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Description

[0001] The present invention relates to a gasket for a
valve of an internal combustion engine.

[0002] Internal combustion engines for vehicles com-
prising a head carrying one or more cylinders, in which
the engine cycle is carried out, and which communicate
with respective combustion chambers of the engine itself,
are known. Furthermore, appropriate seats intended to
make the combustion chamber communicate with pipes
adapted to convey a mixture of unburnt fuel and air ("in-
take pipes") to said chamber, and to convey the burnt
gases from said combustion chamber ("exhaust pipes"),
are obtained on the aforesaid head.

[0003] The flows from and to each combustion cham-
ber are controlled by appropriate valves acting on the
aforesaid seats. Specifically, each valve essentially com-
prises a guide element fixed inside a cavity of the engine
head and a stem movably sliding in opposite directions
within a through seat defined by the guide element and
carrying a shutting section at one end for closing the con-
nection between the corresponding intake or exhaust
pipe and the corresponding combustion chamber.
[0004] The opposite end of the valve stem axially pro-
trudes from the corresponding guide element and is
adapted to receive driving forces from a corresponding
control device.

[0005] Sealing gaskets for the lubricating oil normally
circulating in the engines are normally mounted to the
valves of the above-described type. Such gaskets, in one
of the most commonly known forms, comprise a substan-
tially tubular-shaped, supporting or reinforcing element,
generally made of metal material, and an element made
of elastomeric material interposed between the support-
ing element and the valve.

[0006] Specifically, the elastomeric element typically
comprises a first portion adapted to cooperate by means
of its internal surface with the external surface of the up-
per portion of the guide element, and a second portion
adapted to directly cooperate with the valve stem.
[0007] The gaskets of the above-described type are
widely used on all internal combustion engines for con-
trolling the amount of lubricating oil which flows from the
distribution zone to the combustion chambers. In addition
to an evident, excessive consumption of the oil itself, an
excessive flow of lubricating oil causes a decay of the
engine efficiency and a lowering of the vehicle catalyzer
performance. On the other hand, an insufficient flow de-
termines an increase of valve wear and noise, accom-
panied by the presence of local temperature peaks.
These phenomena may cause a premature wear of the
valves, following the seizure of the stem of the valves
themselves inside the guide element.

[0008] The known gaskets allow to make a static type
sealing by means of the first portion of the elastomeric
elementacting on the guide element of the corresponding
valve, and to make a dynamic type sealing by means of
the second portion of the elastomeric element cooperat-
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ing with the stem. Specifically, the static sealing must
ensure a certain degree of radial compression on the
guide elementin order to avoid the lubricant oil from seep-
ing towards the combustion chambers while maintaining
the gasket itself in place, while the dynamic sealing is
designed to allow the minimum oil flow required to lubri-
cate the coupling between the stem and the guide ele-
ment.

[0009] The supporting element comprises a first, sub-
stantially cylindrical portion and a second, annular dis-
coid portion, extending from an axial end of the first por-
tion towards the valve in a direction transversal to the
axis of the first portion itself; such a second portion is
partially embedded into an annular seat of the elastomer-
ic element.

[0010] Gaskets of the above-described type are
known, in which the elastomeric element is further pro-
vided with a gas-tight annular lip, commonly named "gas
lip", which is normally arranged in a position axially in-
terposed between the aforesaid first and second por-
tions, and which cooperates with the stem of the corre-
sponding valve.

[0011] Such a lip serves the function of opposing the
positive pressures of the gases which in some applica-
tions are created at the seats on which the valve act; it
protrudes towards the stem of the corresponding valve
from the internal circumferential surface of the elasto-
meric element and has a truncated-conical, annular
shape with a decreasing section in the direction opposite
to the direction of the pressure forces of the gases rising
along the valves of the corresponding seats, on which
such valves act.

[0012] The gas lip is connected to the remaining part
of the elastomeric element at the larger diameter-section
partthereof and alongits radially most external peripheral
edge; in this manner, a sort of virtual hinge is created
between the gas lip and the internal circumferential sur-
face of the elastomeric element.

