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Description

[0001] The present invention generally relates to a
cylinder block structure for an engine and more partic-
ularly to a cylinder block structure which can reduce
noises radiation from the engine.
[0002] One of conventional cylinder blocks for an en-
gine is disclosed in, for example, Japanese Utility Model
Registration No. 2,514,559 entitled "CYLINDER
BLOCK STRUCTURE" issued to Suzuki Kabushiki Kai-
sha of Shizuoka, Japan. Referring to Figure 6 of the ac-
companying drawings, illustrated is the first drawing of
this prior art reference. In this conventional cylinder
block structure, a single cooling water jacket c and a plu-
rality of oil dropping passages or chutes d are formed in
a cylinder block a of an engine. The water jacket c ex-
tends surrounding a plurality of cylinder bores e and de-
fines cylinder bore walls b around the cylinder bores e
respectively. Intermediate marginal areas g are defined
between adjacent cylinder bores e. The oil chutes d con-
nect a cylinder head (not shown) to a crankcase f such
that an oil descends into the crankcase f from the cylin-
der head and a blow-by gas ascends into the cylinder
head from the crankcase f. In the conventional arrange-
ment, the oil chutes d are formed in the areas g between
adjacent cylinder bores e in order to effectively use
these areas g.
[0003] In recent years, cylinder blocks are often fab-
ricated of aluminum, instead of cast iron, to reduce the
weight of the engine. However, the aluminum is weaker
than the cast iron so that if the cylinder block a shown
in Figure 6 is made of aluminum, noises generated upon
combustion in the cylinder bores e penetrate a cylinder
block wall h and leak to the outside. These noises are
significant in diesel engines (particularly diesel engines
equipped with a supercharger) of which combustion
pressure in the cylinder bores e is high.
[0004] In addition to the oil chutes d, cylinder head
bolt holes i are also formed in the intermediate marginal
areas g of the cylinder block a for bolts connecting the
cylinder head with the cylinder block a. In actuality,
therefore, the intermediate areas g cannot be used sole-
ly for the oil chutes d, and a thicker wall is required to
accommodate the oil chutes d. Accordingly, the cylinder
block a swells out partly and occupies a relatively large
space in an engine room. Moreover, bulk heads (not
shown) exist between adjacent cylinder bores e so that
the cylinder block a should be designed to avoid the bulk
heads. This also makes the cylinder block a expand out-
ward and occupy a large space in the engine room.
[0005] A cylinder block structure according to the pre-
amble of claim 1 is disclosed in US 4 712 517 A. A cyl-
inder block structure having a plurality of oil chutes is
known from WO 96/19655 A.
[0006] One object of the present invention is to pro-
vide a cylinder block structure which can realize both
noise reduction and weight reduction.
[0007] Another object of the present invention is to

