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. 1
"M present invention relates to working cylin-
ders, of engines and, more ] C
ing cylinders of ‘air ‘cooled internal ‘combustion
engines. . - : ) ‘ ‘

‘Wherever ‘the copling flns of a cylinder of the
‘shove-mentioned type is ‘provided “with ‘récesses
‘or perforatiorns, e. g. to allow the ‘passage of con-
necting screws, the cylinder is less ‘rigid ‘than ab
iother spots. "Therefore, ‘when the ‘cylinder ‘gets
‘ot duritig the operation-of theengine, it assumes
‘an-angular ‘shape, ‘the ‘corners being located-at
those eylinder portions where the eooling fins are
interrupted and the-eylinder, fherefore, receives
its greatest bending stresses. “Thig fact results
‘in’fhe ‘great-disadvantage that the ‘piston does
‘not any longer completely bear with 'all ‘polrits
‘of the cylinder, and-this a1l ‘theless, ‘the lessiin-
terruptionsare provided-and the more. irregultarly
‘these interruptions -&re
periphery of the cylinder:
I Tt is, therefore, ‘an objeect rofthis invention to
‘provides working cylinder for-air-cooled internal
‘combustion engines

which ‘will, at least 'to a great

‘distributed over the .

‘particularly; ‘to work=
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-extent, overcome the above~-mentioned drawback.

* ‘It i another-cbject of this invention 1o -provide
‘a, working cylinder ‘having -cooling “fing inter-
rupted by ‘passages for :connecting ‘bolts which
will ‘be ‘characterized by ‘the fact ‘that any de-~
‘wormation 'of - the ‘cylinder due ‘to heat will ‘be
-such that the eross-section ‘of the :eylinder “will
‘have the approximate shape‘of a- regular polygon.
ST s ‘also-an-object of thisinvenition to provide
‘5 ‘eylinder-Having ‘gooling fins interrupted by an
‘outlet. stud, 'in “which ‘the. ‘cooling fins -are o
:shaped that, ‘when ‘the eylinder ‘deforms :due to
‘heat ‘expansion, :such ‘deformation: “will mot -or

not materially be harmfully affected by the sald

stads .

These and other objects and advantages of the
invention will appear. more clearly from the fol-
lowing ‘specification. in connection with the ac-
companying ‘drawings ‘in which:

Tigure 1 158 cross-seetion through a cylinder
provided with cooling fins shaped according to
the present invention. :

Figure 2 is-a longitudinal section through a

¢ylinder having an ‘outlet stud and having ‘¢ool-
ing fins extending transverse to-the Jongitudinal
axis of the cylinder and shaped -according to the
present invention. .

Figure 3 shows the prineiple of the present in-

tion applied to an aircooled ‘eylinder, the dis-
wrge stud of-which is provided with a web.
Pigure 4 “vepresents’ a ‘modified way of apply-
ine the principle -of the present invention ‘to &
normal discharge stud-of an air cooled cylinder.

General arrangement
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. “In ‘orderto aveid an irréptilar heat deforma- -

‘tion of-an-air-cooled cylinder provided with cool-

. 1'Claims. (Ol 123--41.69)

. 2
‘ing fins having passages therethrough for ‘eon- -
‘necting 'bolts, discharge -conduit means, or ‘the

like, the cooling fins are according to ‘the present
invention ‘provided with incisions substantially
‘evenly distributed-over the circtimference -of the
cylinder and ‘extending over-at least a -portien
of the length of said cylinder. More specifiedlly,
with air-cooled cylinders in which ‘the fins'have
passages of the above-mentioned type,those por-
‘tions of the fins which are Jocated between two
adjacent passages are ‘prefexgably-‘subdivided into

‘two fin sections of possikly the same width and/or

length. Preferably ‘the depth of all incisions 4s

‘the same.

In this ‘way the actual number ‘of passagesis

‘increased but the ‘total number ‘of ‘passages Is
now ‘distributed over

+the -entire -eylinder-in -such

a manner that when the heat deforms ‘the-cylin-

der, the deformation will be ‘substantially even

sothat the expanded cylinder will have a‘eross-
section of a substantially regular ‘polygon.

With-cylinders of piston controlied two stroke

internal combustion engines, the outlet -stud s

‘g, rule represents ‘a rather great transverse Tein-
“forcement of the cylinder.

Such reinforeement

‘has ‘s particularly unfavorabie effect ‘when “the

stud is ‘subdivided by & web extending in ‘longi-
tudinal ‘direction of ‘the stud, in as much as in
such an instance ‘expansion due to heat viitl:cause
the web to grow toward the interior of the cylin-

‘der. 'Therefore, in order ‘to-overcome ‘the draw-
‘backs inherent to’such-web veinforced studs, the

fins above and, if ‘desired, also the fins below the
stud ‘are, according to the present invention, in-
cised or notched so that m-Iongitudina1~diregﬁion
of the cylinder the depth ‘of the incisions or
notehes. decreases with increasing -distance from

#he said stud, while the-said stud in longitudinal
“direction of the cylinder is ‘subdivided ‘into two
‘parts. As a result thereof;, the cylinder will with-

in‘the area of said outlet stud become: sufficiently
yielding to secure an elastic deformation 'within
the ‘meaning ‘of the present invention, while the
expansion 'of the web is compensated for ‘by ‘the
change in the shape of the cylinder.

