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Description

[0001] The present invention relates to a bearing struc-
ture, in particular, a bearing structure for a camshaft in
which a counterbore or a spot facing is formed to a part
of a bearing surface of a lower journal.
[0002] As shown in Figs. 4 and 5, with regard to a cam-
shaft 2 supported on a cylinder head 1 of the OHC engine,
the camshaft 2 is clamped between a lower journal 3
provided in the cylinder head 1 and an upper journal (not
shown) fixed thereon, and is rotatably supported by them.
A plurality of lower journals 3 are aligned in an axis di-
rection of the camshaft at certain intervals.
[0003] Each lower journals are supplied with oil from
cylinder head side to lubricate the interface between the
lower journals and the camshaft. Such type is also known
that only one lower journal 3 is provided with oil and the
oil is in turn provided to other lower journals via the cam-
shaft 2. The cylinder head 1 is secured onto the cylinder
body by head bolts (not shown) penetrating the cylinder
head 1.
[0004] In recent years, it is required that an engine is
smaller and lighter but more powerful. Therefore, bore
pitch between cylinders becomes narrower, and the
number of head bolts and valves becomes more. For this
reason head bolts are close to the lower journals 3, and
thus counterbores for head bolts interfere with bearing
surfaces of the lower journals 3 in the cylinder head 1.
This type of the cylinder head is known as described in
paragraph 0006 and 0007, and Fig.21 of Japanese Pat-
ent Application published by No. 8-218836, for example.
[0005] In this type, as shown in Fig.6, while a counter-
bore face 4 for the head bolt is formed in the cylinder
head 1, a cutting tool is moved down from above the
cylinder head 1 to the level of the counterbore face 4 for
the head bolt. In this process a part of the bearing surface
5 is cut off at where the route of the cutting tool overlaps
with the bearing surface 5, thereby the counterbore 6
with a sharp edge is formed in the lower journal 3.
[0006] In Fig.6, an upper end surface of the cylinder
head is depicted by hatching. Numeral 4 shows the coun-
terbore face for the head bolts which is at lower than the
bearing surface 5. Numeral 7 shows a hole into which
the head bolt is inserted. Numeral 8 shows a hole into
which an injector is attached. Numeral 9 shows a female
screw into which a bolt to secure the upper journal is
engaged. X shows a hole for an inlet or exhaust valve
stem.
[0007] Meanwhile, a connection part between the
counterbore 6 and the bearing surface 5 is formed with
a sharp, arc-of-circle like knife edge 10 as shown in Figs.
7 to 9, because the cutting tool cut off a part of the bearing
surface 5 when the counterbore face 4 is machined by
the cutting tool in the cylinder head 1.
[0008] This knife edge 10 contacts with the surface of
the camshaft 2 at an angle, then wipes off the oil from
the surface of the camshaft 2 (knife edge function), be-
cause its relative contact point to the surface of the cam-

