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Emil Flatz, Berglsch Gladbach, anid Yosef Hovel, Koli-
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Deutz Aktxengesellschaft Kolm, Germahy

_ Apphcatmn August 4, 1953, Serial No. 372,355
Claisiig pnonty, applncatwn Germany October 11, 1952
2 Clalms. (C}. 12341, 67)

The present mventxon relates 1o internal commbustion
engines and, mote particilarly, 1o air-cosled port-cot-
trolled two stroke cycle internal combustion engmes which
include an @ssembly or ‘structural ugit comiprising a cyl-
inder and cylinder-head adapted to be .displaceable in
longitudinal direction of said cylmder while the discharge
conduit is ditectly comnected to thé cylinder.

It is an object of the present invention so to improve
internal combustion engines of the above type that the
assembly or structural unit comprising a cylinder and
cylinder-head can easily be removed from and reinstalled
in the engine structure.

It is another object of this invention so to design an
internal combustion engine of the above type that it will
be possible to cast that part, which holds the said assembly
or structural unit in suspended position, without the
employment of cores.

It is still another object of this invention so to design
an internal combustion engine of the type set forth in
the preceding paragraph that along the joint line at which
said part meets with the portion of the engine support-
ing said part, the inner spaces or chambers of the said
part are open so that said part can be cast in an iron
mold without the employment of cores.

These and other objects and advantages of the invention
will appear more clearly from the following specification,
in connection with the accompanying drawing, in which:
Fig. 1 represents a vertical section through a cylinder-
cylinder head assembly suspended in conformity with the
present invention.

Fig. 2 illustrates the cylinder-cylinder head assembly of
Fig. 1 as'seen from one end thereof, namely the blower
end.

General arrangement

According to the present invention, the assembly unit
or structural unit comprising the cylinder and cylinder
head is suspended on a hood surrounding the said unit
and adapted to guide cooling air around said unit. The
said hood is mounted on a portion of the engine casing,
which portion likewise serves to guide cooling air around
said cylinder. Preferably, the line of division between
said portion of the engine block and said hood is located
at the level of the discharge conduit means. This ar-
rangement makes it possible to insert into the engine the
said structural unit together with the upper portion of the
guide for the cooling air, and similarly, makes it possible
to remove said unit and guide for the cooling air in the
reverse manner. Furthermore, the design according to
the present invention allows casting of the guiding hood
for the cooling air in an iron mold without the employ-
ment of cores while simultaneously simplifying the casting
of the engine block.

For the sake of completeness, it may be mentioned that
it is known in connection with port controlled two-stroke
cycle internal combustion engines to suspend a cylinder-
cylinder head assembly on supports or rods so as to allow
the cylinder freely to expand downwardly. Further-
more, in connection with four-stroke cycle internal com-
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bustion engmes rt 1s knowsﬁ fto 'ekte‘nd the frainewofk of

wardly extended pox’txon of the freméwm‘k of Sa‘ld Srigine
seives to guide the coodling air.

Striictiral arrangement

* Referritig now to the drawihg in de‘tall the structure
shiown therein comptises 4 cylinder 1 and -a cylinder-liead
2;'which two Parts respresent an dssembly unit. = The ref-
erence numeral 3-designatés the ;ctankcase -of which: -only
thé upper portién is.shown in the drawing. = The crank:
case -3 is. provided with a bore 4-i m which: th ylinder 1
is-lengitudinally- dxsplaceable i
with inlet .or scavenging ports .5 whlch through passages
5@ communicate with the crankcase 3. In
structure show : Way, of e};ample in the drawmg, the
crankease 3 simuiltanieously serves as scaVehgifig aif ol
lector.

The cylinder 1 is furthermore provided with discharge
passage means 6 directely connected to the discharge con-
duit 7.