[0013] Invirtue of the presence of such a virtual hinge,
and in the presence of pressure forces rising along the
valve from the seat controlled by such a valve, the gas
lip normally tends to be rotated towards the stem of the
valve itself, so as to increase the sealing effect.

[0014] The need to have gaskets capable of effectively
controlling the lubricant oil flow to the combustion cham-
bers while being more cost-effective and simpler to be
manufactured as compared to the solutions of the known
type is felt in this field.

[0015] EP-A-0519158 discloses a gasket for a valve
of an internal combustion engine, as defined in the pre-
amble of claim 1. It is the object of the present invention
to make a gasket for a valve of an internal combustion
engine which simply and cost-effectively allows to meet
the above-specified need.

[0016] The aforesaid objectis achieved by the present
invention, because it relates to a gasket for a valve of an
internal combustion engine as defined in claim 1.
[0017] Forabetter understanding of the presentinven-
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tion, a preferred embodiment will be described below only
by way of non-limitative example, and with reference to
the accompanying drawings, in which:

figure 1 is a partial section of an internal combustion
engine provided with a gasket for a valve made ac-
cording to the dictates of the present invention; and

figure 2 is an axial section on enlarged scale of the
valve and the gasket in figure 1.

[0018] With reference to figure 1, numeral 1 indicates
as a whole a gasket according to the present invention
for a valve 2 of an internal combustion engine 3, known
per se and only illustrated as far as required for under-
standing the present invention.

[0019] In greater detail, figure 1 shows the engine 3,
limitedly to a head portion 4 symmetrically extending with
respect to an axis A, and of which only half is shown.
[0020] The aforesaid portion of the head 4 defines a
combustion chamber 5 (only partially shown), inside
which a fuel is oxidized in the presence of comburent air,
so to transform the chemical energy contained in the fuel
into pressure energy, and a cylinder 6 (also only partially
shown) of axis A, fluidically connected to the combustion
chamber 5 and adapted to transform the aforesaid pres-
sure energy into mechanical energy.

[0021] The portion of the head 4 further accommo-
dates a feeding assembly 7 adapted to bring, into the
combustion chamber 5, a mixture comprising the fuel and
the comburent air, and an exhaust assembly (known per
se and not shown) adapted to remove the burnt gas and
air from the combustion chamber 5 itself towards an en-
vironment outside the engine 3.

[0022] Ingreaterdetail, the cylinder 6 comprises a liner
8 and a piston 9, which slides under the bias of the pres-
sure of the fuel inside the liner 8 itself, according to a
reciprocating motion directed along the axis A, and is
operatively connected (in a not shown manner) to a driv-
ing member to transform the pressure energy into me-
chanical energy.

[0023] The combustion chamber 5 is axially delimited
by an endwall 10 and is open, on the side axially opposite
to the end wall 10, towards the cylinder 6.

[0024] The end wall 10 of the combustion chamber 5
has a pair of circular, through openings, only one of which
is shown and indicated by numeral 11, and symmetrically
arranged with respect to axis A. More specifically, the
opening indicated by numeral 11 is adapted to allow the
passage of the mixture comprising the fuel and the com-
burent air from the feeding assembly 7 to the interior of
the combustion chamber 5; the opening (not shown) is
adapted to allow the passage of burnt gas and air from
the combustion chamber 5 to the exhaust assembly (also
not shown).

[0025] The feeding assembly 7 and the exhaust as-
sembly are entirely similar and reciprocally and symmet-
rically extend with respect to axis A; in the present de-
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scription, reference will be made to the feeding assembly
7 alone, for simplicity, being understood that considera-
tions similar to those which apply to the feeding assembly
7 will also be applied to the exhaust assembly.

[0026] More in detail, the feeding assembly 7 compris-
es afeeding pipe 12, which extends from the opening 11
towards a tank (not shown) of the fuel for the engine 1,
and cooperates with the valve 2, which is adapted to use
the opening 11, according to predetermined time laws,
so as to adjust the flow of fuel and comburent air from
the feeding pipe 12 itself to the combustion chamber 5.
[0027] The valve 2, shown in detail in figure 2, is ac-
commodated in a seat 13, which is obtained in the head
6 and normally contains lubricant oil.