shaft moves in turn in the width direction of the bearing
surface 5 as the camshaft 2 rotates. This may cause lu-
brication failure on the camshaft 2.
[0009] It is an object of the present invention to provide
a bearing structure for a camshaft which can prevent ob-
liquely wiping off the oil from the surface of the camshaft
caused by a knife edge.
[0010] It is another object of the present invention to
provide a bearing structure for a camshaft which can pre-
vent wiping off the oil from the surface of the camshaft
in the axis direction of the camshaft.
[0011] It is further object of the present invention to
provide a bearing structure for a camshaft which can col-
lect the oil to be wiped off from the surface of the cam-
shaft.
[0012] According to a first aspect of the present inven-
tion there is provided a bearing structure for a camshaft
comprising a lower journal for supporting the camshaft
thereon, the lower journal being formed with a hole cutting
off a part of a bearing surface of the lower journal, wherein
a connecting part between the bearing surface and the
hole is formed with a recess hollowed from the bearing
surface so that a bottom surface of the recess is apart
from the bearing surface, and a part of an edge connect-
ing the recess and the bearing surface to each other is
elongated in a direction perpendicular to the axis of the
bearing surface.
[0013] Preferably, a remaining part of the edge is elon-
gated along a direction parallel to the axis of the bearing
surface.
[0014] Preferably, the recess has a side surface con-
necting to the bearing surface.
[0015] Preferably, the side surface comprises a first
side surface and a second side surface, the first side
surface involves the part of the edge and is elongated in
a direction perpendicular to the axis of the bearing sur-
face, and the second side surface involves the remaining
part of the edge and is elongated in a direction parallel
to the axis of the bearing surface.
[0016] Optionally, the side surface has a ramp crossing
to the bearing surface at an angle of less than 90°.
[0017] Optionally, the side surface has a curved sur-
face tangentially crossing to the bearing surface.
[0018] Preferably, the recess has a bottom surface
connecting to the side surface.
[0019] Preferably, the bottom surface is parallel to the
bearing surface.
[0020] Preferably, the hole is formed in a region where
the surface of the camshaft moves downwardly.
[0021] Optionally, the hole is a counterbore.
[0022] Optionally, the hole is offset in the axis direction
of the bearing surface relative to a center of width of the
bearing surface.
[0023] Preferably, a width of the bearing surface (L1)
is wider than a standard width (L2) such that the area of
the bearing surface to be lost by providing the recess is
compensated.
[0024] According to a second aspect of the present
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invention there is provided a bearing structure for a cam-
shaft comprising a lower journal for supporting the cam-
shaft thereon, the lower journal being formed with a coun-
terbore cutting off a corner part of a bearing surface of
the lower journal in an arc-of-circle like manner, wherein
a connecting part between the bearing surface and the
counterbore is formed with an approximately triangular
recess hollowed from the bearing surface to apart from
the bearing surface, and an edge connecting the recess
and the bearing surface to each other comprises a first
edge being elongated in a direction perpendicular to the
axis of the bearing surface, and a second edge being
elongated in a direction parallel to the axis of the bearing
surface.
[0025] Preferably, the recess has a side surface con-
necting to the bearing surface, and the side surface com-
prises a first side surface involving the first edge and a
second side surface involving the second edge.
[0026] Optionally, at least one of the first side surface
and the second side surface has a ramp crossing the
bearing surface at an angle of less than 90°.
[0027] Optionally, at least one of the first side surface
and the second side surface has a curved surface tan-
gentially crossing the bearing surface
[0028] Preferably, the recess has a bottom surface
connecting to the side surface.
[0029] Preferably, the bottom surface is parallel to the
bearing surface.
[0030] Preferably, the counterbore is formed in a re-
gion where the surface of the camshaft moves down-
wardly.
[0031] Optionally, the counterbore is offset in the axis
direction of the bearing surface relative to a center of
width of the bearing surface.
[0032] These and other object of the present invention,
and their preferred embodiments, shall become clear by
consideration of the specification, claims and drawings
taken as a whole.
[0033] Fig.1A is a plan view of the bearing structure
for the camshaft according to the present invention.
[0034] Fig. 1B is a sectional view taken along line 1B-
1B of Fig. 1A.
[0035] Fig. 2 is a perspective view of the bearing struc-
ture.
[0036] Figs. 3A-3D is sectional views taken along line
3-3 of Fig.1A.
[0037] Fig.4 is a perspective view of the cylinder head.
[0038] Fig.5 is a perspective view of the cylinder head
and the camshaft.
[0039] Fig. 6 is a plan view of the cylinder head.
[0040] Fig.7 is a sectional view taken along line 7-7 of
Fig.6.
[0041] Fig.8A is a plan view of a conventional type of
a bearing structure for a camshaft.
[0042] Fig. 8B is a sectional view taken along line 8B-
8B of Fig. 8A.
[0043] Fig. 9 is a perspective view of the conventional
type of the bearing structure.