provide a cylinder block structure which can attain both
noise reduction and size reduction.
[0008] According to one embodiment of the present
invention, there is provided a cylinder block structure for
an engine having the features of claim 1. Combustion
noises generated in the cylinder bores are absorbed by
an air in the oil chutes. Therefore, noise radiation from
the engine is reduced. In other words, the air layer in the
oil chutes serves as a sound insulation layer against the
combustion noises of the engine. Since the water jacket
surrounds the cylinder bores and the oil chutes are
formed along the water jacket, the oil chutes also sur-
round the cylinder bores which are the origins of noises.
Accordingly, these oil chutes can reduce the combustion
noises effectively.
[0009] In addition, heat radiation from the water in the
water jacket is also insulated by the air layer in the oil
chutes. Therefore, warming up performance of the en-
gine under a cold condition is particularly improved. In
other words, the air layer in the oil chutes also serves
as a heat insulation layer for the water flowing in the
water jacket (or for the cylinder bores surrounded by the
water jacket). Since the oil chutes extend along the wa-
ter jacket, they can cover a substantial part of the water
jacket. Thus, the oil chutes can insulate heat radiation
effectively.
[0010] Moreover, since the oil chutes are formed be-
tween the intermediate marginal areas of the cylinder
bores along the water jacket, they do not make the cyl-
inder block swell out unlike the conventional structure.
Consequently, the cylinder block of the invention does
not occupy a large space in an engine room and it is
possible to utilize an engine room effectively. Interfer-
ence with bulk heads partitioning the cylinder bores is
also unnecessary to concern. Therefore, it is feasible to
design the cylinder block in a smaller size and a freedom
in location of the engine in the engine room is increased.
[0011] Corridors or grooves may be formed in the top
deck of the cylinder head in the intermediate areas such
that they guide an oil dropping from the cylinder head
onto the cylinder head top deck into the oil chutes. Ver-
tical oil passages formed in the cylinder head often de-
viate from the vertical oil chutes formed in the cylinder
block since intake and exhaust ports formed in the cyl-
inder head determine the locations of the oil passages
of the cylinder head. With the grooves formed in the cyl-
inder head top deck, however, it is insured that the oil is
guided into the cylinder block's oil chutes from the cyl-
inder head's oil chutes even if the latter oil chutes do not
match the former oil chutes when the cylinder head is
assembled onto the cylinder block.
[0012] Bridges may be provided over the oil chutes of
the cylinder block such that they are coplanar to the top
deck of the cylinder block. The bridges may extend in a
width direction of the cylinder block. These bridges add
a certain amount of area to the top deck which is to be
in contact with the cylinder head when assembled. Ac-
cordingly, a pressure acting on a gasket interposed be-
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tween the cylinder head and cylinder block prevails
widely, and sealing between the cylinder head and cyl-
inder block is improved.
[0013] In the height direction of the cylinder block, the
bridges may extend from the top deck of the cylinder
block down to a skirt of the cylinder block (or extend an
entire length of the associated cylinder bore). These
bridges function as ribs to reinforce the cylinder block.
Particularly rigidity in the axial direction of the associat-
ed cylinder bore is enhanced. Thus, deformation of the
cylinder bores can be prevented even if the cylinder
block is made of relatively weak material such as alumi-
num.
[0014] It should be noted that the cylinder block may
be fabricated of aluminum or cast iron.

Figure 1 illustrates a plan view of a cylinder block ac-
cording to one embodiment of the present
invention;

Figure 2 illustrates a bottom view of a cylinder head
to be mounted on the cylinder block shown
in Figure 1;

Figure 3 illustrates a cross sectional view of the cyl-
inder block shown in Figure 1 as taken along
the III-III line;

Figure 4 illustrates a cross sectional view as taken
along the IV-IV line;

Figure 5 illustrates a bottom view of the cylinder
block shown in Figure 1; and

Figure 6 illustrates a perspective view of a conven-
tional cylinder block.

[0015] Now an embodiment of the present invention
will be described in reference to the drawings.
[0016] Referring to Figure 1, illustrated is an alumi-
num cylinder block 1 according to the present invention.
The cylinder block 1 includes three cylinder bores 2 in
series, and intermediate marginal areas 17 are defined
between adjacent cylinder bores 2. Four cylinder head
bolt holes 3 are formed around each cylinder bore 2.
These cylinder head bolt holes 3 are spacedly arranged
in the intermediate marginal areas (inter-bore marginal
areas) 17 in directions parallel to a crankshaft (not
shown). Specific locations of the head bolt holes 3 are
as follow: two on the left side, two between the left and
center cylinder bores 2, two between the center and
right cylinder bores 2 and two on the right side in Figure
1. It should be noted that the left side may be a front
side of the engine and the right side may be a rear side.
The illustrated cylinder block 1 may be one of two sym-
metrical cylinder blocks for a V-6 engine.
[0017] Referring to Figure 4, the head bolt holes 3 ver-
tically penetrate the cylinder block 1 from its top to bot-