[0028] More precisely, the seat 13 symmetrically ex-
tends with respect to an axis B, transversal with respect
to the axis A, and is open at an axial end segment 14
thereof towards the feeding pipe 12.

[0029] The valve 2 comprises a tubular guide element
15 interference-fitted by into the end portion 14 of the
seat 13, and a stem 16 movably sliding in opposite di-
rections along the axis B within the guide element 15.
[0030] A corresponding gasket 1 according to the in-
vention is fitted on the external circumferential surface
ofthe end of the guide element 15, opposite to the feeding
pipe 12, coaxially surrounding both the guide element 15
and the stem 16.

[0031] In greater detail, the stem 17 protrudes from
opposite sides of the guide element 15 and comprises,
at its opposite axial ends, a shutting section 20 intended
to fluid-tightly engage the opening 11, and a section 18
adapted to receive a driving force by means of a control
mechanism 19, in this illustrated case of the cam type,
respectively.

[0032] The valve 2 further comprises a spring 20, in
this illustrated case of helical type, which cooperates, at
its reciprocally opposite axial ends, with the section 18
and with a delimitating wall of the seat 13 facing towards
the shutting section 17; the spring 20 is adapted to gen-
erate an elastic recalling force on the stem 16, so as to
maintain it constantly in contact, at the section 18 thereof,
with the control mechanism 19.

[0033] With particular reference to figure 2, the gasket
1 has a substantially tubular shape according to an axis
coinciding, under assembly conditions, with axis B.
[0034] More precisely, the gasket 1 comprises an an-
nular-shaped elastomeric element 21, and a supporting
element 22 coaxially joined by means of a chemical-
physical bond to the elastomeric element 21 itselfto press
the latter, in the radial direction with respect to axis B,
onto the guide element 16 and onto the stem 16. In prac-
tice, the elastomeric element 21 is interposed between
the supporting element 22 and the valve 2.

[0035] The elastomeric element 21 firstly defines, pro-
ceeding along axis B towards the combustion chamber
5, a dynamic type sealing adapted to allow the passage
of a minimum oil flow required to lubricate the coupling
between the stem 16 and the guide element 15, and then
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a static type sealing to prevent a second oil seeping path
towards the combustion chamber 5.

[0036] In greater detail, the elastomeric element 21 is
delimited by two axial ending, discoid sections 23, 24,
opposite to each other, by an internal circumferential sur-
face 25 adapted to partially cooperate with the stem 16
and partially with the guide element 15 to form the above-
mentioned seals, and by an external circumferential sur-
face 26 adapted to couple with the supporting element
22 and with an annular elastic collar 27 as so to press
the internal circumferential surface 25 onto the stem 16
and onto the guide element 15.

[0037] Underassembly conditions, the section 23 face
the control mechanism 19 and is crossed by the stem
16; the section 24, under assembly conditions, faces the
combustion chamber 5, and is crossed by both the stem
16 and the guide element 15.

[0038] The internal circumferential surface 25 of the
elastomeric element 21 comprises, in a position adjacent
to the section 23, a minimum diameter section 28, adapt-
ed to be radially pressed by the elastic collar 27 against
the stem 16 to define a circumferential, dynamic-type
sealing line, which allows a minimum flow of oil to leak
in virtue of the sliding coupling with the stem 16 itself.
[0039] Furthermore, the internal circumferential sur-
face 25 of the elastomeric element 21 comprises a sub-
stantially cylindrical portion 29, in a position adjacent to
the section 24, adapted to be radially pressed by the sup-
porting element 22 against the guide element 15 as so
to define a static-type, cylindrical sealing area.

[0040] The elastomeric element 21 further comprises
a portion interposed between the section 28 and the por-
tion 29, a further portion 30 overhangingly carrying a gas-
tight lip 31 cooperating in use with the stem 16 of the
valve 2.

[0041] Thelip 31 has atruncated-conical shape of axis
B with a decreasing section in the direction opposite to
the pressure forces generated by the gases crossing the
pipe 12 and directed towards the section 28; in this illus-
trated case, the lip 31 has a decreasing section towards
the portion 29.

[0042] As shown in figure 2, the lip 31 is connected to
an internal circumferential surface of the portion 30 at
the larger-section part thereof.

