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The invention relates to a cylinder head (1) for an internal combustion engine with at least one Inlet channel (3), which generates a
swirling flow (S) In the combustion chamber (2), preferably curved in the direction of the swirling flow (S) with an external wall region
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(54) Title: CYLINDER HEAD FOR AN INTERNAL COMBUSTION ENGINE

(54) Bezeichnung: ZYLINDERKOPF FUR EINE BRENNKRAFTMASCHINE
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) (57) Abstract: The invention relates to a cylinder head (1) for an internal combustion engine with at least one inlet channel (3),
e Which generates a swirling flow (S) in the combustion chamber (2), preferably curved in the direction of the swirling flow (S) with
w={ an external wall region (3a) and an internal wall region (3b) relative to the swirling flow (S). A valve seat ring (4) is arranged in the
& region of the opening (9) of the inlet channel (3) into the combustion chamber (2). According to the invention, a strong swirling flow
e (S) without significant reduction of the flow cross-section of the inlet channel (3) may be achieved whilst keeping the mechanical
& loading on the cylinder head to a minimum, whereby the external wall region (3a), in the region of the valve seat ring (4), is at least
o partly formed by a projection (11) of the cylinder head (1) within an internal surface (4a) of the valve seat ring (4), whereby the
internal surface (4a) of the valve seat ring (4) extends beyond said projection (11).
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eurasisches Patent (AM, AZ, BY, KG, KZ, MD, RU, T]), Zur Erkidrung der Zweibuchstaben-Codes und der anderen
TM), europdisches Patent (AT, BE, BG, CH, CY, CZ, DE, Abkiirzungen wird auf die Erkidrungen ("Guidance Notes on
DK, EE, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, Codes and Abbreviations") am Anfang jeder reguldren Ausgabe
SE, SK, TR), OAPI-Patent (BF, BJ, CF, CG, CI, CM, GA, der PCT-Gazette verwiesen.

GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Veroffentlicht:
—  mit internationalem Recherchenbericht

(§7) Zusammenfassung: Die Erfindung betrifft einen Zylinderkopt (1) fiir eine Brennkraftmaschine mit zumindest einem eine
Walzenstromung (S) im Brennraum (2) erzeugenden, vorzugsweise im Sinne der Walzenstromung (S) gekriimmten Einlasskanal (3)
mit einem hinsichtlich der Walzenstromung (S) duBBeren Wandbereich (3a) und einem inneren Wandbereich (3b), wobei im Bereich
der Miindung (9) des Einlasskanals (3) in den Brennraum (2) ein Ventilsitzring (4) angeordnet ist. Um eine starke Walzenstro-
mung (S) ohne wesentliche Verminderung des Durchflussquerschnittes des Einlasskanals (3) zu ermglichen und die mechanische
Beanspruchung des Zylinderkopies moéglichst gering zu halten, ist vorgesehen, dass der duBBere Wandbereich (3a) im Bereich des
Ventilsitzringes (4) zumindest teilweise durch einen Fortsatz (11) des Zylinderkopies (1) innerhalb einer inneren Mantelflache (4a)
des Ventilsitzringes (4) gebildet ist, wobei die innere Mantelfldche (4a) des Ventilsitzringes (4) gegeniiber dem Fortsatz (11) freige-

stellt ist.
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A cvlinder head for an internal comt ion engine

The invention relates to a cylinder head for an internal combustion engine with at
least one intake port which generates a tumble flow in the combustion chamber,
which channel is curved preferably in the direction of the tumble flow and
comprises a wall region which is external relative to the tumble flow and an inner
wall region, with a valve seat ring being arranged in the region of the opening of

the intake port into the combustion chamber.

Cylinder heads with intake ports producing a tumble flow are known from US
5640,941 A, US 5,165,374 A, US 5,359,972 A or GB 2 165 886 A. Especially In
the partial load region it is possible to favorably influence the progress of the
combustion by the tumble flow and thus the fuel consumption and emission

formation, with the highest possible tumble flow being desirable.