tom. Cylinder head bolts (not shown) inserted in the
head bolt holes 3 also serve as bolts for securing bear-
ing caps 4 on a bottom of the cylinder block 1. Specifi-
cally, the cylinder head bolts are inserted from the bot-
tom of the cylinder block 1, penetrate the cylinder block
1 and are screwed into head bolt holes 6 (Figure 2) of
a cylinder head 5.
[0018] Referring back to Figure 1, three continuous
cylinder bore walls 7 are formed around the three cylin-
der bores 2 respectively like a frame for triplicate opera
glasses. A single cooling water jacket 8 is formed
around the cylinder bore walls 7.
[0019] As illustrated in Figure 3, the water jacket 8 ex-
tends between the cylinder bore walls 7 and an inner
wall 9 of the cylinder block 1. The upper end of the water
jacket 8 is closed by a lid member 11 embedded in a top
deck 10 of the cylinder block 1, thereby providing a so-
called closed top structure. This can also be understood
from Figure 1.
[0020] Referring Figures 1 and 2, the lid portion 11 has
a plurality of holes 13 which mate with a plurality of cool-
ing water passages 12 formed in the cylinder head 5. It
should be noted that "A" of the cylinder head 5 (Figure
2) contacts "A'" of the cylinder block (Figure 1) when
assembled.
[0021] As illustrated in Figure 1, a plurality of oil drop-
ping passages or chutes 15 are formed around the water
jacket 8. As appreciated from Figure 3, the oil chutes 15
communicate the cylinder head 5 with a crankcase 14.
These oil chutes 15 are defined between the inner wall
9 and outer wall 16 of the cylinder block 1, and serve as
passages for allowing an oil to drop from the cylinder
head 5 to the crankcase 14 and for allowing a blow-by
gas to flow up to the cylinder head 5 from the crankcase
14.
[0022] As shown in Figure 1, the oil chutes 15 are
formed between the intermediate marginal areas 17. In
other words, two oil chutes 15 are provided between
each two bolt holes 3 in the illustrated embodiment.
Each of the oil chutes 15 is shaped like an arcuate oval
when viewed from the top, with its major axis extending
generally along the periphery of the water passage 8.
Reference numeral 18 is assigned to areas between the
intermediate marginal areas 17 (or between the cylinder
head bolt holes 3).
[0023] As shown in Figure 3, the outer wall 16 is elon-
gated downward to form a skirt 19 of the crankcase 14.
The outer wall 16, therefore, defines an outer surface of
the cylinder black 1. Thus, the illustrated cylinder block
1 has a double-wall (inner and outer walls 9 and 16)
structure in the marginal areas 18 between adjacent
head bolt holes 3.
[0024] Referring to Figure 4, however, the cylinder
block 1 has a single wall structure in the vicinity of the
head bolt holes 3. Specifically, the inner wall 9 only ex-
ists for the water jacket 8.
[0025] As illustrated in Figure 1, a plurality of grooves
or channels 20 are formed in the top deck 10 of the cyl-
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inder block 1 near the head bolt holes 3 so that they
connect adjacent oil chutes 15. As appreciated from Fig-
ures 1 and 2, the oil chutes 15 of the cylinder block 1
communicate with oil chutes 21 of the cylinder head 5
via these grooves 20 when the cylinder head 5 is mount-
ed on the cylinder block 1. The cross sectional view of
the groove 20 is illustrated in Figure 4. The oil drops to
these channels 20 from the cylinder head 5 and flows
into the oil chutes 15 of the cylinder block 1. The chan-
nels 20 are located at the illustrated positions of the cyl-
inder block 1 because the oil chutes 21 of the cylinder
head 5 should avoid air intake and exhaust ports 22 and
23 formed in the cylinder head 5 and their locations are
limited to in the vicinity of the head bolt holes 6 as un-
derstood from Figure 2.
[0026] It should be noted that if the locations of the oil
chutes 15 of the cylinder block 1 are first fixed, then the
locations of the oil chutes 21 of the cylinder head 5 would
preferably be just above the oil chutes 15 of the cylinder
block 1. (In this case, the grooves 20 are unnecessary.)
In actuality, however, the intake and exhaust ports 22
and 23 occupy the areas above the oil chutes 15 as ap-
preciated from Figures 1 and 2. Consequently, the ver-
tical oil passages 21 of the cylinder head 5 are deviated
from the vertical oil chutes 15 of the cylinder block 1.
The short horizontal oil passages 20 connecting the ver-
tical oil chutes 15 and 21 with each other are thus need-
ed in the top deck 10 of the cylinder block 1 as shown
in Figure 1.
[0027] Bridges 24 are provided over the oil chutes 15
such that they are coplanar to the top deck 10. The
bridges 24 add a certain amount of area to a contact
surface of the cylinder block 1 with the cylinder head 5.
The bridges 24 extend in the width direction of the cyl-
inder block 1. The cross sectional view of the bridge 24
is seen in Figure 3. In the height direction of the cylinder
block 1, each of the bridges 24 may extend a whole
length of the cylinder bore 2 from the top deck 10 down
to a point as indicated by the phantom line 25. In this
construction, the bridges 24 function as ribs for rein-
forcement, particularly in an axial direction of each cyl-
inder bore 2. Deformation of the bores 2 is therefore re-
stricted.
[0028] As illustrated in Figure 2, the number of the oil
dropping passages 21 on the upper edge of the cylinder
head 5 (on the exhaust ports 23 side) is greater than
that on the lower edge (on the intake ports 22 side) be-
cause the exhaust ports 23 are subjected to severer
thermal conditions than the intake ports 22. For the
same reason, the cooling water passages 12 on the ex-
haust ports 23 side have larger areas than those on the
intake ports 22 side.
[0029] Now, working or operations of the cylinder
block 1 will be described.
[0030] Combustion noises produced in the cylinder
bores 2 are attenuated by the layer of cooling water in
the water jacket 8 and further absorbed by the layer of
air in the oil chutes 15. Therefore, noises directed to the