[0044] The preferred embodiment of the present in-
vention will be described hereinbelow based on the ap-
pended drawings.
[0045] A bearing structure for a camshaft relating to
the preferred embodiment is applied to the cylinder head
1 of the OHC engine as described above with reference
to Figs.4-7, therefore, same parts as described above
are not detailed, but are provided with the same numerals
in the drawings. As described above, a plurality of lower
journals 3 is formed in the cylinder head 1, and the lower
journals are aligned in the axis direction of the inlet and
exhaust camshafts at certain intervals. Counterbores 6
are respectively formed in each of the lower journals 3,
which cut off a part of the bearing surface of the lower
journal 3.
[0046] In detail, basic configuration of the bearing sur-
face 5 of the lower journal is approximately rectangular
in plan view as shown in Fig.1A, and is semicircular in
side view as shown in Fig.1B. As shown in Fig.1A, the
counterbore 6 is formed at a corner part in plan view of
the bearing surface 5. The counterbore 6 is formed at a
region B where the surface of the camshaft moves down-
wardly, and is positioned at an end of the bearing surface
5 in its width (L1) direction. The counterbore 6 is offset
relative to a center C5 of the width L1 of the bearing
surface 5 in the axis direction of the bearing surface 5 at
length S.
[0047] As also shown in Fig.2, a recess 11 is formed
in the connecting part between the counterbore 6 and
the bearing surface 5. The recess 11 is hollowed from
the bearing surface 5 so that a bottom surface 16 of the
recess 11 is apart from the bearing surface 5 or the sur-
face of the camshaft 2. The recess 11 is stepped down
in parallel from the bearing surface 5 (i.e., from the sur-
face of the camshaft 2) at a length of several mm (about
1 mm for example). A part of an edge connecting the
recess 6 and the bearing surface 5 to each other com-
prises a first edge 11a elongated in a direction perpen-
dicular to the axis of the bearing surface 05 (or elongated
in a rotational direction A of the camshaft 2). A remaining
part of the edge comprises a second edge 11b elongated
in a direction parallel of the axis of the bearing surface
05 (or elongated in the direction perpendicular to the ro-
tational direction A of the camshaft 2).
[0048] As shown in Fig 1A, the recess 11 is configured
to be an approximately right-angled triangle. As shown
in Figs.2 and 3A-3D in detail, the recess 11 has a side
surface 15 connecting to the bearing surface 5 and hav-
ing a vertical length, and the bottom surface 16 connect-
ing to the side surface 15 and being parallel to the bearing
surface 5. The side surface 15 comprises a first side sur-
face 15a involving the first edge 11a, a second side sur-
face 15b involving the second edge 11b, and a curved
side surface 19 connecting the first side surface 15a and
the second side surface 15b to each other.
[0049] While Figs.3A-3D representatively show sec-
tional views around the second side surface 15b, the
same structures are applicable to around the first side
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surface 15a. As shown in Fig.3A, the first side surface
15a and/or the second side surface 15b may be simply
a flat plane perpendicular to the bearing surface 5. Op-
tionally, as shown in Figs.3B and 3C, the first side surface
15a and/or the second side surface 15b may have a ramp
17 crossing to the bearing surface 5 at an angle θ of less
than 90° to the bearing surface 5. As shown in Fig.3B,
the ramp 17 may be provided in the whole of the first side
surface 15a and/or the second side surface 15b. Or, as
shown in Fig.3C, the ramp 17 may be provided at only
the top part of the first side surface 15a and/or the second
side surface 15b. In this case the ramp 17 is made by
chamfering. As shown in Fig.3D, the first side surface
15a and/or the second side surface 15b may have a
curved surface 18 crossing tangentially to the bearing
surface 5. The curved surface 18 may be provided in
either the whole or only the top part of the first side surface
15a and/or the second side surface 15b.
[0050] A function of the preferred embodiment is de-
scribed hereinafter.
[0051] As is understood from Figs. 1A, 1B and 2, the
camshaft 2 is clamped to be supported by the lower jour-
nal 3 and the upper journal (not shown) fixed thereon. In
operation the camshaft 2 rotates in a direction shown by
arrow A.
[0052] As the camshaft 2 rotates, the oil adhered onto
the surface of the camshaft 2 firstly approaches the first
edge 11a of the recess 11. Here, the first edge 11a does
not wipe off the oil from the surface of the camshaft 2 in
the width direction of the bearing surface 5 (or the axis
direction of the camshaft 2), because the first edge 11a
extends in a direction perpendicular to the axis of the
bearing surface 05 (or extends along the rotational direc-
tion of the camshaft A).
[0053] Subsequently, the oil adhered onto the surface
of the camshaft 2 approaches the second edge 11b of
the recess 11 as the camshaft 2 rotates. Here, the second
edge 11b wipes off the oil from the surface of the camshaft
2, because the second edge 11b extends in a direction
parallel to the axis of the bearing surface 05. However,
the second edge 11b does not wipe off the oil obliquely
towards the width direction of the bearing surface 5 as
performed by the conventional type of the structure
shown in Figs.8A, 8B and 9, but wipes off the oil down-
wardly. Accordingly, the oil wiped off is, in cooperation
with an effect of gravity, received in the recess 11 for the
moment. Thus, lubrication performance is secured.
[0054] That is, in the preferred embodiment, there is
no knife edge which is sharp and arch shaped as in the
conventional type shown in Figs. 8A, 8B and 9, therefore
it is not caused that the oil is wiped off from the surface
of the camshaft by knife edge effect. The term "knife edge
effect" is used to refer to an operation that the oil adhered
to the surface of the shaft is obliquely wiped off while a
relative contact point to the surface of the shaft 2 suc-
cessively moves in the width direction of the bearing sur-
face 5 as the shaft 2 rotates.
[0055] And then, the oil wiped off downwardly by the

