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1

This invention relates to a four stroke internal

combustion engine of the kind, in which the side
of the engine piston facing the crank is utilized
for a pumping action for producing compressed
air for the scavenging or charging (contingently
super-charging) or both of the engine cylinder,
the pumping cylinder being made up of part of
the working cylinder proper and a cylinder ex-
tension fitted detachably to the latter or con-
tingently of the said cylinder extension alone,
.whereby the end of the pumping space facing
.away from the engine cylinder is closed by a
cover with stuffing box, through which the pis-
ton rod has been tight-fitting carried, and the
purpose of the invention is to attain a construc-
tion by which in a comparatively simple way it is
made possible to obtain access for inspection and
overhaul of the piston.

Internal combustion engines of the said kind

are known, in which at the end of the cylinder
extension there is a pipe or ring co~-axial with
the latter, which pipe or ring serves for com-
municating the pumping chamber with openings
-or pipe lines for the suction and discharge of air,
‘normally with a valve box for the air pump, and
in which the said pipe or ring has been made in
two or more parts, so that by the disconnection
and removal of the said pipe it will be possible
to remove the cylinder extension a certain dis-
-tance from the engine cylinder, so that access
to the piston is obtained,

In this invention such an access to the piston
has been made possible in a considerably simpler
way, 1. e, so that no disconnection or removal
is required of the pipe or ring situated at the
end of the cylinder extension and serving for
communicating the pumping chamber with the
valve box of the air pump, but that this pipe can
remain in its place, it having in accordance with
the invention so large a bore that the eylinder
extension, which is axially detachable from the
engine cylinder, may be carried through the pipe
on being removed from the engine cylinder,
whereby access to the engine piston is obtained
through the clearance produced between the end
of the engine cylinder and the removed cylinder
extension.

The size of this clearance all but corresponding
to the distance between the end of the engine
cylinder and the end of the said pipe or ring
facing the latter, the pipe or ring is in accordance
with an especially expedient embodiment of the
invention fitted at such a distance from the
end of the engine cylinder that at the removal
(lowering) of the cylinder extension from the
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engine cylinder a clearance is attained, through
which the engine piston may be removed to the
side for a contingent change or overhaul.

The said pipe or ring may enclose the end of
the cylinder extension, whereby the latter is
shaped with one or more communication open-
ings which open out into the interior of the ring,
and the pumping chamber cover may hereby ex-
pediently be attached to the end of the cylinder
extension so that it need not be detached from
the cylinder extension at the removal of the lat-
ter from the engine cylinder through the said
enclosing ring.

It may, however, also be made so that the cyl-
inder extension opens out into the said pipe or
ring, whereby the pumping chamber cover is
expediently bolted to the ring situated at the
end of the cylinder extension. In this embodi-
ment the cover must be taken off before it is
possible to remove the cylinder extension from
the engine cylinder.

The pumping chamber cover may advanta-
geously be so as to have a diameter of mainly
the same size as the external diameter of the
cylinder extension, whereby furthermore in it-
self it may be performed as piston rod stuffing
box, but the latter may also be made separately
and be bolted to the cover, either on the topside
or the underside of the latter.

The cylinder extension may expediently be
sealed in relation to the said pipe or ring by
means of one or more piston rings or contingently
a stuffing box.

The invention has been illustrated on the draw-
ing where

Fig. 1 shows part of a four stroke internal com-
bustion engine in accordance with an embodi-
ment of the invention, in side elevation, in part
in section,

Fig. 2 part of what is shown in Fig. 1 showing
a modification, and

Fig. 3 a cross section along the line 3—3 in
PFig, 1.

