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HYDRAULIC TEMPERATURE
COMPENSATOR AND HYDRAULIC LIFT
TRANSMITTER

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based on and hereby claims pri-
ority to International Application No. PCT/EP2011/064362
filed on Aug. 22, 2011 and German Application No, 10 2010
040 612.0 filed on Sep. 13, 2010, the contents of which are

hereby incorporated by reference.

BACKGROUND

[0002] The invention relates to a hydraulic temperature
compensator. The invention further relates to a hydraulic
stroke transmitter having such a hydraulic temperature com-
pensator, in particular an injector.

[0003] In order to introduce a desired volume of fuel into
arbitrary combustion processes it is generally necessary to
use injectors by which it is possible to meter a fuel quantity.
Since very many combustion processes execute by the direct
injection of fuel that is maintained vnder high pressure, par-
ticularly lfast operating actuators are frequently used which
drive injectors. This means that an actuator generates a stroke
which for example actuates an injector needle which in turn
opens a valve and releases a fuel at predetermined time inter-
vals and in adjustable volumetric flow rates for a combustion
process. Combustion air is supplied separately in this case.
[0004] Injectors for high-pressure direct injection fre-
quently employ high-speed actuators for this purpose, such as
“piezoelectric multilayer actuators™ (PMA) for example.
These are solid-state actuators, the central element of which is
composed of a plurality of piezoelectric layers. Also known
are so-called magnetostrictive solid-state actuators, which
exploit a magnetic-mechanical effect in order to generate a
stroke. For generating a stroke it is important that solid-state
actuators of the type have a stroke that is too small for opening
an injector needle to such an extent that the desired fuel
quantity is introduced. This develops into a major problem,
particularly in the case of gas injectors, which require a longer
stroke than injectors that meter liquid fuel. The consequence
is that only designs including a stroke transmitter are given
consideration.

[0005] An additional aggravating factor when hydrogen is
used as the fuel is that the small and lightweight hydrogen
molecule easily diffuses through nonmetallic elements such
as rubber diaphragms. The choice of a suitable stroke trans-
mitter therefore becomes a central problem in the building of
injectors. This also results from the fact that a transmitter
determines many characteristics of an injector and in contrast
to an actuator can be redesigned in terms of its structure.
[0006] Inrelated art solutions to the problem an increase in
stroke is achieved by mechanical transmission or by partially
nonmetallically sealed hydraulic transmission. Mechanical
transmitters, which for example use a mechanical lever, are
generally susceptible to wear and tear and to undesirable
vibrations. This applies in particular when an idle stroke is
required between actuator and transmitter, for example in
order to prevent a leakage which could occur in the event of a
thermal change in length due to heating. As a result thereof the
actuator will for example strike a nozzle needle, thereby
unfavorably atfecting the injector. Uneven injection and unre-
liable opening and closing characteristics are the conse-
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quence. An idle stroke between actuator and transmitter is
also undesirable because the actuator deflection up to the
point of contact with the nozzle needle remains unused.

[0007] An increase in the stroke of an actuator having a
transmission ratio of less than 1:2 is often realized by
mechanical levers. With injectors for diesel engines, for
example, the mechanical transmission ratio can amount to
1:1.6. Gas injectors typically require greater transmission
ratios. Hydraulic transmitters, also referred to as hydraulic
levers, are used in gas injectors in most cases. A stroke-trans=
missionratiorof 1:6 is used for example in the case of direct
injection of CNG (compressed natural gas).

[0008] Using a hydraulic transmitter enables the idle stroke
to be avoided, with the result that the functional chain
between actuator and nozzle needle is permanently present.
This is reflected directly in the mechanical engineering
design. Considered from a different angle, the detlection of
the actuator is utilized and converted to a greater extent by the
injector.

[0009] A disadvantage in the related art, in the automotive
engineering sector for example, is the wide temperature range
to be considered, which can range from —40 C.° to +150 C.°.
In the consideration of fluid volumes, this can be associated
with significant changes in volume. Peak values can lie sig-
nificantly in excess of a 30% increase in volume. For this
reason hydraulic stroke transmitters require a connection to a
reservoir in most cases.