The amount of the tumble flow is relevantly determined by the position of the
point of intersection of the central line of the intake port with the central line of
the valve seat ring. The closer the point of intersection lies to the combustion
chamber, the stronger the tumble flow. A strong inclination of the intake port
relative to the central line of the valve seat ring allows for a strong tumble
movement in the combustion chamber. A strong inclination of the central line of
the flow of the intake port relative to the axis of the valve seat ring leads to the
disadvantage however that the flow cross section of the intake port is strongly
reduced, which has a disadvantageous effect especially in the full load range by a
considerably reduced throughput. In designing the intake port it is therefore
necessary to seek a compromise between high tumble flow in the partial load

range and high throughput in the full load range.

From DE 1 295 274 Bl a gas exchange port of a cylinder head of an internal
combustion engine is known in the opening region of which a valve seat ring Is
inserted which forms the inside curvature of the port wall at the core contact
point. In one embodiment a wall region of the gas exchange port is formed in the
region of the valve seat ring by an extension of the cylinder head within the

valve seat ring. The valve seat ring is enclosed at least three sides directly by
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cylinder head material. This leads to multiple pressings and high mechanical
stresses in this region.

It is an object of the present invention to further develop a cylinder head of the
kind mentioned above in such a way that a strong tumble flow can be produced
without any substantial reduction of the flow cross section of the intake port

whilst preventing tension peaks in the cylinder head.

This occurs in accordance with the invention in such a way that the outer wall
region in the area of the valve seat ring is formed at least partly by an extension
of the cylinder head within an inner jacket surface of the valve seat ring, with the
inner jacket surface of the valve seat ring being exposed relative to 'the
extension. This exposure effectively helps prevent multiple pressings in the
region of the valve seat ring. It is preferably provided that a fictitious extension
of the port wall of the intake port in the region of the extension intersects the
valve seat ring in the region of the inner jacket surface, with the line of
intersection, when seen in the direction of the -axis of the valve seat ring,

preferably lying at least partly in a half of the inner jacket surface on the valve
seat side.

This measure ensures that the point of intersection between the central line of
intake port and the central line of the valve seat ring has a very small distance
from the combustion chamber, thus producing a very strong tumble flow in the
combustion chamber already at a low inclination of the central line of the intake
port relative to the central line of the valve seat ring. This maintains the highest
possible throughput in the full load region.

In a further development of the invention it is provided that the valve seat ring is
provided with a sharp-edged chamfering upstream of its narrowest flow cross
section in the transitional region to the intake port. This allows achieving a high
tumble movement. As an alternative it may be provided that the valve seat ring
Is provided with a transitional radius continuously adjacent to the intake port
upstream of its narrowest flow cross section in the transitional region to the
intake port. This allows to provide the flow cross section of the intake poft with a
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design in the region of the opening which is as large as possible and to
substantially prevent flow detachments.

The cylinder head in accordance with the invention can be removed in an

especially advantageous manner from a steel ingot mold having a casting incline,

thus allowing for a very simple production.

According to an aspect of the invention there is provided a cylinder head for an
Internal combustion engine with at least one intake port which generates a
tumble flow in a combustion chamber, which channel is curved and comprises an
external wall region which is external relative to the tumble flow and an inner wall
region, with a valve seat ring being arranged in the region of an opening of the
intake port into the combustion chamber and with the outer wall region in an area
of the valve seat ring being formed at least partly by an extension of the cylinder
head within an inner jacket surface of the valve seat ring, wherein the inner

jacket surface of the valve seat ring is radially exposed relative to the extension.

The invention is explained below in closer detail by reference to the drawings,
wherein:

Fig. 1  shows a cylinder head in accordance with the invention in a cross-
sectional view, and

Fig. 2 shows the detail II of Fig. 1.

The cylinder head 1 comprises at least one intake port 3 producing a tumble flow
S in the combustion chamber 2. A valve seat ring 4 is arranged in the cylinder
head 1 in the region of the opening 9 of the intake port 3 into the combustion
chamber 3. The valve seat ring 4 forms the valve seat 5 for the intake valve 6.
An exhaust valve is designated with reference numeral 7 and is used for
controlling an exhaust port 8. The wall region of intake port 3 which is the

outside one relative to the tumble flow S is designated with reference numerals

3a. The inner wall region is designated with reference numeral 3b. When seen in

a normal sectional view relative to the central line 3c of the port, the outer wall

region 3a is spaced further away from the cylinder head plane 10 than the inner
wall region 3b.
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In order to produce the strongest possible tumble flow S in the combustion
chamber 2, the cylinder head 1 is provided in the region of the opening 9 of the
intake port 3 into the combustion chamber 2 with an extension 11 which extends
into the hollow space 4b opened by the inner jacket surface 4a. The extension 11

which is situated within the inner jacket surface 4a is configured as an extension
of the outer wall region 3a.

