn apbosHee docthpke
shape or the trapezoidal shape in both the extending portions 1-5 of 18
Fig. 11 afdir giregtiqrhasdibseonky rdoisa ety oraiovaf da lissradrcrehied 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 the intake
port 2 to the extending portion 15. Then, the intake flows in the
direction of swirl similar to the main current Fl, and is supplied to
the combustion chamber 10. In addition, the space S at radial upstrean
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



I

the swirl intensity is inproved while controlling the decrease in the flow
‘coefficient. (Qher enbodinents) Fig. 5 shows the enbodi ment according to
the invention as clained in Claimé6 of the present invention, and conprises
-a structure in which a rounded (R) valve seat 24 is installed for serving
as the valve seat. The shape of the extgpding portion 15 may be anyone
showmn by Fig. 2, Fig. 6, Fig. 9, Fig. 10, Fig. 11 or F.ig. 12. O her
structures are the sane with those of Fig. 1, and the sane conponents and
sane part SUaFRehttached with the same synbols. The rounded val ve seat 24
itself is well known, and rounded surfaces 20 and 21 are forned on axi al
bot h si ded SeapprETRRdireneracidsdNgoto sthodingantionusiliedaedein Gadfade 23.
By using such the rounded valve seat 24, the peeling-off of intake flowis
reduced at a boFifer 6 I58phedhet ¢ Asérednaasereing e Weainwantfigaeaglaimed he
| ower rounded surface 21. This effect is remarkable at a part where no
ext endi ng iporcliadn i2s ki thd npresgnd tinwepshorer ash i thewsestietal | vidw
reduced. Thereby, the swirl flowis intensified further. According to the
shape of ilwpakesgandingntoftheeieyr eaken onnvientioe, It hd Isef rHigf.| bw odnthze
intensified and the pressure | oss can be reduced by maki ng the intake
uni form TFhaeatprt pheFigt dke gor Figs Guithabtxtehgingpamhioni hd erutakt the
conmbusti on engi nes wherein the swirl is produced using the direct port.
19 cLAZMs end ntheragbapdntakhapet dhlehtsddealr igbiniste ohFengiohd swherresdn an
annul ar stepped surface (14) for supporting a valve seat is fornmed on an
i nt ake pornteud |tatapsgeifah ffape wheraderthieesor (O tiandlom iendofmee iitoa
val ve seat (4) is made contact with the annul ar stepped surface

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
valve stem diameter d. 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 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



(14) to support it, a shape of an inner peripheral edge of the annul ar

-st epped '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 fornmed into a
nount ai n-| i ke shape whi ch w dens fronlalgop portion (15a) projecting toward
the valve stemside to both peripheral sides with noderate inclinations,

and final lsgmeosurachbs tiythe basercyrcletnt hatdndiagtpanden asda Etdaes | i ke
back wall (16) is forned at a side opposite to a valve seat side of the

ext endi ng eparéf ame( #8dial tik€aRackomalihl decdRRSE B d inedPE At &GIHNE rbel Ol
toward an upstream side along an intake port (2) and connecting snoothly to

an inner peappharal revidctsts kac@m Rl thaildtakrl 8oidedt?) to tRe HiLd BiAke port
shape of internal conbustion engine wherein an annul ar stepped surface (14)

for supponrki Rgs ot wggseat is fornmed 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 { LAd L0 SHARY bottion 120 & ;%% & t9hqg M dUHIe"
peri pheral edge of fhe annul ar st epped sng%céu?i4) inc?u esta %hgﬁﬁngf an

i nner perinB;?r@lxe e _epQg'LaJ')orpHSEh?_sVé’AcMﬁ: s@ato ($o9 oéfsthésvﬂ%es%ia{:cz’.rﬁ‘;e nd

has a extending portion ( 15) proj ecting toward a valve stem (11) side at

a radial igabgtt st Qﬁ‘w@%trj%e@: 88 dH 8K€e circle C, and a width W is about
one to four times as large as the valve stemdiameter d. 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 toward the upstream side and smoothly connects 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.
(Comparison of Characteristics between First to Third Embodiments with
Prior Art)

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 straight lines Al to A3 and AO
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



port, the extending portion (15) is fornmed into a trapezoidal shape which
~has a flat top portion (15a) projecting toward the valve stem side, w dens
fromthe flat top portion (15a) to both peripheral sides with 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 valve
seat side of the extending portion (15)13 the back wall decreasing its
proj ecting height toward an upstream side al ong an intake port (2) and

connect i ngt saDithiinee BN By ap@r BOhehdd carl lrestit fGC o dlvebhethat akia-1port
(2) . 3. An intake port shape of internal conbustion engine wherein an

annul ar st gppesh tSUP fadeer Heldd sddit iBUBRO HolrRPoR skat YenSeated § iHHEEs QAN
i ntake port outlet portion of a cylinder head (1), and an end face of a

val ve seako(4hel &x¥RHE1€HNpSEEIIM L t Ber Nt akh st & PEEsh Sichase dntd)treo
support it, a shape of an i1nner peripheral edge of the annul ar stepped

surface (idhvedcldidescaesbane sghpan i nner peripheral edge (4a) of the valve
seat (4) as its base circle, and has a extending portion (15) projecting

toward a val ve \gh@My( Iind stird@qht Bidadinal ahdlmt 18kd8a ROTdH@R 08 r A8L idYt ake
port, 21 the extending portion (15) is forned into an arc-1like shape with

respect tgpthtndffRef thelditedBtng pBatkoNabl i #8IndSid€ PRE mdlinda Bh dBike

opposite to a val ve seat
shape as illustrated by Fig. 2 (first embodiment), and the straight
lines A2 and B2 indicate cha'racteristics 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 portion 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 1lines 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



side of the extending portion (15) , the back wall decreasing its
"projecting héight toward an upstream side 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 conmbustion engine as clainmed in
claim2 or 3, a partially circular concave portion is forned on the top
portion (15a) with a specified distancelkept fromthe valve stem (11). 5.
An intake port shape of internal conbustion engine as clainmed in claim2 or

