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[57} ABSTRACT

An internal combustion engine in which the cylinder
head is secured at the crankcase by means of cylinder
head bolts and in which rigid spacer elements are pro-
vided between the cylinder head and the crankcase
within the area of the cylinder head bolts; the radial
collar of the liquid-cooled cylinder liner is mounted
directly on the separating surface of the crankcase
facing the cylinder head while an intermediate pipe is
inserted into the through-passage for the cooling water
between the cylinder head and crankcase; the inter-
mediate pipe includes a radial collar and one annular
seal each is inserted between the separating surface of
the cylinder head and the radial collar of the interme-
diate pipe as also between the separating surface of
the crankcase and the radial collar.

6 Claims, 1 Drawing Figure
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INTERNAL COMBUSTION ENGINE WITH
INTERMEDIATE PIPE INSERTED IN PASSAGE
BETWEEN CYLINDER HEAD AND CRANKCASE

The present invention relates to an internal combus-
tion engine in which the cylinder head is secured at the
crankcase by means of cylinder head bolts and non-
yielding, rigid spacer elements arranged between these
housing parts within the area of the cylinder head bolts
are provided, and in which the radial collar of the lig-
uid-cooled cylinder liners is mounted directly on the
separating surface of the crankcase on the side of the
cylinder head and an intermediate pipe is inserted into
the through-passage for the cooling water between cyl-
inder head and crankcase which is selaed off by means
of sealing rings. In one prior art internal combustion
engine (German Patent 1,301,655) of this type, the
spacer elements serve to relieve the crankcase from
disadvantageous notch stresses within the area of the
seats for the wet cylinder liners. Metal seals are in-
serted between the collar of the cylinder liners and the
cylinder head, which seal the combustion spaces in a
gas-tight manner with respect to the separating joint
between cylinder head and crankcase. Three separat-
ing joints result therefrom which have to be sealed sep-
arately with respect to the cooling water passage be-
tween cylinder head and crankcase.

The present invention is concerned with the task to
provide a structurally simple and effective seal of the
cooling water passage with respect to the three separat-
ing joints between cylinder head, gas seal, spacer ele-
ment and crankcase. The underlying problems are
solved according to the present inention in that the in-
termediate pipe or tubular member includes a radial
collar, and in that one sealing ring each is inserted be-
tween the separating surface of the cylinder head and
the collar as also between the separating surface of the
crankcase and the collar. It is achieved by the present
invention that only two seals are required for the three
separating joints. The intermediate pipe or tubular
member is clamped-in essentially non-displaceably by
its collar so that no wear occurs. Commerically avail-
able O-rings can be used as sealing elements so that the
expenditures for the replacement and renewal of the
seal of the cooling water passage are small.

If the arrangement is made in such a manner that the
pipe ends on both sides of the.collar. are axially dis-
‘placeably inserted into a respective bore of the cylinder
head and of the crankcase, then a uniform compression
at the seals will be established by reason of the free
displaceability of the intermediate pipe.

Accordingly, it is an object of the present invention
to provide an internal combustion engine with an inter-
mediate pipe inserted into the cooling water through-

“passage between cylinder head and crankcase which
avoids the aforementioned shortcomings and draw-
backs encountered in the prior art by simple means.

Another object of the present invention resides in a
liquid-cooled internal combustion engine which re-
duces the number of seals required for effectively seal-
ing the intemediate pipe inserted into the cooling water

" passage between cylinder head and crankcase.

A further object of the present invention resides in an
intenal combustion engine of th type described above
. which reduces the number of seals necessary in the
connection for the cooling liquid between crankcase
and cylinder head.
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A still further object of the present invention resides
in an internal combustion engine with intemediate
pipes inserted into the through-passages for the cooling
water between cylinder head and crankcase which not
only utilizes relatively few parts but permits the use of
commerically available seals thus reducing the cost in
case of replacement of warm seals.

Another object of the present invention resides in an
internal combustion engine of the type described above
which not only assures a uniform compression of the
seals but also minimizes stresses in the various parts.