second edge 11b is, because this is not applied with
thrust force in the width direction, received in the recess
11 for the moment in cooperation with an effect of gravity.
The oil received is successively adhered to the surface
of the camshaft 2, and is trailed out of the recess 11 by
the camshaft 2 which intends to rotate upwardly. Thus,
lubrication for interface between the camshaft 2 and the
bearing surface 5 improves.
[0056] Further, in the preferred embodiment, the sec-
ond edge 11b wiping off the oil is formed along a direction
parallel to the axis of the bearing surface 05. Therefore,
a length functioning as a wiping member of the second
edge 11b is shorter than that of the knife edge 10 of the
conventional type shown in Figs.8A, 8B and 9 which is
oblique relative to the axis 05 and arched. Accordingly,
an amount of oil to be wiped in the preferred embodiment
is less than that in the conventional type.
[0057] In the meantime, with regard to the bearing
structure of the preferred embodiment, as the recess 11
is depressed in the lower journal 3, bearing area contact-
ing to the surface of the camshaft 2 becomes smaller at
the area of the recess 11, compared to the bearing area
of the conventional type not having the recess 11. This
causes increase of bearing pressure. Therefore, in the
preferred embodiment, the width of the bearing surface
L1 is wider than that of the conventional type such that
the lost area by providing recess 11 is compensated, in
order to secure a same amount of bearing pressure. That
is, a width L1 of a rib 12 (Fig.1A) formed with the bearing
surface 5 in the preferred embodiment is wider than the
standard width L2 of the rib 12 (Fig.8A) in the conven-
tional type.
[0058] As described above, according to the bearing
structure of the present invention, it is possible to prevent
wiping off the oil caused by the knife edge.
[0059] In light of the significance of the present inven-
tion, one which cuts off the bearing surface may be any
holes. Besides the counterbore 6 shown in the preferred
embodiment, either a simple bolt hole or a sunk hole is
applicable for example.
[0060] While the invention had been described with
reference to the preferred embodiments, it will be under-
stood by those skilled in the art that various obvious
changes may be made, and equivalents may be substi-
tuted for elements thereof, without departing from the
essential scope of the present invention. Therefore, it is
intended that the invention not be limited to the particular
embodiments disclosed, but that the invention includes
all embodiments falling within the scope of the appended
claims.