3, a rmunt(@itggl{&ﬂgﬁ 14OR ROy L gfm@rgt%%tgp%éﬁ%\@@gg %m%n%akggpééo%@aﬁi glgaeges

formed at a peripheral centr portion of the trapezoidal ‘or arc-

ext endi ng amrsyﬂeoarc@%ﬂgwg%gﬁggh%tQQFgP%H§9%3%2 L\Hgg{;nag &mggytﬁ,gn? ?itne as

clained in any one o to C roun valvée's i hstal |l ed

f [ : .

A A A AL RS I chev eng apalienthah CPABSATAE R™VSRFI MR

DGHLbyCCRE% éé Q&qﬁé%%a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
%ca?ca]ca C

ca] ca] ca] ca a]cajcalcalcalcalcRajca!9 n :}ot u

Q ve o] cal calsaleal.cel sl eakosh el calaal el palaaheatl £l o calog e care

a] ca] ca] ca] ca] caj ¢
o xem o-ZLbeakealonl akigtan) sale goleolevloabsal il oalsal < caleabag) ool
coefficient ¢, the sectional areas S1, S2 and S3 of the first to third
embodiments of the present invention (straight 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>52>S3. In other words, while keeping the flow
coefficient ¢ at a constant value, the sectional area can be made
maximum by the use of the extending portion having the mountain-like
shape, followed by that having the trapezoidal shape and that having
the arc-like shape. In the prior art, it is inevitable that the
sectional area of the extending portion should be made minimum. On
the other hand, if the sectional areas of the extending portion are
defined to the same Sl1, the flow coefficient becomes the minimum in
the conventional crescent shape (straight 1line A0), 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 BO, 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



=I>1"k$&&&I ') *+, , --y/ 123} xsnhc”Y] ca] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] cajc
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10r’r$>10%’r& ) - gpﬁgg%@t(l)y.,g;bﬁgbg'sgcj;@ml areas S1 of the extending portion
GlO%m&() 10%& () - 10%& ()-"10%& ()-n 10%& ()- n'10%m& ()-9 n
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J.nten51ty P becomes large in an order of third embodiment, second

embodiment and first embodiment (B3, B2 and B).

The flow coefficient ¢ will 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 PO as conducted by the arrows of broken line through
the straight lines A0 and BO, in case of the conventional crescent shape.
As obvious from the figure, the swirl intensity has such a relationship
as P1>P2>P3>PO0.

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
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as claimed in Claim 4 of the present invention, and are the sectional

ention

views of the same part as that of Fig. 2 (corresponding to sectional
view taken on the line II - II of Fig. 1}. The extending portion 15
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 Fig. 7, and a partially circular concave portion apart from the valve
stem with a specified distance left between them is formed 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 about 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.
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(Fifth Embodiment according to the Invention claimed in Claim 5)

Fig. 11 and Fig. 12 show the embodiments according to the invention
as claimed in Claim 5 of the present invention, and are the sectional
views of the same part as that of Fig. 2 (corresponding 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 extending portion of Fig. 7, and a mountain-like top 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 portions 15 of
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Fig. 5 shows the embodiment according to the invention as claimed
in Claim 6 of the present invention, and comprises a structure in which
a rounded (R) valve seat 24 is installed for serving as the valve seat.
The shape of the extending 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 lower 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 relatively reduced. Thereby, the swirl flow is intensified
further.
Industrial Aoolicabilit
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.



"1090% ()-YAY_Y YaydY'[a\\_= 100 ni 10%@8& ()- !
T 109@@ () - i 10%@& ()-f10%@& ()- 100 100 100S8G' 10%0& ()-\* “uv7 1

"1 109%@& () - 10%@& () - &10%@& ()- 10@D 10@D

. 10@@ #Y" 10%@8& () - #Y" 10%@& ()- L agabdEuv7 1

"TFT10%@ () - Y" 109@ () - Y" 10%4@& () - F' 1086@& () - F" 100/@' ()- YLO0%@& () - bbcTeec(
ddEuV7 1 ' !l (F"10%@& ()-f&3" 10%@& ()-s$Y" 10%@& ()-1" 3" 10%@& () -y

F'109@& () - F' 109%@& () - (d] ddd* eseedE &Z

' 1 Y43" 10%@& () S2F" 10%@& () - LO3" 10ty ?‘51“5\( 3" 10%@ ()-S, FLO%@& () - *y10%@&

()-ee; f<f=f>f é@C él ,g ]6(%0{@ N %0%/ &' 100?% %ﬁl 1%%10‘% @fb
"10%& ()- L6F"10 ) (y\ﬁ Kl 7, /ﬁ& g /geé} ¢ Togg
17 4 160G e %%&E&} G < A (7 BAOHge. (3Riats formed
on an intake port outlet ;?ortlon 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,
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, ana 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 widens from a top portion (15a) projecting toward 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 peripheral wall surface of the intake
port (2).
2. 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 surface |

(14) to support it,
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port, .

the extending portion (15) is formed into a trapezoidal shape
which has a flat top portion (15a) projecting toward the valve stem
side, widens from the flat top 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 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 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 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,

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 (1)1 side at a radial inlet side portion of an intake

port,
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respect to the base circle, and

a 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 peripheral wall surface of the intake
port (2).

4. 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 the valve stem
(11).

5. An intake 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 a peripheral central portion of the trapezoidal
or arc-like 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.



