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[57] ABSTRACT

The invention relates to a piston with variable compres-
sion height, particularly for internal-combustion en-
gines, that consists of an interior piston part to which a
connecting rod is coupled, and an exterior piston part
that 1s slidably held at said interior piston part. In this
case, the exterior piston, via two control chambers that
are supplied with oil from the lubricating oil circuit,
supports itself by adherence at the interior piston part,
said control chambers being connected by a hydraulic

system. In order to, in the process, keep the pressure in

the oil feed to one control chamber approximately con-
stant over the whole rotational speed range of the inter-
nal-combustion engine, the control chamber is con-
nected to the lubricating oil circuit by means of a non-
rotating control oil groove in the connecting rod bear-
ing only in an indicated crank angle range, and/or the
oll-carrying grooves and bores in the piston and in the
connecting rod are coordinated with one another with
respect to their cross-sections.

13 Claims, 2 Drawing Sheets
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ARRANGEMENT FOR CONTROLLING THE OIL
FEED TO A CONTROL CHAMBER OF A PISTON
WITH VARIABLE COMPRESSION HEIGHT

BACKGROUND OF THE INVENTION

The invention relates to an arrangement for control-
ling the oil feed to a control chamber of a piston with
variable compression height particularly for internal-
combustion engines, which control chamber is arranged
between an interior piston part and an exterior piston
part that is slidably guided at it, and which control

10

chamber is connected to the lubricating oil circuit of the -

Internal-combustion engine, via an oil bore arranged in
said interior piston part, into the course of which a
check valve 1s inserted that opens in the direction of said
control chamber, and which oil bore leads out into an
oil groove in a connecting rod small end bush of the
connecting rod shaft to a control oil groove in the con-
necting rod bearing, and via a transverse bore extending
in the crank pin between the control oil groove and a
main o1l bore.

On the basis of German Published Unexamined Ap-

plication (DE-OS) No. 34 16 346, it is known, in the
case of a piston of the above-described type, to control
the otl feed to the control chamber by means of a pres-
sure-regulating valve that is integrated specifically into
the hollow piston pin. The pressure-regulating valve is
therefore constructed in such a way that, starting from
a certain adjustable pressure difference between the
control sides of the control slide, lubricating oil is di-
rected from the longitudinal bore of the piston shaft into
the o1l bore in the interior piston part. As a result,
mainly the pressure in the oil in front of the check valve
can be kept constant irrespective of the pressure of the
oil in the lubricating system.

One disadvantage with this above-noted arrangement
1s the manufacturing and mounting expenditures that
are connected with the use of the pressure-regulating
valve, and another disadvantage is the enlargement of
the oscillating mass at the piston pin that results from
that construction.

An object of the invention is to improve the known
arrangement in such a way that, irrespective of a pres-
sure-regulating valve within the oil bore and upstream
of the check valve, an approximately constant oil pres-
sure can be maintained in the incoming lubricating oil.

According to the invention, this objective is achieved
In one preferred embodiment by providing that the
control groove at the crank lifting journal bearing ex-
tends only over a portion of the circumference of the
bearing so as to provide for connection with the lubri-
cating oil circuit only over a predetermined portion of
the piston stroke cycle. This objective is achieved in
another preferred embodiment of the invention by ap-
propriate cross-sectional area matching of the oil carry-
Ing grooves and bores.

By means of the invention, it is achieved that also,
without the use of a pressure-regulating valve, the oil
that is branched off from the lubricating-oil circuit for
changing the compression height in the oil bore up-
stream of the check valve can be adjusted to a constant
pressure. As a result of the elimination of the pressure-
regulating valve, not only the oscillating mass of the
piston is reduced, but the otherwise necessary manufac-
turing and mounting expenditures of the pressure-
regulating valve are also eliminated.
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Other objects, advantages and novel features of the
present invention will become apparent from the fol-
lowing detailed description of the invention when con-
sidered in conjunction with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a schematic longitudinal sectional view of a
piston/connection rod arrangement disposed shortly
before the TDC-position and constructed according to
a first preferred embodiment of the present invention;
and

FIG. 2 is a view similar to FIG. 1 depicting a second
preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE
DRAWINGS

A piston'with a variable compression height that in
the figures has the reference number 1 comprises an
exterior piston part 2 and an interior piston part 3. The
exterior piston part 2 contains the piston skirt and the
piston head 4 and is held at the interior piston part 3 so
that it can be slid in axial direction of the piston 1. In the
interior piston part 3, according to the longitudinal
sectional view shown in an offset way on the right of
the longitudinal central axis, a piston pin 5 is inserted
Into two pistons bosses, a connecting rod 6 with its
small connecting rod eye 7 being linked to this piston
pin 5. The connecting rod 6, together with the piston 1,
is disposed at a lifting journal 9 of a crankshaft that is
not shown in detail via a connecting rod bearing 8.

Between the exterior piston part 2 and the interior
piston part 3, an upper control chamber 10 is enclosed
that is connected with a lower control chamber 11 by
means of a connecting bore 12 in which a throttle 13
and, parallel to the throttle 13, a check valve 14 are
arranged.