In Fig 1 there have by I, 2 and 3 been indicated
parts of the engine framing, while 4 designates
the lower part of an engine cylinder. To the
lower end of the latter there has, by a bolt con-
nection not shown, been attached a cylinder ex~
tension 5 detachably, the interior of which forms
part of the pumping chamber for the pumping
action effected by the underside of the engine
piston 6. The piston rod T of the latter has been
carried through a cover 8 which closes the pump-
ing chamber downwards and which is attached
to the underside of the cylinder extension §, it
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having mainly the same diameter as the latter.
The cover 8 is furthermore shaped so as to s€rve
as a piston rod stuffing box. The lower end of
the cylinder extension 5 is shaped with openings
9 opening out into the interior of a ring or pipe
g, Whlch‘ encloses the Jower erid of the cylinder
extensiory “sealed’ in relation to the latter- by
means of piston rings {f, and which is shaped

with a pipe length 12, which is connected with a’

socket {3 on g valve box {4, which in a way known

contains suction and pressure valves and is in

communication with suction and discharge pipes’

for air to and from the pumping chamber.

When access to the pumping chamber is de-,

sired, contingently for the removal of the piston,
the connection between the engine cylinder 4 and

the cylinder extension § is disconnected, after -

which the latter together with the cover 8 at-
tached to it may be lowered through' the ring {0
to the position shown in stippled lines, where the
top. flange 5a of the cylinder extension rests on
the top side of the ring. The piston has hereby
been made freely accessible, and after having
_ been. detached from the piston rod 7.it will be
possible to remove the piston & to the side through
the opening produced, the ring i6 in the shown
embodiment being placed so far below the end
of the engine cylinder 4 that such a removal is
made possible.

The modification shown in Fig. 2 dlffers from
the one shown in Fig. 1 by the cylinder exten-
sion not being carried all the way down through
the ring or pipe {2, but only cpens out in the top
of the latter, whereby a sealing has been effected
by means of a single piston ring {i. 'The pump-
ing chamber cover 8 is hereby attached to a
downwards-facing surface in the ring or pipe 18,
so that it. must be detached from this, before the
cylinder. extension § may be lowered through the
ring i9. In this embodiment the inferior of the
latter is in direct communication with the inge-
rior of the cylinder extension 5.

The cover 8 is expediently composed of two
parts, which are interconnected along a vertical
dividing joint {5, so that the said connection
must- be disconnected if it be desired to remove
the. cover.

The invention is, however, not’ bound to the
embodiments shown and described, but may be
amended as to particulars without departing
from the principle of the invention.

Iclaim:

1. In an mtemal combustion engine, a. plston,
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4
a working cylinder receiving said pisten, a cylin-~
der extension detachably connected with the
working cylinder and constituting 2 pumping
chamber, a bushing receiving the cylinder exten-
sion and having a port for the passage of fluid to

.or from the pumping chamber; & rod carried by

said piston; and a cover-for the pumping cham-
ber slidably receiving said rod, said cylinder ex-
tension being movable axially through said bush-

ing after detachment from the working cylinder

to render the piston accessible.

" 2. .An engine as claimed in claim 1 wherein said
bushing is so spaced from the working cylinder
that the piston may be removed laterally after
axisl movement of the cylinder extension.

3. An engine as claimed in claim 1 wherein
seahng rings are provided between the cylinder
extension and the bushing to provide a fluid tight
joint.

4, An engine as claimed in claim 1 wherein the
cylinder extension is provided with ports com-
municating with the port in said bushing.

5. An engine as claimed in claim I wherein said
cover is secured to the cylinder extension and
movable therewith axially through said bushing.

6. An engine as claimed in claim 1 wherein
said cylinder extension is formed with an open
end surrounded by said bushing.

7. An engine as claimed in claim 1 wherein
said cover is detachably secured to said bushing.

8. An engine. as claimed in claim 1 wherein
said cover is of substantially the same external
diameter as the cylinder and constitutes a stuffing
box for the piston rod.

MARK FERDINAND MEINERTZ.
REFERENCES CITED

The following references are of record in the

ﬁle of this patent:

UNITED STATES PATENTS'

Number Name. Date
1,213,315 Well e Jan. 23, 1917
1,297,401 Ricardo oo Mar. 18,1919
1,739,644 TAEE e Dec. 17, 1929

FOREIGN PATENTS
Number Country Date
6,152 Great Britain .- ___ Mar. 11, 1911
423,242 France —e——ee—e—e——w Apr, 11, 1911
64,316 Denmark - oo Feb. 25, 1946



