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[57] ABSTRACT 
An internal combustion engine with a soundproof cas 

[52] US. Cl. _______ __ 123/195 C; 123/1 R; 123/198 E; ing comprising shafts and lines extending through the 
181/33 K casing walls, wherein their passages through the casing 

[51] Int. Cl. .......................................... .. F02b 77/00 wall are each sealed Off by means of an elastic packing 
[58] Field of Search __________ __ 123/] R, 195 C_ 198 E; consisting of an outer and an inner metal ring and an 

181/33 K elastic and oil- and heat-resistant membrane vulca 
nized in between and attached both to the casing wall 

[56] References Cited and to a tubular extension of the engine body concen 
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INTERNAL COMBUSTION ENGINE IN 
SOUND-PROOF CASING 

The invention relates to an internal combustion en 
gine in a soundproof casing comprising perforations for 
the passage of shafts and lines in the casing walls and 
elastic gaskets outwardly closing the perforations. 

ln internal combustion engines with soundproof cas 
ings wherein the crankcase is replaced by a skeleton 
type engine carrier in order to diminish noise radiation, 
the sound-proof casing being elastically attached to 
said engine carrier, the design of the passages for shafts 
and lines through the casing involves considerable dif? 
culties with regard to the elasticity, the absolutely nec 
essary oil-tightness and the service life of the unit. 
With known solutions of this problem providing for 

the arrangement of prestressed elastic packings at the 
passages of the shafts and/or lines, it is dif?cult to meet 
the mutually contradictory requirements of oil 
tightness on the one hand and of adequate elasticity on 
the other hand. Such known devices as provide for seal 
ing by means of rubber sleeves clamped on to the two 
members to be interconnected are, it is true, satisfac 
tory with regard to their elasticity, but they leave much 
to be desired in the way of oil-tightness. . 

It is the purpose of the present invention to provide 
an internal combustion engine with a soundproof cas 
ing of the type hereabove described, avoiding the short 
comings of conventional types and yet producing a sat 
isfactory solution for the problems of elasticity, oil 
tightness and long service life of the packings provided 
at the passages. For that purpose, according to the in 
vention, the elastic packings are designed as annular 
elements, each comprising two concentric metal rings 
and an arcuate membrane vulcanized between the two 
metalrings and consisting of an oil-resistant and heat 
resistant material and attached with their outer metal 
ring to the casing wall and with the inner metal ring to 
a tubular extension of the engine body protruding into 
the perforation and concentrically surrounding the 
shaft or line concerned in such a manner as to provide 
positive sealing. 
As compared with conventional types of shaft and/or 

line sealing in engines comprising a soundproof casing 
this design distinguishes itself by a number of advan 
tages. On the one hand, production costs are very much 
reduced as a result of the use of members which are 
symmetrical with respect to rotation both for the seal 
ing element proper and for the vulcanizing mold em 
ployed in the process. On the other hand, indepen 
dence of the elasticity and the service life of the pack 
ing from the accurate positioning of the casing with re 
gard to the engine carrier is achieved. Moreover, highly 
convenient exchangeability of the annular element is 
ensured. 
According to an embodiment of the invention the tu 

bular extension and the casing wall present concentri 
cally opposite cylindrical ?tting areas between which 
the annular element is located by pressure. This press 
ing connection which is similar to the method of ?tting 
a simmer gasket ensures by itself positive sealing of the 
annular element against the aperture of the casing wall 
and the tubular extension of the engine body. 
According to another embodiment of the invention 

the outer metal ring of the annular element presents a 
collar radially protruding in an outward direction and 
the inner metal ring comprises a collar radially extend 
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2 
ing in an inward direction, by means of which the annu 
lar element is attached to the casing wall and to the tu 
bular extension, for example by means of bolts. With 
this type of shaft or line sealing it is not necessary to 
provide cylindrical ?tting areas on the casing wall and 
on the tubular extension. 
Further details of the invention will become apparent 

from the following description of two embodiments of 
the invention with reference to the accompanying 
drawing in which 
FlG. 1 shows a partially vertical cross-sectional view 

of the internal combustion engine with soundproof cas 
ing restricted to such areas as are essential for the com 
prehension of the invention, and 
FIG. 2 is a sectional view of a detail of another em 