[0010] The unexamined German patent application publi-
cation DE 10 2005 042 786 Al discloses for example a fuel
injector which is equipped with a hermetically sealed hydrau-
lic system. In this publication the use of so-called “guided
pistons” is described. Guided pistons of this kind necessitate
a high degree of mechanical precision in manufacture and are
very susceptible to wear and tear.

SUMMARY

[0011] One potential object is to overcome at least some of
the disadvantages of the related art and in particular to pro-
vide tora particularly low-wear temperature compensation of
a self-contained hydraulic system.

[0012] The inventors propose a hydraulic temperature com-
pensator at least comprising a longitudinally extensible
hydraulic chamber and a gas-filled chamber which is at least
partly enclosed by the hydraulic chamber, wherein the
hydraulic chamber is subdivided into a first sub-chamber and
a second sub-chamber which are hydraulically connected to
each other by at least one throttle point and the second sub-
chamber adjoins the gas-filled chamber.

[0013] If a temperature at the temperature compensator
increases (typically slowly), there is also a slow increase in
the pressure of a fluid contained in the hydraulic chamber due
1o the thermal expansion of the fluid. With regard to the slow
rise in pressure, the first sub-chamber and the second sub-
chamber are fluidically connected practically unobstructed
by the throttle point. Owing to the pressure increase in the
fluid and the greater pressure difference resulting therefrom
between the second sub-chamber and the gas-filled chamber,
the (inner) gas-filled chamber is compressed, thereby
enabling the fluid to expand and limiting the pressure increase
in the fluid, in particular to a practically negligible degree.
This process is frictionless and consequently free of wear and
tear. The pressure limiting can also be used in particular for
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hydraulic elements or devices that are fluidically connected to
the hydraulic chamber, in particular to the first sub-chamber
thercof.

[0014] For high-speed processes in which the throttle point
is permeable only to a small degree to the fluid during an
actuation interval, a pressure can be transferred substantially
losslessly in particular by way o[ the [irst sub-chamber or, e.g.
as a result of compression of the temperature compensator,
can be built up substantially losslessly and passed on if nec-
essary. The temperature compensator is therefore suitable in
particular for use in or with fast-switching stroke transmitters
(hydraulic levers) and final control elements.

[0015] The temperature compensator can be operated
effectively frictionlessly and consequently free of wear and
tear and enables both an effective temperature compensation
and a largely lossless transfer and/or buildup of pressure.
[urthermore. the temperature compensator has a particularly
compact design format.

[0016] The throttle point can be embodied for example as a
fluid conduit (e.g. in the form of a drilled hole) having a
suitably dimensioned flow cross-section.

[0017] Itis an embodiment that the gas-filled chamber is an
open chamber. Toward that end the gas-filled chamber can be
connected to the environment of the temperature compensa-
tor in particular by way of a passage aperture. Alternatively
the gas-filled chamber can be hermetically scaled. The gas
can bein particular air, i.e. the gas-filled chamber can be an air
chamber.

[0018] It is also an embodiment that

[0019] the hydraulic chamber is formed by an inner wall
contactlessly inserted into an outer wall,

[0020] a partition is contactlessly inserted between the
outer wall and the inner wall in order to form the first
sub-chamber and the second sub-chamber and the par-
tition includes the at least one throttle point,

[0021] the inner wall, the outer wall and the partition are
each open at one side and are hermeltically attached by
their respective open side to a common cover, and

[0022] the gas-filled chamber is formed by an inside
surface of the inner wall.

[0023] This embodiment can be constructed particularly
easily and robustly. Furthermore, a deformation of the tem-
perature compensator and a pressure buildup resulting there-
from in the event of a rapid deformation are easily achievable
by way of a relative displacement of the cover.

[0024] The partition can be embodied in particular as rigid.
The inner wall and the outer wall can be in particular longi-
tudinally extensible (compressible/expandable).

[0025] The inner wall can also be described as integrated
into the outer wall.

[0026] It is yet a further embodiment that the inner wall
and/or the outer wall arc in cach casc embodicd in the form of
a bellows open at an end side, in particular a metal bellows.
The bellows has the advantage that it is far more easily exten-
sible in a longitudinal direction (in particular compressible
and re-expandable) than perpendicularly thereto and the
deformability is easily achievable in terms of technical
design. Furthermore, bellows can be manufactured at low
cost and are easy to handle and mount.