The cylinder and the cylinder-head are surrounded
by guiding means for guiding cooling air around said
cylinder-cylinder head unit. This guiding means com-
prises an upper portion in form of a hood 8§ from which
is suspended the cylinder 1 and the cylinder-head 2. The
lower portion of the guidifig means for the coolmg air is
formed by a part 9 of tHé edgine block. It is this part
on which the hood 8 rests. The line of division between
the hood 8 and the part 9 is preferably located at the
level of the discharge passage means 6. The suspension
of the cylinder and the cylinder-head from the hood 8 is
effected by means of screws 10 which interconnect said
cylinder and said cylinder-head. The hood itself is con-
nected to the crank casing 3 by means of screws 11 which
extend from the uppermost end of said hood into the
crank case 3. These screws or bolts 11 take up the pull-
ing forces caused by the combustion and convey these
forces to the walls of the crank case. Therefore, the
long screws or bolts 11 make it pos31ble to design the
guiding means for the cooling air with relatively thin
walls. If the screws or bolts 11 were not provided, the
pulling forces would have to be taken up by the walls of
the guiding means for the cooling air, which in such in-
stance would have to have rather thick walls.

The two-stroke cycle internal combustion engine shown
in the drawing has a cone-shaped combustion chamber
12 provided in the cylinder-head 2. The fuel injection
nozzle 13 discharges from the top into said combustion
chamber 12,

For a better understanding of part 9 of the engine
block, reference may be had to Fig. 2 showing the engine
of Fig. 1 as seen from the blower side. The opposite end
of the engine, which is not visible in the drawing, repre-
sents the fly-wheel end of the engine. On the blower end
of the engine there is arranged the blower for the cooling
of the engine, said blower being connected to the front
end of the crank shaft 14, The hub of the rotor of the
blower is designated with the reference numeral 15. The
rotor of the blower is surrounded by a spiral casing 16
which is connected with the crank case 3 of the engine.
As will be clear from the drawing, a pressure connection
9 leads upwardly from said spiral casing 16 and is sup-
plemented by a portion 17 of the hood 8 s0 as to form
therewith a complete conduit for passing ccoling air to
the cylinder 1. A fuel injection pump 18 is arranged
between the cooling blower and the engine and is con-
nected with the fuel injection nozzle 13 through the pres-
sure conduit 19. The screw bolts 10 and 11 referred to
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above in connection with Fig. 1 and the exhaust manifold
7 are also visible in Fig. 2.

1t is, of course, understood that the present invention
is, by no means, limited to. the particular construction
shown in the drawing, but also comprises any modifica-
tions within the scope of the appended claims,

What we claim is:

1. In an air cooled port controlled two-stroke cycle in
ternal combustion engine, which includes a cylinder-
cylinder head assembly the cylinder of which has discharge
passage means for direct connection with an exhaust
manifold, while said assembly is insertable in axial direc-
tion thereof as a unit into said engine, the combination
of: an engine block including channel means forming
part of said engine block and arranged to pass cooling air
around said cylinder-cylinder head assembly, hood means
surrounding said cylinder-cylinder head assembly in
spaced relationship fhereto and arranged in cooperation
with said channel means to guide coocling air around said
cylinder-cylinder head assembly, said hood means resting
on said channel means along a plane located substantially
within the range of said discharge passage means, and
suspending means detachably connecting said assembly on
said hood means.
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2. In an air cooled port controlled two-stroke cycle
internal combustion engine, which includes a crank case
and a cylinder-cylinder head assembly adapted in axial
direction thereof as a unit to be displaced in said engine,
and in which said cylinder has discharge passage means
for direct connection with an exhaust manifold, the com-
bination .of: an engine block including channel means
arranged to guide cooling air around said cylinder-cyl-
inder head assembly, hood means surrounding said cyl-
inder-cylinder head assembly in spaced relationship thereto
and arranged in cooperation with said channel means to
guide cooling air around said cylinder-cylinder head as-
sembly, said hood means resting on said channel means
along a plane located within the range of said discharge
passage means, first connecting means suspending said
assembly from said hood means while the lower portion
of said cylinder displaceably extends into said crank
case, and second connecting means extending from the
uppermost portion of said hood means into said crank
case and connecting said hood means thereto.
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