Claims

1. A bearing structure for a camshaft (2) comprising a
lower journal (3) for supporting the camshaft (2) ther-
eon, the lower journal (3) being formed with a hole
(6) cutting off a part of a bearing surface (5) of the
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lower journal (3), characterized in that
a connecting part between the bearing surface (5)
and the hole (6) is formed with a recess (11) hollowed
from the bearing surface (5) so that a bottom surface
(16) of the recess (11) is separate from the bearing
surface (5), and a part (11a) of an edge connecting
the recess (11) and the bearing surface (5) to each
other is elongated in a direction perpendicular to the
axis of curvature (05) of the bearing surface (5).

2. The bearing structure as defined by Claim 1, char-
acterized in that a remaining part (11b) of the edge
is elongated along a direction parallel to the axis of
curvature (05) of the bearing surface (5).

3. The bearing structure as defined by Claim 1 or 2,
characterized in that the recess (11) has a side
surface (15) connecting to the bearing surface (5).

4. The bearing structure as defined by Claim 3, char-
acterized in that the side surface (15) comprises a
first side surface (15a) and a second side surface
(15b), the first side surface (15a) involves the part
(11a) of the edge and is elongated in the direction
perpendicular to the axis of curvature (05) of the
bearing surface (5), and the second side surface
(15b) involves the remaining part (11b) of the edge
and is elongated in the direction parallel to the axis
of curvature (05) of the bearing surface (5).

5. The bearing structure as defined by Claims 3 or 4,
characterized in that the side surface (15) has a
ramp (17) crossing the bearing surface (5) at an an-
gle of less than 90°.

6. The bearing structure as defined by Claims 3 or 4,
characterized in that the side surface (15) has a
curved surface (18) tangentially crossing the bearing
surface (5).

7. The bearing structure as defined by any one of
Claims 1 to 6, characterized in that the bottom sur-
face (16) is parallel to the bearing surface (5).

8. The bearing structure as defined by any one of
Claims 1 to 7, characterized in that the hole (6) is
formed in a region where the surface of the camshaft
(2) moves downwardly.

9. The bearing structure as defined by any one of
Claims 1 to 8, characterized in that the hole is a
counterbore (6).

Patentansprüche

1. Lagerstruktur für eine Nockenwelle (2), enthaltend
ein unteres Wellenlager (3) zum Stützen der Nok-

kenwelle (2) auf diesem Wellenlager, wobei das un-
tere Wellenlager (3) mit einem Loch (6) versehen ist,
das einen Teil einer Lageroberfläche (5) des unteren
Wellenlagers (3) abschneidet, dadurch gekenn-
zeichnet,
dass ein Verbindungsteil zwischen der Lagerober-
fläche (5) und dem Loch (6) mit einer Vertiefung (11)
ausgestattet ist, die in der Lageroberfläche (5) so
ausgehöhlt ist, dass eine Bodenfläche (16) der Ver-
tiefung (11) von der Lageroberfläche (5) getrennt ist,
und dadurch, dass ein Teil (11a) einer die Vertiefung
(11) und die Lageroberfläche (5) miteinander verbin-
denden Kante sich in einer Richtung senkrecht zur
Krümmungsachse (05) der Lageroberfläche (5) er-
streckt.

2. Lagerstruktur nach Anspruch 1, dadurch gekenn-
zeichnet, das ein verbleibender Teil (11b) der Kante
sich entlang einer parallel zur Krümmungsachse
(05) der Lageroberfläche (5) verlaufenden Richtung
erstreckt.

3. Lagerstruktur nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die Vertiefung (11) eine Sei-
tenoberfläche (15) aufweist, welche mit der Lager-
oberfläche (5) verbunden ist.

4. Lagerstruktur nach Anspruch 3, dadurch gekenn-
zeichnet, dass die Seitenfläche (15) eine erste Sei-
tenfläche (15a) und eine zweite Seitenfläche (15b)
umfasst, die erste Seitenfläche (15a) den Teil (11a)
der Kante umfasst und sich in die Richtung senkrecht
zur Krümmungsachse (05) der Lageroberfläche (5)
erstreckt und die zweite Seitenfläche (15b) den ver-
bleibenden Teil (11b) der Kante umfasst und sich in
die Richtung parallel zur Krümmungsachse (05) der
Lageroberfläche (5) erstreckt.