outside from the engine are reduced. It is particularly
noted here that the air layer in the oil chutes 15 serve
as a sound insulating layer for the noises generated in
the cylinder bores 2. In the illustrated embodiment, the
oil chutes 15 are formed in the marginal areas 18 be-
tween the head bolt holes 3, and two arcuate oil chutes
15 are arranged for each of the cylinder bores 2 such
that they circularly surround the associated cylinder
bore 2. The oil chutes 15 can therefore absorb the com-
bustion noises generated from the cylinder bores 2 ef-
fectively. Referring to Figure 6 illustrating the conven-
tional cylinder block, on the other hand, the oil chutes d
do not surround the cylinder bores e and consequently
the noise insulation cannot be expected.
[0031] Although heat is radiated (or lost) from the cyl-
inder bore walls 7 to the atmosphere via the water flow-
ing in the water jacket 8 after the engine operation is
initiated, this heat is insulated by the air layer formed in
the oil chutes 15. Thus, warming up capability of the en-
gine is improved, particularly when an environmental
temperature is low. Specifically, when the engine is
started under a cold condition, the air in the oil chutes
15 functions as the heat insulating layer to the water
jacket 8 (or the water flowing in the water jacket 8).
Therefore, heat radiation to the outside (atmosphere)
from the cooling water (water jacket 8) is reduced. Ac-
cordingly, the engine is warmed up relatively quickly.
The oil chutes 15 which form the heat insulating layer
extend along the water jacket 8 which radiates the heat
so that high heat insulation performance can be expect-
ed. It should be noted that slow warming up of the engine
is one of the conventional problems associated with alu-
minum cylinder blocks since the aluminum radiates the
heat very quickly. The present invention can overcome
this drawback.
[0032] Further, since the oil chutes 15 are formed be-
tween the head bolt holes 3 and each of the oil chutes
15 has an oval shape with its major axis extending along
the periphery of the water jacket 8 so that it is thin in the
width direction of the cylinder block 1 (up and down di-
rections in Figure 1), the cylinder block 1 need not swell
out unlike the conventional arrangement shown in Fig-
ure 6. As a result, it is possible to effectively utilize the
space in an engine room. In addition, it is unnecessary
to consider interference with bulk heads partitioning the
cylinder bores 2. Accordingly, it is feasible to design the
cylinder block 1 in a smaller size and advantageous in
determining the location of the engine in the engine
room.
[0033] Since the oil passages 20 are formed in the top
deck 10 of the cylinder block 1 to communicate the oil
passages 21 of the cylinder head 5 with the oil chutes
15 of the cylinder block 1, a freedom in determining the
locations of the oil passages 21 of the cylinder head 5
is increased. In other words, even if the vertical oil
chutes 21 of the cylinder head 5 do not match the vertical
oil chutes 15 of the cylinder block 1 upon assembling,
the oil is caused to drop to the cylinder block 1 from the
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cylinder head 5.
[0034] Since the bridges 24 over the oil chutes 15 are
coplanar with the top deck 10 of the cylinder block 1, a
gasket (not shown) to be interposed between the cylin-
der block 1 and cylinder head 5 can transmit a pressure
to the cylinder head 5 in a relatively wide area. This im-
proves the sealing between the cylinder block 1 and cyl-
inder head 5.
[0035] The present invention is not limited to the illus-
trated and described embodiment. For example, the cyl-
inder block structure of the invention may be applied to
an engine having four or more cylinders in line or V-type
engines. The material of the cylinder block may be cast
iron. The oil passages 20 may be dispensed with if un-
necessary.