‘With two stroke ‘engines ‘without web 'in -the
‘discharge stud, thestud fs preferably notehed in
Tongitudinal direction-of the cylinder, while ‘the

‘exhaust-pipe is inserted ‘into the- stud to ‘such an
‘extent ‘that it will ‘overlap the ‘noteh. ’

‘Reterring ‘mow to ‘the drawings ‘and Pigure 1
thereof in particuldr, thestrueture:shown therein

JiTustrates a eylider provided -with cooling fing

1. These cooling fins are‘recessed or interrupted
in‘order to allow the'passage of connecting serews

2. ‘As will be seen from the drawings, there are

four of such recessés and four of such cennect-
ing screws 2. In view of‘these four recesses, the

-eylinder, when expanding due to “héat, -would’ de-
“form -so that the ‘cross-section -of-tHe -¢yiinder
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. ... 3 .
will be approximately square shaped. ' This is
due to the fact that at the four recesses the
cylinder will bend materially more than at any
other place of the circumference. In order to
change the deformation from a ‘square into g

regular octagon, the sections of the cooling fins’

lying between two adjacent connecting screws 2
are, according to the present invention, notched
in the center portion thereof, i. e. at la. The
depth of said notches is preferably the same as
the depth of the recesses through which the
screws 2 pass. .

The arrangement shown in Figure 2 concerns a
cylinder 3 shown in longitudinal section which is
intended for a piston controlled two stroke in-
ternal combustion engine. In order to make the
cylinder 3 more yieldable within the area of the
discharge stud §, according to the present inven-
‘tlon, -a cooling fin 4 above the stud 5 and if
desired-also below the stud 5 is so notched that
the depth of the notches, starting from the fins
remotest from the stud, increases toward the
stud. !

- Figure 3 shows a cross-section of g cylinder for
a piston controlled two stroke. internal combus-
tion engine. ' The discharge stud 6 of this cylin-
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der is subdivided in longitudinal direction of the -

cylinder by means of a web 7. In order to prevent
that this web due to heat expansion of the eylin-
der grow toward the interior in view of the great
rigidity of the stud §, the stud and also the web
1 has according to the present invention been
subdivided. Due to this arrangement, the expan-
sion of the web is compensated for by deforma-
tion of the eylinder.

Figure 4 shows a cross-section through the dis-
charge stud of a piston controlled two stroke
internal combustion engine in which the stud is
not provided with a reinforcing web. In order
to reduce the rigidity of the discharge stud, in
this instance the stud is notched at 8 in longi-
tudinal direction of the cylinder according to the
bresent invention. Into the stud the exhaust pipe
9 is inserted to such an extent that it will cover
the notch 8. ‘The exhaust pipe 9 is indicated by
-dot dash lines. - N

It is of course' understood that the present
invention is by no means limited to the particu-
lar constructions shown in the drawings but also
comprises any modifications within the scope of
the impended claims.

What we claim is:

1. A working cylinder for air cooled internal
combustion engines provided with cooling fins
‘having. their major surfaces located in planeg
transverse to the longitudinal axis of said cylin-
-der, said cooling fins being provided with recesses
to allow the passage of connecting mears and
being substantially equally subdivided between
.two adjacent recesses by an elongated notch.

2. A working cylinder for air cooled internal
combustion engines provided with cooling fins
‘having their major surfaceg located in planes
transverse to the longitudinal axis of said cylin~
der, said cooling fins being. provided with recesses
to allow the passage of connecting means and
being substantially equally subdivided between
two adjacent recesses by an elongated notch hav-
ing that area which is immediately adjacent the
outer cylinder wall, spaced therefrom by approxi-
mately the same distance as those areas of said
_recesses which are closest to said cylinder wall.
- 8. A working cylinder for air cooled internal
-combustion engines provided with cooling fins
.having their major surfaces located in planes
transverse to the longitudinal axis of said cyl-
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5

Inder and also provided with a discharge stud,
at least the majority of the cooling fins located
on one-side of said stud being provided with
relatively long and narrow notches having their
greatest depth adjacent said stud and decreasing
in depth away from said stud.

4. A working cylinder for air cooled internal

-combustion engines provided with cooling fins

having their major surfaces located in planes
transverse to the longitudinal axis of said cyl-
inder and also provided with a discharge stud,
at least the majority of the cooling fins located
on a level higher and lower than said stud being
provided with relatively long and narrow notches
having their greatest depth adjacent said stud
and decreasing in depth away from said stud.

5. A working cylinder for air cooled internal
combustion. engines provided with cooling . fins
having their major surfaces located in planes
transverse to the longitudinal axis of said eyl-
inder and also provided with g discharge stud
subdivided by .2 web extending in longitudinal
direction of said cylinder and having g slit-like
bassage therethrough extending in longitudinal
direction of said cylinder and through said stud,
at least the majority of the cooling fins located
on one side of said stud being provided with rela-
tively long and narrow notches having their
greatest depth adjacent said stud and decreasing
in depth away from said stud.

6. A working cylinder for - air cooled internal
combustion engines according to claim 5 in which
the passage in the web extends from the outside
of said stud to a point spaced from the inner
cylinder wall by approximately the same-distance
as the outer cylinder wall.

7. A working ecylinder for air cooled internal
combustion engines provided with cooling - fins
having their major surfaces located in planes
transverse to the longitudinal axis of said eyl-
inder and also having g discharge stud, at least
the majority of the cooling fins located at a
higher level than said stud being provided with

‘relatively long notches substantially evenly dis-

tributed over the circumference of said cylinder
and having their longitudinal extension substan-
tially at a right angle to the longitudinal axis
of said cylinder, two oppositely - located wall
portions of said stud being respectively provided
with relatively deep and narrow notches having
their major surfaces located in planes parallel
to the longitudinal axis of said cylinder, the
depth of said notches being such that the notches
will be covered up by an exhaust pipe properly
located in said stud. ) . -
- RICHARD KILOSS. -
'ERICH G. ENGELS. -
PETER COMBUCHEN.
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