[0043] Suchaconnection defines a sortof virtual hinge
42 between the lip 31 and the circumferential internal
surface 25 of the elastomeric element 21.

[0044] The portion 30 of the elastomeric element 21
has, on the side opposite to the lip 31 with respect to axis
B, asurface 40 cooperating with a radially internal surface
of a segment 41 of the supporting element 22.

[0045] The portion 30 is advantageously shaped so
that, no matter how two points belonging to the surface
40 are chosen, the segment joining such points is com-
pletely contained within the portion 30 itself.

[0046] In other words, the portion 30 is free from the
seats adapted to couple with respective portions of the
segment 41 of the supporting element 22. Therefore, the
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segment 41 is not embedded, not even in part, in the
portion 30 of the elastomeric element 21.

[0047] The segment41 further defines a first axial end
of the supporting element 22.

[0048] The supporting element 22 has a substantially
cylindrical shape, elongated according to axis B, and
comprises, in addition to segment 41:

- asegment 43 defining a second axial end, opposite
to the first axial end, of the supporting element 22,
and bent towards axis B so as to axially keep the
elastomeric element 21 at the section 24 of the elas-
tomeric element itself; and

- asegment 44 axially interposed between the seg-
ments 41, 43, parallelly elongated to the axis B, and
joined to the segments 41, 43 themselves at its op-
posite ends.

[0049] Specifically, the segment 41 is also substantial-
ly parallel to the axis B, and the segment 44 cooperates
with a surface of the elastomeric element 21 opposite
and parallel to the surface 25.

[0050] The supporting element 22 has radially dimen-
sions increasing with respect to axis B, proceeding from
its second axial end defined by the segment 43 towards
its first axial end defined by the segment 41.

[0051] As the supporting element 22 embraces the
portion 30 of the elastomeric element 21 without having
portions embedded inside the portion 30 itself, the stiff-
ness of the lip 31 with respect to the rotation about the
virtual hinge 42 is ensured by the segment 41 of the sup-
porting element 22 and by the shape of the portion 30,
which has greater radial and axial dimensions than the
known solutions.

[0052] The advantages that gasket 1 made according
to the present invention allows to obtain are apparent
from an examination of its features.

[0053] Specifically, the gasket 1 allows to effectively
control the flow of lubricant oil to the combustion chamber
5 and to obtain an effective gas-tight effect without re-
quiring to embed a segment of the supporting element
22 into a corresponding seat of the elastomeric element
21.

[0054] In virtue of this, the gasket 1 is particularly sim-
ple and cost-effective to be implemented while effectively
performing its task of controlling the flow of lubricant oil
to the combustion chamber 5.

[0055] Finally, itis apparent that modifications and var-
iations may be made to the described, illustrated gasket
1 without departing from the scope of protection defined
by the claims.

Claims
1. Agasket (1) for a valve (2) of an internal combustion

engine (3); said valve (2) comprising a guide element
(15) defining athrough seat, and a stem (16) movably
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sliding in such a seat; said gasket (1) comprising:

- a tubular-shaped supporting element (22) ac-
cording to an axis (B) coaxially mounted on said
valve (2); and

- an elastically deformable element (21) inter-
posed between said supporting element (22)
and said valve (2);

said elastically deformable element (21) com-
prising, in turn:

- a first portion (28) adapted to cooperate with
said stem (16) of said valve (2) and to be radially
pressed againstthe stem (16) by an elastic collar
(27);

- a second portion (29) adapted to cooperate
with an external surface of said guide element
(15) and to be radially pressed against the guide
element (15) by said supporting element (22);
and

- a third portion (30) axially interposed between
said first and second portions (28, 29), over-
hangingly carrying a gas-tight lip (31) adapted
to cooperate with said stem (16) of said valve
(2), and comprising, on the side opposite to said
lip (31), a surface (40) adapted to cooperate with
afirstregion (41) of said supporting element (22)
defining a first axial end of the latter;

Wherein said lip (31) has a truncated-conical shape
coaxial with said axis (B) and with a decreasing sec-
tion towards said second portion (29) so as to oppose
in use to gas pressure forces;

characterized in that said third portion (30) is
shaped so that, no matter how two points belonging
to the surface (40) are chosen, the segment joining
said points is completely contained within the third
portion (30) itself.