Claims

1. A cylinder block structure including:

a cylinder block (1),
a plurality of cylinder bores (2) formed in the
cylinder block (1),
a single water jacket (8) formed in the cylinder
block (1) to surround the plurality of cylinder
bores (2), with intermediate marginal areas (17)
being defined between adjacent cylinder bores
(2) outside the water jacket 18), and
oil chutes (15) formed in the cylinder block (1)
outside the water jacket (8) for allowing an oil
to drop from a cylinder head (5) to a crankcase
(14) therethrough, characterized in that each
of said cylinder bores (2) is surrounded by a plu-
rality of said oil chutes (15), said plurality of oil
chutes (15) being formed generally along the
water jacket (8) and being located apart from
said intermediate marginal areas (17).

2. The cylinder block structure of claim 1, character-
ized in that a plurality of grooves (20) are formed
in a top deck (10) of the cylinder block (1) in the
intermediate marginal areas (17) for guiding the oil
dropping on the top deck (10) from the cylinder head
(5) into the oil chutes (15).

3. The cylinder block structure of claim 1 or 2, char-
acterized in that a plurality of bridges (24) are
formed over the plurality of oil chutes (15) respec-
tively such that the plurality of the bridges (24) are
coplanar to the top deck (10) of the cylinder block
(1).

4. The cylinder block structure of claim 3, character-
ized in that each of the plurality of bridges (24) ex-
tends an entire length of the associated cylinder
bore (2) in a height direction of the cylinder block.

5. The cylinder block structure of any one of claims 1
to 4, characterized in that the cylinder block is
made of aluminum.

Patentansprüche

1. Zylinderblockkonstruktion, umfassend:

einen Zylinderblock (1),
mehrere Zylinderbohrungen (2), die in dem Zy-
linderblock (1) ausgebildet sind,
einen einzigen Wassermantel (8), der in dem
Zylinderblock (1) so gebildet ist, dass er die Zy-
linderbohrungen (2) umgibt, wobei Zwischen-
randabschnitte (17) zwischen angrenzenden
Zylinderbohrungen (2) außerhalb des Wasser-
mantels (8) definiert sind, und
Ölrinnen (15), die in dem Zylinderblock (1) au-
ßerhalb des Wassermantels (8) gebildet sind,
um zu ermöglichen, dass Öl von einem Zylin-
derkopf (5) durch diese zu einem Kurbelgehäu-
se (14) tropft,

dadurch gekennzeichnet, dass jede Zylinderboh-
rung (2) von mehreren Ölrinnen (15) umgeben ist,
wobei die Ölrinnen (15) im Wesentlichen entlang
dem Wassermantel (8) gebildet und von den Zwi-
schenrandabschnitten (17) getrennt angeordnet
sind.