_ The fictitious extension 12 of the channel wall 13 in the region of the extension
11 intersects the valve seat ring 4 in the region of the inner jacket surface 4a,
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with the lines of intersection 14 being situated at least partly in the half 4’ of the
valve seat ring 4 on the valve seat side. The half of the valve seat ring 4 which is
averted from the valve seat 5 is designated with 4", The extension 11 per se

extends at least partly up to a central plane 15 of the valve seat ring 4.

The extension 11 produces a displacement of the central line 3c of the intake
port 3 in the direction of the cylinder head plane 10, thus displacing the point of
intersection P between the central line 3c of the port and the central line 4c of
the valve seat ring 4 towards the combustion chamber and reducing the distance
L between the point of intersection P and the face surface 4d of the valve seat

ring 4 on the combustion side.

Without the extension 11, a respective reduction of the distance L between the
point of intersection P and the face surface 4d on the combustion chamber side
which leads to an amplification of the tumble flow S could only be achieved via a
respective relatively large angle of inclination © between the central line 3c of
the port and the central line 4c of the valve seat ring 4, which would lead to the
disadvantage of a considerable reduction in cross section of the intake port 3.
The extension 11 allows for a strong tumbling movement S at a relatively low
angle of inclination ©, as a result of which a high throughput can be achieved in

full-load operation.

As a further measure for producing the largest possible flow cross section of the
intake port 3, the valve seat ring 4 comprises a transitional radius 16 according
to the inclination of the inner wall region 3b in the region of the transition
between the inner jacket surface 4a and the face surface 4e on the cylinder head
side. Instead of the transitional radius 16 it is also possible to provide a sharp-
edged chamfer 16a, as a result of which the tumbling movement S can be
increased. For the purpose of illustrating this, Fig. 2 shows the valve seat ring 4
in its left half with a chamfering 16a and its right half with a transitional radius
16. In practice, however, the valve seat ring 4 is configured either with a circular

transitional radius 16 or with a circular chamfering 16.
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In order to avoid any double pressing of the valve seat ring 4, the valve seat ring
4 is exposed relative to the extension 11. The exposure is designated with

reference numeral 17.

The extension 11 which is arranged integrally with the cylinder head 1 can be

produced in one pressure casting process with the intake port 3.
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The embodiments of the invention in which an exclusive property or

privilege is claimed are defined as follows:

1. A cylinder head for an internal combustion engine with at least one intake
port which generates a tumble flow in a combustion chamber, which channel is
curved and comprises an external wall region which is external relative to the
tumble flow and an inner wall region, with a valve seat ring being arranged in the
region of an opening of the intake port into the combustion chamber and with the
outer wall region in an area of the valve seat ring being formed at least partly by
an extension of the cylinder head within an inner jacket surface of the valve seat
ring, wherein the inner jacket surface of the valve seat ring is radially exposed

relative to the extension.

2. The cylinder head according to claim 1, wherein the channel is curved in a

direction of the tumble flow.

3. The cylinder head according to claim 1 or 2, wherein a fictitious extension
of a port wall of the intake port in a region of the extension intersects the valve

seat ring in a region of the inner jacket surface.

4. The cylinder head according to claim 3, wherein a line of interSection of
the fictitious extension and the valve seat ring, when seen in a direction of an

axis of the valve seat ring lies at least partly in a half of the inner jacket surface

on the valve seat side.

S. The cylinder head according to any one of claims 1 to 4, wherein the
intake port can be removed from a steel ingot mold having a casting incline.

6. The cylinder head according to any one of claims 1 to §, wherein the valve
seat ring is provided with a transitional radius continuously adjacent to the intake
port upstream of its narrowest flow cross section in a transitional region to the
intake port.
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7. The cylinder head according to any one of claims 1 to 5, wherein the valve
seat ring is provided with a sharp-edged chamfering upstream of its narrowest

flow cross section in a transitional region to the intake port.
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