[0027] Itis turthermore an embodiment that the partition is
embodied in the form of a (rigid) hollow cylinder open at an
end side (and having an arbitrary, advantageously circular,
cross-section). This has the advantage that a volume in the
first sub-chamber is essentially dependent only on a deforma-
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tion of the outer metal bellows and a volume in the second
sub-chamber is essentially dependent only on a deformation
of the inner metal bellows, and the two volumes arce in opera-
tive connection with each other only by the throttle point.
[0028] Itisadevelopment that the bellows and the partition
are arranged concentrically with respect to a common axis.
[0029] Ttis also an embodiment that the outer wall is her-
metically attached to the partition and the partition is hermeti-
cally attached to the cover. The outer wall is therefore indi-
rectly attached to the cover. Alternatively the outer wall and
the partition can be hermetically attached individually (di-
rectly) to the cover.

[0030] It is furthermore an embodiment that at least one
compression spring element is accommodated in the gas-
filled chamber. This yields the advantage that a (static) system
pressure can be setin the hydraulic [luid. In this way itis also
possible to set a relationship between a pressure difference
between the second sub-chamber and the gas-filled chamber
on the one hand and a change in volume of the second sub-
chamber with particular precision.

[0031] Since the gas-filled chamber can be embodied as
open to the outside, the spring force of the spring element can
also be adjusted individually and subscquently by an actuat-
ing element projecting into the gas-filled chamber, e.g. an
adjusting screw. This enables the system pressure to be varied
subsequently.

[0032] Itis also an embodiment that the hydraulic chamber
has a unidirectional valve, in particular a flutter valve, which
allows a flow from the second sub-chamber into the first
sub-chamber. This enables a dead time between two compres-
sion phases of the temperature compensator to be shortened.
[0033] Itis furthermore an embodiment that the hydraulic
chamber is filled with a substantially incompressible fluid, in
particular with oil, in particular hydraulic oil, in particular
free of bubbles. This can be achieved by vacuum filling.
Stroke and/or pressure losses can be prevented in this way.
[0034] The inventors also propose a hydraulic stroke trans-
mitter at least comprising the hydraulic temperature compen-
sator as described above, a stroke actuator acting on the
temperature compensator, and a further hydraulic chamber
which is fluidically connected to the first sub-chamber of the
hydraulic chamber of the temperature compensator, the fur-
ther hydraulic chamber being in fluidic connection with a
displaceably mounted actuating element. Thermally induced
pressure fluctuations in a hydraulic fluid can be limited at
least to a large extent in the stroke transmitter by the hydraulic
temperature compensator and a swilching precision increased
as a result. Furthermore, a pressure buildup or a pressure
transfer can be realized substantially losslessly by the hydrau-
lic stroke transmitter.

[0035] The hydraulic stroke transmitter can also be embod-
ied as a hydraulic lever. The hydraulic stroke transmitter can
furthermore be embodied as a valve, in particular an injection
valve.

[0036] Forthe situationin which in the case of the hydraulic
temperature compensator the hydraulic chamber is formed by
an inner wall contactlessly inserted into an outer wall, a
partition is contactlessly inserted between the outer wall and
the inner wall in order to form the first sub-chamber and the
second sub-chamber and the partition includes the at least one
throttle point, the inner wall, the outer wall and the partition
are in each case open at one side and are hermetically attached
to a common cover by their respective open side and the
gas-filled chamber is formed by an inside surface of the inner
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wall, the stroke actuator can be connected in particular to the
cover. A largely lossless application of the stroke onto the
hydraulic temperaturc compensator is made possible in this
way.

[0037] Itisalso an embodiment that the stroke actuator and
the temperature compensator are mounted between two thrust
bearings. This enables the hydraulic temperature compensa-
tor to be used in a particularly simple manner for building up
a pressure.

[0038] It is also an embodiment that the stroke transmitter
constitutes a part of an injector. This improves a temperature-
independent injection, in particular of fuel into a combustion
chamber of an engine. The injector can be e.g. a fluid injector
(for example a diesel, kerosene, liquefied petroleum gas or
gasoline injector) or a gas injector (for example a hydrogen
injector or natural gas injector).