2. Zylinderblockkonstruktion nach Anspruch 1, da-
durch gekennzeichnet, dass mehrere Nuten (20)
in einer oberen Platte (10) des Zylinderblocks (1) in
den Zwischenrandabschnitten (17) ausgebildet
sind, um das auf die obere Platte (10) tropfende Öl
von dem Zylinderkopf (5) in die Ölrinnen (15) zu lei-
ten.

3. Zylinderblockkonstruktion nach Anspruch 1 oder 2,
dadurch gekennzeichnet, dass mehrere Brücken
(24) jeweils über den Ölrinnen (15) derart gebildet
sind, dass die Brücken (24) koplanar zu der oberen
Platte (10) des Zylinderblocks (1) sind.

4. Zylinderblockkonstruktion nach Anspruch 3, da-
durch gekennzeichnet, dass sich jede der Brük-
ken (24) über eine Gesamtlänge der zugehörigen
Zylinderbohrung (2) in Höhenrichtung des Zylinder-
blocks erstreckt.

5. Zylinderblockkonstruktion nach einem der Ansprü-
che 1 bis 4, dadurch gekennzeichnet, dass der
Zylinderblock aus Aluminium besteht.
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Revendications

1. Structure de bloc-cylindres comprenant :

un bloc-cylindres (1),
une pluralité d'alésages (2) constitués dans le
bloc-cylindres (1) ,
une chemise d'eau (8) unique placée dans le
bloc-cylindres (1) de manière à entourer la plu-
ralité d'alésages (2), avec des surfaces margi-
nales intermédiaires (17) définies entre les alé-
sages (2) adjacents, à l'extérieur de la chemise
d'eau (8),
et une pluralité de gouttières (15) d'huile cons-
tituées dans le bloc-cylindres (1) à l'extérieur
de la chemise d'eau (8) de manière à permettre
à l'huile de tomber goutte à goutte d'une culas-
se (5) sur un carter de vilebrequin (14) par l'in-
termédiaire de celles-ci,

caractérisée en ce que chacun desdits alé-
sages (2) est entouré par une pluralité desdites
gouttières (15) d'huile, ladite pluralité de gouttières
d'huile (15) étant en général constituée le long de
la chemise d'eau (8) et étant située à l'écart desdi-
tes surfaces marginales intermédiaires (17).

2. Structure de bloc-cylindres selon la revendication
1, caractérisée en ce qu'une pluralité de rainures
(20) est constituée dans une surface supérieure
(10) du bloc-cylindres (1) dans les surfaces margi-
nales intermédiaires (17) dans le but de guider les
gouttes d'huile tombant sur la surface supérieure
(10) à partir de la culasse (5) vers les gouttières (15)
d'huile.

3. Structure de bloc-cylindres selon la revendication 1
ou 2, caractérisée en ce qu'une pluralité d'entre-
toises (24) est placée respectivement sur la plura-
lité de gouttières (15) d'huile de sorte que la pluralité
d'entretoises (24) est coplanaire avec la surface su-
périeure (10) du bloc-cylindres (1).

4. Structure de bloc-cylindres selon la revendication
3, caractérisée en ce que chacune de la pluralité
d'entretoises (24) s'étend sur la totalité de la lon-
gueur de l'alésage (2) associé dans une direction
de la hauteur du bloc-cylindres.

5. Structure de bloc-cylindres selon l'une quelconque
des revendications 1 à 4, caractérisée en ce que
le bloc-cylindres est en aluminium.
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