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Description

The present invention relates to cylinder-head
covers for use in a water-cooled internal com-
bustion engine, and particularly to the cooling
system incorporated in such covers.

A diagrammatic view of one type of cylinder
cover of the prior art is illustrated in Figure 1, and
a cross-section of a long cylindrical leg of the
same cylindrical cover is shown in Figure 2. In
Figure 1, the cylinder cover is shown supporting
an exhaust valve 2 over a cylinder, said cover
being bolted down onto a cylinder liner 3 located
within a cylinder jacket 4. The cylinder liner 3 and
cover 1 define a combustion chamber 5 above the
associated piston 6. Referring also to Figure 2, a
large number of cooling holes 9 are formed in the
cylinder cover 1 at a constant spacing around its
circumference. Thus, in this arrangement, cooling
water which has cooled the cylinder liner 3 enters
into an annular cooling chamber 8 defined in the
periphery of a long leg 1a of said cover and a
surrounding sleeve 7 through an inlet path 10 in
said sleeve 7. After cooling said long leg 1a, which
is formed in the lower part of said cover, the water
flows through the cooling holes 9 to cool the
upper part 1b of the combustion chamber wall
defined by said cover, and then flows out exter-
nally.

However, the aforementioned cooling system
in the prior art had the following shortcoming.

Though the long leg 1a is cooled only by the
cooling water in the cooling chamber 8, since only
the outer peripheral portion of said long leg is
cooled, the inner peripheral portion, that is, the
portion along the part defining the combustion
chamber wall 1¢ cannot be cooled sufficiently.

It is therefore an object of the present invention
to provide a cylinder cover in which the
aforementioned short-coming in the prior art is
eliminated and a cooling effect for a long cylindri-
cal leg of the cylinder cover can be enhanced.

In French Patent Application FR—A—2,164,304
there is described a cooling arrangement for a
cylinder cover in which a single cooling chamber
is provided around a cylindrical leg portion of the
cover. The cover has upwardly-directed bores
formed therein communicating with the cooling
chamber and intersecting with respective radial
ducts leading to a further cooling chamber re-
mote from the cylindrical leg. The intersection of
bores and ducts in this manner could lead to
localised stress and weakening of the cylinder
cover and is not considered satisfactory.

In German Patent Specification
DE—C—959,866, there is described a cooling
arrangement for an internal combustion engine
cylinder of a kind having a cylinder liner which is
closed at its upper end by an integral wall to
define the combustion chamber rather than
having a separate cylinder cover. The upper part
of the cylinder liner is surrounded by a sleeve
which, together with the liner, define two spaced
cooling chambers around the outside of the liner,
the uppermost chamber being connected through
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radial bores in the upper wall of the liner with a
further cooling chamber formed above the upper
wall. The two cooling chambers are inter-
connected by slanting grooves formed in the
outer surface of the liner. Even though the liner is
comparatively thin, the grooves in its outer sur-
face extend no closer to the inner surface of the
liner than the two chambers they interconnect
and could not effectively cool the inner portion
thereof adjacent the combustion chamber with-
out seriously weakening the liner by increasing
the depth of the grooves.

According to the present invention, there is
provided a cylinder cover incorporating a cooling
arrangement comprising annular cooling means
in the outer peripheral portion of a long cylindri-
cal leg portion of the lower part of the cylindrical
cover, and a plurality of circumferentially spaced
cooling ducts communicating between said annu-
lar cooling means and a further cooling chamber
for cooling for example an exhaust valve, charac-
terised in that the annular cooling means com-
prises upper and lower annular chambers pro-
vided in the outer peripheral portion of said leg
portion, in that said cooling ducts are connected
only from the upper chamber to said further
cooling chamber, and in that a plurality of cooling
bores are formed within the cylindrical leg portion
which extend through the inner portion thereof
and which are inclined with their opposite ends
opening into the upper and lower annular cooling
chambers respectively, the plurality of cooling
bores being each drilled in the form of a straight
line, from one position on the outer peripheral
surface of the long cylindrical leg portion through
the leg portion to another position obliquely in
the horizontal section and being arranged arocund
the cylindrical leg portion such that they do not
intersect.

The above-mentioned and other features and
objects of the present invention will become more
apparent by reference to the following description
of a preferred embodiment of the invention taken
in conjunction with the accompanying drawings,-
wherein:

Figure 1 is a diagrammatic cross-sectional view
showing a cylinder cover in a water-cooled diesel
engine of the prior art,

Figure 2 is a partial cross-sectional view show-
ing a long cylindrical leg of the cylinder cover
shown in Figure 1, '

Figure 3 is a view similar to Figure 2, but of
opposite hand, of one preferred embodiment of
the present invention,

Figure 4 is a transverse complete, cross-sec-
tional view developed along line IV—IV in Figure
3, as viewed in the direction of the arrows, and,

Figure 5 is a longitudinal cross-sectional view
taken along line V—V in Figure 4, as viewed in the
direction of the arrows.