These and other objects, features and advantages of
the present invention will becme more apparent from
the following description when taken in connection
with the accompanying drawing which shows, for pur-
poses of illustration only, one embodiment in accor-
dance with the present invention,‘and wherein:

The single FIGURE is a partial cross-sectional view
through the crankcase and cylinder head of an internal
combustion engine in accordance with the present in-
vention. .

Referring now to the single FIGURE of the drawing,.
reference numeral 1 designates therein the separating
surface of the crankcase 2. The radial collar 3 of the
wet cylinder liner 4 is mounted directly on the separat-
ing surface 1 of the crankcase 2, The collar 3 is sealed
with respect to the separating surface 6 of the cylinder
head 7 by means of a metallic gas seal § of conventional
construction. A distance or spacer plate 8 is inserted
between the crankcase 2 and the cylinder head 7; the
spacer plate 8 is provided with an aperture 9 for the
collar 3 and with a cooling water passage generally des-
ignated by reference numeral 10 between the. crank-
case 2 and the cylinder head 7. The cooling water
through-passage 10 connects a cooling water space 11
of the cylinder head 7 with the annular cooling water .
space 12 between cylinder liner 4 and of the crankcase
2. The cooling water space 11 is in communication with
a bore 13 within the cylinder head 7 which terminates
in the separating surface 6, and the cooling water space
12 is in communication with a bore 14 of the crankcase
2 which terminates in the separating surface 1. A re-
spective pipe end 15 and 16 of an intermediate pipe or
tubular member 17 engage displaceably in the corre-

.sponding bore 13 and 14. The intermediate pipe 17 is

provided with a radial collar 18 within the area of the
aperture 9. One annular seal 19 and 20 each is ar-
ranged between the collar 18, on the one hand, and the
separating suraces 1 and 6, on the other, respectively.

The three separating joints between the crankcase 2
and the collar 3, between the collar 3 and the gas seal .
5 as well as between the gas seal 5 and the cylinder”
head 7 are sealed off in a liquid-tight maner with re-
spect to the cooling water through-passage 10 by
means of the parts 18, 19 and 20.

While 1 have shown and described only one embodi-
ment in-accordance with the present invention, it is un-
derstood that the same is not limited thereto but is su-
ceptible of numerous changes and modifications as
known to those skilled in the art, and I therefore do not
wish to be limited to the details shown and described
herein but intend to cover all such changes as are en-
compassed by the scope of the appended claims.

What I claim is:

1. An internal combustion engine which includes a
crankcase, a cylinder head secured at the crankcase by
means of cylinder head bolts, said cylinder head and



3
crankcase being provided with mutually facing sepa-
rarting surfaces, spacer means arranged between the
cylinder head and crankcase within the area of the cyl-
inder head bolts, liquid-cooled cylinder liner means
provided with a radial collar mounted on the separating

surface of the crankase facing the cylinder had, a pas-

sage being provided for the cooling water between the
cylinder head and the crankcase, intemediate pipe

-means inserted into said passage and annular seal
means for sealing said passage, characterized in that
the intemediate pipe means includes a substantially ra-
dial collar means, and in that an annular seal means is
inserted between the separating surace of the cylinder
head and the collar means as also between the separat-
ing surface of the crankase and the collar means.

2. An internal combustion engine according to claim
1, characterized in that the ends of the pipe means are
inserted axially displaceably on both sides of the collar
means into a respective bore provided in the cylinder
head and the crankcase. '
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3. An internal combustion engine according to claim
1, characterized in that the spacer means are substan-
tially non-yielding and rigid. :

4. An internal combustion engine according to claim
3, characterized in that the radial collar of the liquid-
cooled cylinder liner means is mounted directly on the
separating surface of the crankcase facing the cylinder
head. .

5. An internal combustion engine according to claim
4, characterized in that the ends of the pipe means are
inserted axially displaceably on both sides of the collar
means into a respective bore provided in the cylinder
head and the crankase.

6. An internal combustion engine according to claim
1, characterized in that the radial collar of the liquid-
cooled cylinder liner means is mounted directly on the
separating surace of the crankcase facing the cylinder

head. ,
* * * % *