bodiment of the invention. 
HO. 1 shows the passage of the crankshaft l of the 

internal combustion engine extended at the crank 
wheel end, through the front wall 2 of the soundproof 
casing surrounding the engine and forming the crank 
wheel cover. The casing wall 2 presents a circular per 
foration 4 in concentric relation to the axis 3 of the 
crankshaft 1, wherein a ring 5 of an L-shaped cross 
section is inserted by welding. Into the perforation 4 a 
tubular extension 6 rigidly connected with the crank 
case of the engine protrudes. A sleeve 8 non-rotatably 
connected with the crankshaft 1 by means of bolts 7 ex 
tends through said extension 6 in coaxial relation 
thereto. Flanged to the outer extremity of the sleeve 8 
is a vee-belt pulley 9 for the drive of the fan (not shown 
in the drawing) and other units of the engine. At the 
same time, the sleeve 8 serves to secure the axial posi 
tion of the crank wheel 10 ?xed to the extremity of the 
crankshaft 1 by means of a wedge. 
For the sealing off of the passage of the crankshaft 1 

through the casing wall 2 an elastic annular element 11 
is provided, consisting of an outer metal ring 12, an 
inner metal ring 13 and an arcuate membrane 14 of an 
elastic, oil-resistant and heat-resistant material vulca 
nized between the two rings 12, 13. This annular ele 
ment 11 is pressed between the inner surface of the re 
inforcement ring 5 and the outer surface of the tubular 
extension 6, as a result of which proper sealing off of 
the annular element 11 against the casing wall 2 and 
the extension _6 is ensured. 
Owing to the use of an arcuate elastic membrane 14 

the annular element 1 1 is capable of absorbing relative 
motions between the engine and the soundproof casing 
at the passages of shafts and pipings, at the same time 
ensuring positive oil-tightness at the passages of these 
elements. I 

FIG. 2 illustrates a variant of an annular element 11' 
according to the invention. The outer metal ring 12’ of 
this annular element 1 1' comprises a radially outwardly 
protruding collar 15 provided with a number of ?xing 
bores 16. The inner ring 13’ carries a radially inwardly 
protruding collar 17 also provided with ?xing bores 16. 
Such an annular element 11’ is directly attached by 
means of bolts to the casing wall comprising the associ 
ated perforation and to the tubular extension of the en 
gine provided with a corresponding ?ange. 

I claim: . 

1. An internal combustion engine with a soundproof 
casing having casing walls surrounding the engine body 
and perforations provided in the casing walls for the 
passage of shafts and lines, comprising a tubular exten 
sion for each shaft or line surrounding the latter in con 
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centrical relation thereto and protruding from said en 
gine body and extending as far as into the perforation 
for the passage of the associated shaft or line, an elastic 
packing sealing the perforation off against the outside 
and formed as an annular element comprising an inner 
metal ring, an outer, metal ring in concentrical relation 
to the former and an annular arcuate membrane of an 
elastic, oil- and heat-resistant material, said membrane 
being vulcanized between said inner and said outer 
metal ring, said inner metal ring being tightly attached 
to said tubular extension of the engine body, and the 
outer metal ring being tightly attached to the casing 
wall in the area of the perforation. 

2. An internal combustion engine according to claim 
1, comprising a ?rst cylindrical ?tting area provided on 
the periphery of said tubular extension, a second cylin 
drical ?tting area concentrically opposite the ?rst 
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4 
mentioned ?tting area and provided on the casing wall 
in the area of said perforation, said annular element , 
being inserted by pressing between the two cylindrical 
?tting areas. 

3. An internal combustion engine according to claim 
1, comprising a radially outwardly protruding collar on 
the outer metal ring, a radially inwardly protruding col 
lar on the inner metal ring, said annular element being 
attached by means of the radially outwardly protruding 
collar to the casing wall in the area of said perforation 
and by means of the radially inwardly protruding collar 
to the tubular extension. I 

4. An internal combustion engine according toclaim 
3, wherein said annular element with the two collars is 
attached to the casing wall and to the tubular extension 
by means of bolts. 

* * * >l< * 
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