5. Lagerstruktur nach Anspruch 3 oder 4, dadurch ge-
kennzeichnet, dass die Seitenfläche (15) eine Auf-
lauffläche (17) aufweist, welche die Lageroberfläche
(5) in einem Winkel von weniger als 90° kreuzt.

6. Lagerstruktur nach Anspruch 3 oder 4, dadurch ge-
kennzeichnet, dass die Seitenfläche (15) eine ge-
krümmte Oberfläche (18) aufweist, die die Lager-
oberfläche (5) tangential kreuzt.

7. Lagerstruktur nach einem der Ansprüche 1 bis 6,
dadurch gekennzeichnet, dass die Bodenfläche
(16) parallel zur Lageroberfläche (5) ist.

8. Lagerstruktur nach einem der Ansprüche 1 bis 7,
dadurch gekennzeichnet, dass das Loch (6)’in ei-
nem Bereich ausgeformt ist, in dem die Oberfläche
der Nokkenwelle (2) sich nach unten bewegt.

9. Lagerstruktur nach einem der Ansprüche 1 bis 8,
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dadurch gekennzeichnet, dass das Loch eine
Senkbohrung (6) ist.

Revendications

1. Structure de palier pour un arbre à cames (2), com-
prenant un tourillon inférieur (3) destiné à supporter
l’arbre à cames (2) sur celui-ci, ledit tourillon inférieur
(3) étant doté d’un trou (6) découpant une partie
d’une surface de palier (5) du tourillon inférieur (3),
caractérisée en ce que
une partie de raccordement entre la surface de palier
(5) et le trou (6) est dotée d’un évidement (11) creusé
depuis la surface de palier (5) de sorte qu’une sur-
face de fond (16) de l’évidement (11) est séparée de
la surface de palier (5), et une partie (11a) d’un bord
reliant l’un à l’autre l’évidement (11) et la surface de
palier (5) s’allonge dans une direction perpendicu-
laire à l’axe de courbure (05) de la surface de palier
(5).

2. Structure de palier selon la revendication 1, carac-
térisée en ce qu’une partie restante (11b) du bord
s’allonge le long d’une direction parallèle à l’axe de
courbure (05) de la surface de palier (5).

3. Structure de palier selon la revendication 1 ou 2,
caractérisée en ce que l’évidement (11) présente
une surface latérale (15) reliée à la surface de palier
(5).

4. Structure de palier selon la revendication 3, carac-
térisée en ce que la surface latérale (15) comprend
une première surface latérale (15a) et une seconde
surface latérale (15b), où la première surface latérale
(15a) implique la partie (11a) du bord et s’allonge
dans la direction perpendiculaire à l’axe de courbure
(05) de la surface de palier (5), et la seconde surface
latérale (15b) implique la partie restante (11b) du
bord et s’allonge dans la direction parallèle à l’axe
de courbure (05) de la surface de palier (5).

5. Structure de palier selon la revendication 3 ou 4,
caractérisée en ce que la surface latérale (15) pré-
sente une pente (17) croisant la surface de palier (5)
selon un angle inférieur à 90°.

6. Structure de palier selon la revendication 3 ou 4,
caractérisée en ce que la surface latérale (15) pré-
sente une surface incurvée (18) croisant de façon
tangentielle la surface de palier (5).

7. Structure de palier selon l’une quelconque des re-
vendications 1 à 6, caractérisée en ce que la sur-
face de fond (16) est parallèle à la surface de palier
(5).

8. Structure de palier selon l’une quelconque des re-
vendications 1 à 7, caractérisée en ce que le trou
(6) est formé dans une région où la surface de l’arbre
à cames (2) se déplace vers le bas.

9. Structure de palier selon l’une quelconque des re-
vendications 1 à 8, caractérisée en ce que le trou
est un contre-alésage (6).
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