A gasketaccording to claim 1, characterized in that
said supporting element (22) comprises a second
axial end opposite to said first axial end and defined
by a second region (43) thereof;

said supporting element (22) having increasing ra-
dial dimensions with respect to said axis (B), pro-
ceeding from said second axial end toward said first
axial end.

A gasket according to claim 1 or 2, characterized
in that said first region (41) is elongated parallel to
said axis (B).

A gasket according to the any one of the preceding
claims, characterized in that said supporting ele-
ment (22) comprises a third region (44) axially inter-
posed between said first and second regions (41,
43) and elongated parallel to said axis (B).

A gasket according to claim 4, characterized in that
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said third region (44) is joined, at the reciprocally
opposite, axial ends thereof, to said first and second
regions (41, 43).

A gasket according to any one of the claims from 2
to 5, characterized in that said second region (43)
extends transversally to said axis (B) and is at least
partially accommodated in an annular seat of said
elastically deformable element (21).

Patentanspriiche

1.

Dichtung (1) fiir ein Ventil (2) eines Verbrennungs-
motors (3); wobei das Ventil (2) ein Fihrungsele-
ment (15), das eine durchgehende Aufnahme defi-
niert, und einen Schaft (16) umfasst, derin einer der-
artigen Aufnahme beweglich gleitet; wobei die Dich-
tung (1) Folgendes umfasst:

- ein réhrenférmiges Tragelement (22), das ge-
maf einer Achse (B) koaxial auf dem Ventil (2)
befestigt ist; und

- ein elastisch verformbares Element (21), das
zwischen dem Tragelement (22) und dem Ventil
(2) eingeflgt ist;

wobei das elastisch verformbare Element (21)
wiederum Folgendes umfasst:

- einen ersten Abschnitt (28), der angepasst ist,
mit dem Schaft (16) des Ventils (2) zusammen-
zuwirken und um von einem elastischen Ring
(27) radial gegen den Schaft (16) gedrickt zu
werden;

- einen zweiten Abschnitt (29), der angepasst
ist, mit einer AuBenflache des Fihrungsele-
ments (15) zusammenzuwirken und um vom
Tragelement (22) radial gegen das Fihrungs-
element (15) gedrickt zu werden; und

- einen dritten Abschnitt (30), der axial zwischen
dem ersten und dem zweiten Abschnitt (28, 29)
eingefiigt ist, der vorspringend eine gasdichte
Lippe (31) tragt, die angepasst ist, mit dem
Schaft (16) des Ventils (2) zusammenzuwirken,
und der auf der gegeniberliegenden Seite der
Lippe (31) eine Oberflache (40) aufweist, die an-
gepasst ist, mit einem ersten Bereich (41) des
Tragelements (22) zusammenzuwirken, der ein
erstes axiales Ende des Letzteren definiert;

wobei die Lippe (31) eine zur Achse (B) koaxiale
Kegelstumpfform aufweist, miteinem abnehmenden
Querschnitt in Richtung des zweiten Abschnitts (29),
so dass sie bei Gebrauch Gasdruckkraften stand-
halt;

dadurch gekennzeichnet, dass der dritte Ab-
schnitt (30) so geformt ist, dass, egal wie zwei Punk-
te, die der Oberflache (40) angehéren, ausgewahlt
werden, das Segment, das die zwei Punkte verbin-
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det, vollstéandig im dritten Abschnitt (30) selbst ent-
halten ist.

2. Dichtung nach Anspruch 1, dadurch gekennzeich-
net, dass das Tragelement (22) ein zweites axiales
Ende umfasst, das dem ersten axialen Ende gegen-
Uberliegt und das von einem zweiten Bereich (43)
davon definiert wird,;
wobei das Tragelement (22) in Bezug auf die Achse
(B) zunehmende radiale Abmessungen aufweist, die
vom zweiten axialen Ende in Richtung des ersten
axialen Endes verlaufen.

3. Dichtung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass sich der erste Bereich (41)
langlich parallel zur Achse (B) erstreckt.