Referring now to Figures 3 to 5 of the drawings,
the cylinder cover 11 constructed in accordance
with the invention has a fower portion in the form
of a long cylindrical leg 11a, the inner surfaces of
the upper portion of the cover 11 and said leg (11¢
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and 11d respectively) defining the upper part of a
combustion chamber 5. A metal sleeve 12 is
fixedly secured to the outer periphery of the long
cylindrical leg 11a. A lower and an upper annular
cooling chamber 14 and 15 respectively, are
defined between the outer periphery of the long
cylindrical leg 11a, and the inner periphery of the
metal sleeve 12, and circumferentially spaced
cooling holes 9 are provided which communicate
the upper cooling chamber 15 which an exhaust
valve cooling chamber 16, these cooling holes 9
being drilled in the cylinder cover 11 close to and
parallel with the upper wall surface 11c of the
combustion chambers 5.

In this embodiment further cooling holes 13 are
drilled in the fong cylindricai leg 11a from the
lower cooling chamber 14 towards the upper
cooling chamber 15 in an obliquely upward direc-
tion (see Figure 5) at an angle 8 with respect to the
vertical direction, these cooling holes 13 thus

communicating the respective chambers 14 and

15 with each other. A plurality of such cooling
holes 13 are provided so as to encircie the
combustion chamber as a whole. As shown in
Figures 4 and 5 the cooling holes 13 are formed in
straight sections without intersecting each other,
that is, without connecting to each other along
their length (see numerals 13, 13a and 1354) and
they are arrayed at a constant circumferential
spacing. The aforementioned respective cooling
holes 13 are provided as close (at a distance / —
see Figure 4) to the inner peripheral surface 11d of
the long cylindrical leg 11a as is permissable to
ensure adequate mechanical strength to with-
stand gas pressure at this point. “O"-rings 17 and
18 are provided between the periphery of the leg
11a and the sleeve 12 for sealing of the annular
water chambers 14 and 15.

In operation of the preferred embodiment,
upon operation of the engine, cooling water
entering, via the inlet 10 through the sieeve 12,
into the lower cooling chamber 14 flows into the
respective cooling holes 13 as it flows around
through the lower cooling chamber 14, and while
it is cooling the long cylindrical leg 11a, it flows
into the upper cooling chamber 15.

The cooling water in the upper cooling chamber
15 enters into the cooling holes 9, and after it has
cooled the combustion chamber upper wall por-
tion 116 of the cylinder cover 11, it is fed into the
exhaust valve cooling chamber 16.

Due to the above-mentioned arrangement, the
long cylindrical leg 11a as well as the combustion
chamber upper wall portion 116 of the cylinder
cover 11 can be sufficiently cooled. Accordingly,
the complete cylinder can be cooled uniformly;
hence, unevenness of temperature distribution
can be corrected, and thereby thermal stresses in
the cylinder cover can be reduced.

in summary, the present invention provides the
following advantages:

(1) Since cooling holes are provided in the inner
portion of a long cylindrical leg of a cylinder
cover, the cooling holes can be disposed close to
a wall surface of a combustion chamber. As a
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result, cooling of the long cylindrical leg can be
achieved sufficiently.

(2) Since the cooling holes do not intersect with
each other in the long cylindrical leg, concen-
tration of stresses can be mitigated as compared
with the prior art cylinder cover described, and
hence thermal stresses as well as mechanical
stresses in a cylinder cover can be reduced. -

Since many changes and modifications could
be made to the above construction, and other
different embodiments proposed, within the
scope of the present invention, it is intended that
all matter contained in the above description and/
or shown in the accompanying drawings shall be
interpreted as illustrative, and not as limiting the
scope of the invention,

Claims

1. A cylinder cover (11) incorporating a cooling
arrangement comprising annular cooling means
in the outer peripheral portion of a long cylindri-
cal leg portion (11a) of the lower part of the
cylinder cover {11), and a plurality of circum-
ferentially spaced cooling ducts (9} communicat-
ing between said annular cooling means and a
further cooling chamber (16) for cooling for
example an exhaust valve, characterised in that
the annular cooling means comprises upper and
lower annular chambers (14, 15) provided in the
outer peripheral portion of said leg portion (11a),
in that said cooling ducts (8) are connected only
from the upper chamber (15) to said further
cooling chamber {16), and in that a piurality of
cooling bores (13, 13a, 13b) are formed within the
cylindrical leg portion (11a) which extend through
the inner portion thereof and which are inclined
with their opposite ends opening into the upper
and lower annular cooling chambers (14, 15)
respectively, the plurality of cooling bores (13,
13¢, 13b) being each drilled in the form of a
straight line, from one position on the outer
peripheral surface of the long cylindrical leg
portion (11a) through the leg portion to another
position obliquely in the horizontal section and
being arranged around the cylindrical leg portion
(11a) such that they do not intersect.