[0039] The hydraulic stroke transmitter can be provided in
particular for transmitting the primary stroke of the stroke
actuator to an actuating element.

[0040] The hydraulic stroke transmitter can be a hydraulic
stroke transmitter. Alternatively the hydraulic stroke trans-
mitter can be a hydraulic stroke reducer.

[0041] The stroke actuator, the inner wall, the outer wall
and the partition can be arranged concentrically with respect
to one another.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] These and other objects and advantages of the
present invention will become more apparent and more
readily appreciated from the following description of the
preferred embodiments, taken in conjunction with the accom-
panying drawings of which:

[0043] FIG. 1 shows as a scctional representation in a side
view a hydraulically driven valve having a proposed thermal
compensator according to a first embodiment variant;
[0044] FIG. 2 shows as a sectional representation in a side
view a proposed thermal compensator according to a second
embodiment variant; and

[0045] FIG. 3 shows as a sectional representation in a side
view a proposed thermal compensator according to a third
embodiment variant.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0046] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
[0047] FIG. 1 schematically illustrates a hydraulically
driven valve 1, for example an injector, in particular a fuel
injector. The valve 1 has a solid-state stroke actuator in the
form of a piezoelectric actuator 2 which bears with its rear
face against a thrust bearing 3 and on its front face has a lifter
4. Thelifter 4 is displaceable along a body axis or longitudinal
axis L. The lifter 4 is linked to a thermal compensator 5
according o a [irst embodiment variant.

[0048] The thermal compensator 5 has an outer wall in the
form of an outer metal bellows 6 open at one side. Inserted in
the outer metal bellows 6 is an inner metal bellows 7 which is
smaller in length and diameter and is likewise open at an end
side. Located between the outer metal bellows 6 and the inner
metal bellows 7 is a partition 8 in the form of a rigid hollow
cylinder which is open at an end side. The outer metal bellows
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6, the inner metal bellows 7 and the partition 8 are embodied
substantially rotationally symmetrically about a respective
longitudinal axis L and arc arranged concentrically with
respect to the body axis of the piezoelectric actuator 2.
Included in the partition 8 is a throttle point 24 which con-
nects the first sub-chamber 10 to the second sub-chamber 11.
[0049] The outer metal bellows 6, the inner metal hellows 7
and the partition 8 are spaced apart from one another contact-
lessly at least at the side (relative to the body axis of the
piezoelectric actuator 2 or the longitudinal axis L).

[0050] The outer metal bellows 6, the inner metal bellows 7
and the partition 8 are aligned such that their open end sur-
faces or end sides point in the direction of a cover 9 or an end
plate. The outer metal bellows 6, the inner metal bellows 7
and the partition 8 are attached by their open sides in particu-
lar directly or indirectly to the cover 9. To put it more accu-
rately, the inner metal bellows 7 is in this case hermetically
and fixedly attached to the cover 9, e.g. by a welded joint, by
its open side or by its free edge. The outer metal bellows 6 is
hermetically attached to a laterally projecting edge region of
the free edge of the partition 8, for example by a welded joint.
The outer metal bellows 6 and the partition 8 thus form a first
sub-chamber 10.

[0051] The partition 8 is likewise attached to the cover 9 by
its free edge, e.g. by a welded joint, and moreover laterally
outside in relation to the inner metal bellows 7. The inner
metal bellows 7, the partition 8 and the cover 9 form a second
sub-chamber 11. The gas-filled chamber 12 formed by an
internal volume of the second metal bellows 7 1s therefore
separated from the second sub-chamber 11 solely by the
second metal bellows 7. The gas-filled chamber 12 does not
need to be hermetically sealed off from an environment of the
valve 1 and can for example be pneumatically open to the
environment by way of one or more passage apertures (not
shown).

[0052] The lifter 4 is accordingly linked to an outside face
of'the cover 9, and a base region 13 ofthe outer metal bellows
6 disposed opposite the cover 9 is connected to a further thrust
bearing 14. The thermal compensator 5 and the piezoelectric
actuator 2 are consequently connected mechanically in series
and inserted between the two thrust bearings 3, 14.