4. Dichtung nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass das Tragele-
ment (22) einen dritten Bereich (44) umfasst, der axi-
al zwischen dem ersten und dem zweiten Bereich
(41, 43) eingefugt ist und sich langlich parallel zur
Achse (B) erstreckt.

5. Dichtung nach Anspruch 4, dadurch gekennzeich-
net, dass der dritte Bereich (44) an seinen jeweils
gegeniberliegenden axialen Enden mit dem ersten
und dem zweiten Bereich (41, 43) verbunden ist.

6. Dichtung nach einem der Anspriiche 2 bis 5, da-
durch gekennzeichnet, dass sich der zweite Be-
reich (43) quer zur Achse (B) erstreckt und zumin-
dest teilweise in einem ringférmigen Sitz des ela-
stisch verformbaren Elements (21) untergebracht
ist.

Revendications

1. Joint (1) pour une soupape (2) d’'un moteur a com-
bustion interne (3) ; ladite soupape (2) comprenant
un élément de guidage (15) définissant un siege tra-
versant, et une tige (16) coulissant de maniére mo-
bile dans un tel siége ; ledit joint (1) comprenant :

- un élément de support de forme tubulaire (22)
selon un axe (B) monté de maniére coaxiale sur
ladite soupape (2) ; et

- un élément élastiquement déformable (21) in-
tercalé entre ledit élément de support (22) et la-
dite soupape (2) ;

ledit élément élastiquement déformable (21)
comprenant, a son tour :

- une premiére partie (28) adaptée pour coopé-
rer avec ladite tige (16) de ladite soupape (2) et
pour étre radialement comprimée contre la tige
(16) par un collier élastique (27) ;

- une deuxiéme partie (29) adaptée pour coo-
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pérer avec une surface extérieure dudit élément
de guidage (15) et pour étre radialement com-
primée contre I'élément de guidage (15) par ledit
élément de support (22) ; et

- une troisieme partie (30) axialement interpo-
sée entre lesdites premiére et deuxieme parties
(28, 29), en portant de maniére suspendue un
rebord étanche au gaz (31) adapté pour coopé-
rer avec ladite tige (16) de ladite soupape (2) et
comprenant, du coté opposé audit rebord (31),
une surface (40) adaptée pour coopérer avec
une premiére région (41) dudit élément de sup-
port (22) définissant une premiere extrémité
axiale de ce dernier ;

dans lequel ledit rebord (31) a une forme conique
tronquée coaxiale avec ledit axe (B) et avec une sec-
tion décroissante vers ladite deuxiéme partie (29) de
fagon a s’opposer en cours d’utilisation aux forces
de pression de gaz ;

caractérisé en ce que ladite troisieme partie (30)
est conformée de sorte que, peu importe comment
deux points appartenant a la surface (40) sont choi-
sis, le segment joignant lesdits points est totalement
contenu dans la troisiéme partie (30) elle-méme.

Joint selon la revendication 1, caractérisé en ce
que ledit élément de support (22) comprend une se-
conde extrémité axiale opposée a ladite premiére
extrémité axiale et définie par une deuxiéme région
(43) correspondante ;

ledit élément de support (22) ayant des dimensions
radiales relativement audit axe (B), en augmentation
depuis ladite seconde extrémité axiale vers ladite
premiére extrémité axiale.

Joint selon la revendication 1 ou 2, caractérisé en
ce que ladite premiere région (41) est allongée pa-
rallélement audit axe (B).

Joint selon'une quelconque des revendications pré-
cédentes, caractérisé en ce que ledit élément de
support (22) comprend une troisiéme région (44)
axialement intercalée entre lesdites premiére et
deuxiéme régions (41, 43) et allongée parallelement
audit axe (B).

Joint selon la revendication 4, caractérisé en ce
que ladite troisi€me région (44) est jointe, a ses ex-
trémités axiales, réciproquement opposées, auxdi-
tes premiére et deuxiéme régions (41, 43).

Joint selon I'une quelconque des revendications 2 a
5, caractérisé en ce que ladite deuxieme région
(43) s’étend de maniére transversale audit axe (B)
et est au moins partiellement recue dans un siége
annulaire dudit élément élastiquement déformable
(21).
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