Both control chambers 10 and 11 are filled with oil
from the lubricating-oil circuit. The change of compres-
sion height is caused by the force affecting the exterior
piston part 2—resulting from gas forces, inertia forces
and frictional forces—in which oil is displaced from one
control chamber to another control chamber. When the
compression height is reduced, oil is directed away
from the upper control chamber 10, via the pressure
limiting valve 13, into the crankcase. The volume that is
expanding in the lower control chamber 11 is filled up
via the throttle 13 and the check valve 14.

When the compression height is increased, oil is
pressed from the lower control chamber 11, via the
throttle 13, and mainly from the piston pin 5, via the
check valve 17, into the upper control chamber 10.

For supplying oil to the upper control chamber 10, an
Inlet bore 16 is located in the interior piston part 3, this
inlet bore 16 leading out into a groove that is not shown
in the interior piston part 3. In the course of the inlet
bore 16, a check valve 17 is inserted that blocks the
flowing-out of the oil from the control chamber 10. The
groove in the interior piston part 3 is connected, via a

bore 18, with the interior space 19 of the piston pin 5

that was drilled hollow. In this case, the interior space
19 forms an oil storage space from which oil can be
taken continuously in the upward control phase. The
interior space 19 is connected, via another bore 20, to an
oil groove 21 in the bearing bush 22 of the connecting
rod eye 7. The oil groove 21, in turn, is connected with
a longitudinal bore 23 in the connecting rod 6 which
leads out into a control oil groove 24 in the connecting
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rod bearing 8. The control oil groove 24 may also be
provided in both bearing shells 25 and 26 of the con-
necting rod bearing 8. By means of a transverse bore 27
in the lifting journal 9, the connection takes place to the
main oil bore 28 of the lubricating o1l circuit.

As shown in FIG. 1, the control o1l groove 24 extends
only over a part of the circumference of the connecting
rod bearing. As a result, it is achieved that oil is trans-
ported to the storage space 19 in the piston pin S only
when the transverse bore 27 overlaps with the control
oil groove 24. It is prferable to assign the control oil
groove 24 in the bearing shells 25 and 26 and the trans-
verse bore 27 to one another in such a way that the
transverse bore 27, starting from the last third of the
upward motion of the piston, and extending to the last
third of the downward motion of the piston, overlaps
with the control o1l groove 24. By means of this groove
position, it is ensured that in the BDC range, the con-
nection between the transverse bore 27 and the control
oil groove 24 is interrupted, which avoids a flowing-
back of oil from the connecting rod which would result
in an intake of air into the storage space 19. Finally, by
means of the targeted periodic control of the o1l inflow
to the control chamber 10, it is possible to keep the oil
pressure constant in front of the check valve 17.

According to the embodiment of FIG. 2, the oil in-
flow to the control chamber 10 of the piston 1 is con-
trolled only by means of a cross-sectional matching of
the oil-carrying grooves and bores.

For reasons of simplicity, the reference numbers used
in FIG. 1 were used for the corresponding components
in FIG. 2. The control oil groove 29 that is provided in
the two bearing shells 25 and 26 of the connecting rod
bearing 8 is developed as a surrounding groove so that
oil is continuously available under pressure for the con-
trolled feeding into the upper control chamber 10. The
longitudinal bore 23 in the connecting rod shaft 6 is
connected with the control oil groove 29 and leads out
into the oil groove 21 in the connecting rod bush 22. In
this case, the cross-sectional surface of the longitudinal
bore 23 1s developed to be four to ten times larger than
the cross-sectional surface of the control oil groove 29.
The o1l groove 21 is connected to the inletbore 16 hav-
ing the check valve 17 via the bore 20, the interior 19,
the bore 18 and the groove in the interior piston part 3
that i1s not shown. The cross-section of the check valve
17 in this case is developed to be three to six times larger
than the cross-sectional surface of the oil groove 21 and
of the control oil groove 29 in the connecting rod bear-
ing 8. In the case of this type of cross-sectional coordi-
nation of the oil-carrying grooves and bores, it is also
possible to keep the pressure in the inlet bore 16 up-
stream of the check valve 17 approximately constant
over the whole rotational speed range of the internal-
combustion engine. Within the framework of the inven-
tion, it is conceivable that the control oil groove 29,
corresponding to the embodiment of FIG. 1, extends
only over a part of the bearing circumference in the
connecting rod bearing 8.

Although the present invention has been described
and 1illustrated in detail, it is to be clearly understood
that the same is by way of illustration and example only,
and 1s not to be taken by way of limitation. The spirit
and scope of the present invention are to be limited only
by the terms of the appended claims.