[0053] On its outer metal bellows 6 the thermal compensa-
tor 5 has a hydraulic connecting port 15 to which a hydraulic
line 17, provided in this case with a throttle 16, is connected.
The hydraulic line 17 leads to a further metal bellows 18
which encloses a further hydraulic chamber 184 filled with
the hydraulic fluid H. The metal hellows 18 is rearwardly
connected to a further thrust bearing 19 or bears thereon. An
open end of the metal bellows 18 is closed by an actuating
element in the form of a secondary litter 20. The secondary
lifter 20 is mounted so as to be linearly displaceable and is
pressed by a spring element 21 into the further metal bellows
18. The secondary lifter 20 is provided as an actuating ele-
ment for opening or closing a valve element 22 which can
optionally open or close a fluid line 23, e.g. a fuel supply line
to a combustion chamber of an engine. The secondary lifter
20 can be integrated into the valve 22 or constitute a part ol the
valve 22.

[0054] The first sub-chamber 10, the second sub-chamber
11, the hydraulic line 17 and the further metal bellows 18 are
filled with a substantially incompressible hydraulic fluid H.
The hydraulic fluid H can be a hydraulic oil for example. The
incompressibility can be reinforced for example by vacuum
filling.
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[0055] The valve 1 between the stroke actuator 2 and the
secondary lifter 20 can also be described as a hydraulic lever.
[0056] During an operation of the valve 1 with a fast stroke
movement of the piezoelectric actuator 2, the lifter 4 is
extended or displaced comparatively rapidly in the direction
of'the cover 9. Since the piezoelectric actuator 2 is supported
atthe rear by the thrust bearing, the cover 9 is displaced in the
direction of the bellows 6, 7 and the partition 8. Because the
base 13 of the outer metal bellows 6 is supported on the thrust
bearing 14, the outer metal bellows 6 is compressed in the
longitudinal direction as a result of the movement of the cover
9. Owing to the comparatively rapid movement of the stroke
lifter 4 only a small, practically negligible quantity of the
hydraulic fluid H passes through a throttle point 24 during the
time of the lifter’s actuation.

[0057] As a result a pressure can be built up in the first
sub-chamber 10 which is not transferred into the second
sub-chamber 11 and consequently is generated substantially
losslessly. The increased pressure is passed on by way of the
hydraulic line 17 to the hydraulic fluid H contained in the
metal bellows 18, with the result that the primary lifter 20 is
extended outward against the pressure of the spring element
21 and the valve 22 is able to switch, for example open.
[0058] With the termination of the actuation of the piezo-
electric actuator 2, the primary lifter 4 is retracted again by the
spring force of the outer metal bellows 6 and the pressure in
the hydraulic fluid H decreases once more. As a result the
secondary lifter 20 is also moved back by the spring element
21 into the metal bellows 18, thereby causing a switch posi-
tion of the valve 22 to be reset again, the valve 22 being closed
again for example.

[0059] Tor rapid movements, as are typical when a piezo-
electric actuator 2 is actuated, the hydraulic temperature com-
pensator 5 therefore serves for building up the pressure in the
valve 1.

[0060] In the event that the valve 1 heats up (slowly in
comparison with an actuation of the piezoelectric actuator 2),
the pressure of the hydraulic fluid H will slowly increase on
account of thermal expansion. This will increase a pressure
difference between the second sub-chamber 11 and the gas-
filled chamber 12, such that the gas-filled chamber 12 will be
compressed along the longitudinal axis L due to a compres-
sion of the second metal bellows 7 and the volume of the
second sub-chamber 11 will increase correspondingly. As a
result of the increase in volume of the second sub-chamber 11
the hydraulic fluid H relaxes again and can be held at a
pressure that is only slightly increased in relation to the origi-
nal temperature level. The gas-filled chamber 12 therefore
serves as a compensation volume for compensating a tem-
perature-induced expansion in volume ot the hydraulic fluid
H. Thus, a change in volume generated as a result of slow
processes, for example a change in temperature, can be effec-
tively limited. Since the throttle point 24 is practically per-
meable to the hydraulic fluid H in the case of slow processes,
the limiting of the increase in pressure of the hydraulic fluid [T
will also be effective for the other sections of the valve 1 that
are [illed with the hydraulic (luid H, namely for the f(irst
sub-chamber 10 and for the metal bellows 18 for example. As
a result a position of the secondary lifter 20, in particular an
idle position, can in turn be kept constant practically indepen-
dently of temperature fluctuations at the valve, thereby
improving a switching precision.