2. A cylinder cover according to Claim 1, charac-
terised in that said plurality of cooling bores (13,
13a, 13b) are arranged at constant intervals
around the cylindrical leg portion (11a) so as to
encircle the upper part of the combustion
chamber (5) defined thereby.

Patentanspriiche

1. Zylinderkopf (11} mit einer Kihianordnung,
die eine ringférmige Kihleinrichtung im duf3eren
Umfangsbereich einer langen zylindrischen
Schiirze (11a) des unteren Teiles des Zylinder-
kopfes (11} umfal3t sowie mit einer Mehrzahl von
auf dem Umfang verteilt angeordneten Kihi-
kanalen (9), die eine leitende Verbindung zwis-
chen der ringférmigen Kihleinrichtung sowie ein-
er weiteren Kihikammer (16} herstellen, um
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beispielsweise ein AuslaBventil zu kihien,
dadurch gekennzeichnet, daR die ringférmige
Kihleinrichtung eine obere und eine untere Ring-
kammer (14, 15) umfat, die im &uBeren
Umfangsbereich der Schiirze (11a) vorgesehen
sind, da die Kiihlkanéle (9) lediglich die obere
Kammer (15) mit der unteren Kithikammer (186)
verbinden, und daR eine Anzahl von Kihl-
bohrungen (13, 13a, 13b) innerhalb der zylindris-
chen Schirze (11a) eingeformt sind, die sich
durch deren inneren Bereich hindurcherstrecken,
mit ihren einander gegeniberiiegenden Enden
geneigt sind und in die obere bzw. untere Kihl-
kammer (14, 15) einmiinden, und daB} die Anzahl
von Kihlbohrungen (13, 13c¢, 13b) jeweils gerad-
linig gebohrt sind, und zwar von einer Stelle auf
der duBeren Umfangsflache der langen zylindris-
chen Schiirze (11a) durch die Schiirze hindurch zu
einer weiteren Stelle, die in einem Horizontal-
schnitt geneigt ist und die um die zylindrische
Schiirze (11a) herum derart angeordnet sind, daf3
sie sich nicht schneiden.

2. Zylinderkopf nach Anspruch 1, dadurch
gekennzeichnet, dal} die Kiihibohrungen (13, 13a,
13b) in gleichen Abstanden um die zylindrische
Schirze {11a) herum angeordnet sind, derart, dal3
sie den oberen Teil der hierdurch begrenzten
Brennkammer (15) umgeben.

Revendications

1. Culasse (11) de cylindre, pourvue d‘un dis-
positif de refroidissement comprenant des moy-
ens annulaires de refroidissement de la partie
périphérique extérieure d’'une partie en forme de
jupe cylindrique aliongée (11a) du bas de la
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culasse (11), et une série de conduits de
refroidissement (9) répartis sur sa circonférence
et faisant communiquer lesdits moyens
annulaires avec une autre chambre de refroidisse-
ment (16), par exemple pour le refroidissement
d'une soupape d'échappement, caractérisée en ce
que les moyens annulaires de refroidissement
comprennent une chambre annulaire supérieure
{15) et une chambre annulaire inférieure (14), qui
sont ménagées dans la partie périphérique ex-
térieure de ladite jupe (11a), en ce que lesdits
conduits de refroidissement (9) relient
uniquement la chambre supérieure (15) a ladite
autre chambre de refroidissement (186), et en ce
qu’une série de trous de refroidissement (13, 133,
13b) est ménagée dans la jupe cylindrique (11a),
ces trous s'étendant a travers la partie intérieure
de celle-ci et étant inclinés, leurs extrémités
opposées débouchant respectivement dans la
chambre annulaire supérieure (15) et la chambre
annulaire inférieure (14), ces trous de refroidisse-
ment étant forés chacun en ligne droite, d'un
emplacement de la surface périphérique ex-
térieure de la jupe cylindique allongée (11a),
jusqu’a un autre emplacement en traversant la
jupe obliqguement par rapport a I'horizontale, et
étant disposés sur le pourtour de la jupe cylindri-
que {11a) de maniére a ne pas se couper.

2. Culasse de cylindre selon la revendication 1,
caractérisée en ce que lesdits trous de refroidisse-
ment (13, 13a, 13b) sont répartis selon des inter-
valles constants sur le pourtour de la jupe cylin-
drique (11a) de maniére a entourer la partie
supérieure de la chambre de combustion (5}
délimitée par cette jupe.
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