We claim:

1. An arrangement for the control of the oil feed to a
control chamber of a piston with variable compression
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height, particularly for internal-combustion engines,
which control chamber 1s arranged between an interior
piston part and an exterior piston part that is slidably
guided at it, and which control chamber is connected to
the lubricating oil circuit of the internal-combustion
engine, via an oil bore arranged in said interior piston
part, into the course of which a check valve is inserted
that opens in the direction of said control chamber, and
which o1l bore leads out into an o1l groove in a connect-
ing rod small end bush of the connecting rod coupled to
sald interior piston part, as well as via a longitudinal oil
bore leading from the oil groove through the connect-
ing rod shaft to a control oil groove in the connecting
rod bearing, and via a transverse bore extending in the
crank pin between the control oil groove and a main oil
bore, wherein the control o1l groove extends only over
a part of the bearing circumference in the connecting
rod bearing and in the range between the last third of
the outward motion of the piston to the last third of the
inward motion of the piston, overlaps with the trans-
verse bore.

2. An arrangement for the control of the oil feed to a
control chamber of a piston with variable compression
height, particularly for internal-combustion engines,
which control chamber is arranged between an interior
piston part and an exterior piston part that is siidably
guided at it, and which control chamber is connected to
the lubricating oil circuit of the internal-combustion
engine, via an oil bore arranged in said interior piston
part, into the course of which a check valve is inserted
that opens in the direction of said control chamber, and
which oil bore leads out into an o1l groove in a connect-
ing rod small end bush of the connecting rod coupled to
said interior piston part, as well as via a longitudinal oil
bore leading from the oil groove through the connect-
ing rod shaft to a control oil groove 1n the connecting
rod bearing, and via a transverse bore extending in the
crank pin between the control oil groove and a main oil
bore, wherein the cross-sectional area of the check
valve determining the passage within the oil bore 16 in
each case is larger than that of the control oil groove in
the connecting rod bearing and the oil groove in the
connecting rod bushing, and the cross-sectional area of
the longitudinal bore is larger than that of the control
oil groove in the connecting rod bearing.

3. An arrangement according to claim 2, wherein, the
cross-sectional areas of the check valve is three to six
times larger than the cross-sectional areas of the oil
groove in the connecting rod bushing.

4. An arrangement according to claim 2, wherein that
the cross-sectional area of the longitudinal oil bore
within the connecting rod shaft 1s four to ten times
larger than the cross-sectional area of the control oil
groove in the connecting rod bearing.

5. An arrangement according to claim 3, wherein that
the cross-sectional area of the longitudinal oil bore
within the connecting rod shaft is four to ten times
larger than the cross-sectional area of the control oil
groove in the connecting rod bearing.

6. An arrangement according to claim 2, wherein the
cross-sectional area of the check valve is three to six
times larger than the cross-sectional area of the control
oil groove in the connecting rod bearing.

7. An arrangement according to claim 3, wherein the
cross-sectional areas of the check valve 17 is three to six
times larger than the cross-sectional surface of the con-
trol o1l groove 29 in the connecting rod bearing.
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8. An arrangement according to claim 4, wherein the
cross-sectional area of the check valve is three to six
times larger than the cross-sectional area of the control
o1l groove in the connecting rod bearing.

9. An arrangement according to claim 5, wherein the
cross-sectional area of the check valve is three to six
times larger than the cross-sectional area of the control
o1l groove in the connecting rod bearing.

10. A variable compression height piston construc-
tion comprising:

a connecting rod having one end attached to an en-
gine lifting journal and the other end attached at a
piston pin;

an interior piston part carried by the piston pin;

an external piston port slidably held at the interior
piston part for movement between compression
height adjusting positions;

a compression height adjusting control chamber dis-
posed between the interior and exterior parts; and

engine lubricating oil conduit means for controlling
the supply of oil to the control chamber from a
main oil bore extending in the engine lifting jour-
nal, said oil conduit means including a check valve
opening in a direction to communicate oil from the
main oil bore to the control chamber, wherein said
oll conduit means are configured to control the
supply of oil to the control chamber means to main-
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11. A construction according to claim 10, wherein
said oil conduit means includes a control oil groove
extending along the bearing circumference of the lifting
journal to an oil supply bore extending longitudinally of
the connecting rod and a transverse bore leading from
the main oil bore to the control oil groove, and wherein
said control oil groove extends over only a part of the
bearing circumference of the lifting journal such that
the transverse bore communicates with the control oil
groove only when the piston movement is in the range
between the last third of its outward movement and the
last third of its inward movement.

12. A construction according to claim 10, wherein
said oil conduit means includes a control oil groove
extending along the bearing circumference of the lifting
journal to an oil supply bore extending longitudinally of
the connecting rod and a transverse bore leading from
the main oil bore to the control oil groove, and wherein
said oil conduit means includes a second control oil
groove extending along the bearing circumference of
the piston pin upstream of the check valve, wherein the

- cross-sectional area of the check valve is larger than the
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tain an approximately constant pressure in front of 30

the check valve without a pressure regulating
valve.
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cross-sectional area of the control oil groove an dthe
second control oil groove, and wherein the cross-sec-
tional area of an oil supply bore extending longitudi-
nally of the connecting rod from the control oil groove
has a cross-sectional area that is larger than that of the
control oil groove. |

13. A construction according to claim 12, wherein
sald control oil groove extends over the whole opera-

tional extent of the circumference of the lifting journal.
E x S E *
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