[0061] FIG. 2 shows as a sectional representation in a side
view a hydraulic temperature compensator 25 according to a
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second embodiment variant, which can for example be
installed in the valve 1 instead of the hydraulic temperature
compensator 5. Compared with the hydraulic temperature
compensator 5, the hydraulic temperature compensator 25
has an additional compression spring 26 in the gas-filled
chamber 12. The compression spring is in this case embodied
as a spiral spring which is supported on one side on the cover
9 and on the other side on a base 27 of the inner metal bellows
7. Due to the compression spring 26 the inner metal bellows
7 is extended to a greater extent and is functionally stiffened
to counter a deformation in the longitudinal direction. Thus,
the compression spring 26 causes the system pressure of the
hydraulic fluid to increase. By the compression spring 26 it is
furthermore possible to set a ratio very precisely between a
change in pressure of the hydraulic fluid H and an associated
increase in volume of the second sub-chamber 11, and con-
sequently also to establish a relationship between a pressure
level of the hydraulic fluid H and a temperature of the hydrau-
lic fluid H.

[0062] FIG. 3 shows as a sectional representation in a side
view a hydraulic temperature compensator 28 which can be
installed in the valve 1 for example instead of the hydraulic
temperature compensator 5. In contrast to the hydraulic tem-
perature compensator 5, the hydraulic temperature compen-
sator 28 has, at the partition, a flutter valve 29 which has an
associated flap 30 at an outside face of the partition 8 adjoin-
ing the first sub-chamber 10. lhe flutter valve 29 etfects a
reduction in a “dead time” between two actuations of the
piezoelectric actuator 2 during normal operation, for each
time the piezoelectric actuator 2 presses the cover 9 down-
ward by way of the lifter 4, the pressurc in the first sub-
chamber 10 increases as described. Although in relation to a
single actuation operation this causes only a negligibly small
amount of the hydraulic fluid H to be forced from the first
sub-chamber 10 into the second sub-chamber 11 through the
throttle point 24, when the lifter 4 returns to its idle position it
nonetheless results in a pressure difference, albeit only a
minor one, between the first sub-chamber 10 and the second
sub-chamber 11 in the direction of the first sub-chamber 10.
This pressure ditference should preterably be reduced before
the piezoelectric actuator 2 can be actuated again, since oth-
erwise the hydraulic fluid H will over time be pumped into the
second sub-chamber 11. The flutter valve 29 (or, alternatively,
any other suitable unidirectional valve having a compara-
tively large flow cross-section and allowing the hydraulic
fluid to flow through from the second sub-chamber 11 into the
[irst sub-chamber 10) speeds up this pressure compensation
and enables a more rapid re-actuation of the piezoelectric
actuator 2 or the lifter 4.

[0063] Thus, in the exemplary embodiments shown, the
thermal temperature compensator 5, 25, 28 may be manufac-
tured separately and installed and filled as a unit in the valve
1.

[0064] Alternatively the hydraulic temperature compensa-
tor may be more closely integrated into the valve 1, in that for
example the outer metal bellows 6 and the metal bellows 18
are present as a single metal bellows and therefore the actu-
ating element 20 would be separated from the second metal
bellows 7 solely by the hydraulic fluid H. This would also
allow the hydraulic line 17 to be omitted, and a valve having
a particularly compact design format can be achieved.

[0065] Features of the different exemplary embodiments
can also be combined, e.g. for a hydraulic temperature com-
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pensator having a compression spring in the gas-filled cham-
ber and in addition a unidirectional valve in the partition.
[0066] The invention has been described in detail with par-
ticular reference to preferred embodiments thereof and
examples, but it will be understood that variations and modi-
fications can be effected within the spirit and scope of the
invention covered by the claims which may include the phrase
“at least one of A, B and C” as an alternative expression that
means one or more of A, B and C may be used, contrary to the
holding in Superguide v. DIRECTYV, 69 USPQ2d 1865 (Fed.
Cir. 2004).
1-14. (canceled)
15. A hydraulic temperature compensator, comprising:
a gas-filled chamber;
a longitudinally extensible hydraulic chamber at least
partly enclosing the gas filled chamber, the hydraulic
chamber comprising a first sub-chamber and a second
sub-chamber, the second sub-chamber adjoining the
gas-filled chamber, the hydraulic chamber being formed
by:
an outer wall having an open end;
an inner wall having an open end, the inner wall being
contactlessly inserted into the outer wall, the inner
wall separating the second sub-chamber from the gas-
filled chamber such that the inner wall at least par-
tially defines the gas-filled chamber; and

a partition having an open end, the partition wall being
contactlessly inserted between the outer wall and the
inner wall, the partition separating the first sub-cham-
ber from the second sub-chamber, the partition having
a throttle point to connect the first and second sub-
chambers to each other; and

a common cover hermetically attached to the open end of
the inner wall, the open end of the outer wall and the
open end of the partition.

16. The hydraulic temperature compensator as claimed in

claim 15, wherein

the inner wall and the outer wall are each embodied as a
bellows having an open end side, and

the open end sides of the bellows correspond respectively
with the open ends of the inner and outer walls.

17. The hydraulic temperature compensator as claimed in
claim 15, wherein the partition is embodied as a hollow cyl-
inder having an open end side corresponding to the open end
of the partition.

18. The hydraulic temperature compensator as claimed in
claim 15, wherein the outer wall is hermetically attached to
the partition and the partition is hermetically attached to the
cover.

19. The hydraulic temperature compensator as claimed in
claim 15, wherein the outer wall and the partition are hermeti-
cally attached to the cover individually.

20. The hydraulic temperature compensator as claimed in
claim 15, wherein a compression spring element is accom-
modated in the gas-filled chamber.
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21. The hydraulic temperature compensator as claimed in
claim 15, wherein the hydraulic chamber has a unidirectional
valve, which enables only a flow from the second sub-cham-
ber into the first sub-chamber.
22. The hydraulic temperature compensator as claimed in
claim 21, wherein the second sub-chamber is connected to the
first sub-chamber by both the throttle point and the unidirec-
tional valve.
23. The hydraulic temperature compensator as claimed in
claim 21, wherein the unidirectional valve is a flutter valve.
24. The hydraulic temperature compensator as claimed in
claim 15, wherein the hydraulic chamber is [illed with a
substantially incompressible fluid.
25. The hydraulic temperature compensator as claimed in
claim 15, wherein the hydraulic chamber is filled with oil
filled under vacuum.
26. A stroke transmitter, comprising:
a hydraulic temperature compensator, comprising:
a gas-filled chamber;
a longitudinally extensible first hydraulic chamber at
least partly cnclosing the gas filled chamber, the first
hydraulic chamber comprising a first sub-chamber
and a second sub-chamber, the second sub-chamber
adjoining the gas-filled chamber, the first hydraulic
chamber being [ormed by:
an outer wall having an open end;
an inner wall having an open end, the inner wall being
contactlessly inserted into the outer wall, the inner
wall separating the second sub-chamber from the
gas-filled chamber such that the inner wall at least
partially defines the gas-filled chamber; and

a partition having an open end, the partition wall
being contactlessly inserted between the outer wall
and the inner wall, the partition scparating the first
sub-chamber from the second sub-chamber, the
partition having a throttle point to connect the first
and second sub-chambers to each other; and

a common cover hermetically attached to the open end
of'the inner wall, the open end of the outer wall and the
open end of the partition

a stroke actvator acting on the temperature compensator;

and

a second hydraulic chamber fluidically connected to the

first sub-chamber of the first hydraulic chamber of the

temperature compensator, the second hydraulic cham-
ber being in fluidic connection with a displaceably
mounted actuating element.

27. The stroke transmitter as claimed in claim 26, wherein
the stroke actuator is connected to the common cover.

28. The stroke transmitter as claimed in claim 26, wherein
the stroke actuator and the temperature compensator are
mounted between two thrust bearings.

29. The stroke transmitter as claimed in claim 26, wherein
the stroke transmitter is an injector stroke transmitter.
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