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(57)  The invention regards a floor spring (1), com-
prising a housing (2), a first piston (3), a second piston
(4), and a spindle (5) extending through an opening (7)
of the housing (2), wherein the spindle (5) is connected
to the first piston (3) i.e. between the cam surface (6) and
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the main roller (17)such that a longitudinal movement of
the first piston (3) is translated into a rotational movement
of the spindle (5) under the effect of the loaded closer
spring (8), and wherein the first piston (3) and the second
piston (4) are formed integrally as a hybrid piston (9).
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Description

[0001] The present invention regards a floor spring.
Such floor springs are provided in the floor and function
as a door hinge. The door can then be operated by the
floor spring directly at the hinge such that no further door
operator needs to be mounted on the door itself.

[0002] A floor spring commonly known from the prior
art is shown in figure 1. The floor spring 100 has a piston
101 which is guided in a housing 103. Two connecting
lugs 104 are connected to the piston 101 such that a
movement of the connecting lugs 104 is transferred to
piston 101 along the housing 103. Further, the floor spring
100 comprises a closer spring 102, which is sandwiched
between the piston 101 and the housing 103 around the
connecting lugs 104. Therefore, the piston 101 is always
subjected to the spring force that changes with the posi-
tion of the piston 101 thatis in turn followed the movement
of the connecting lugs 104.

[0003] Finally, the floor spring 100 has a spindle 107
which is provided within the housing 103 in perpendicular
to the closer spring 102 and the piston 101. The spindle
107 has a spindle head 108 protruding outside the hous-
ing 103 and functioning as a connecting interface be-
tween the floor spring and the door wing. This allows
coupling of a door rotation with the spindle 107 via the
spindle head 108. In order to couple the rotation of the
spindle 107 to a movement of the piston 101, the spindle
107 comprises a cam surface 106. On the other side, the
two connecting lugs 104 are connected via two rollers
105 rolling on the cam surface 106 of the spindle 107. At
null position, both rollers will be in contact with the cam
surface 106. Only one roller will be in contact with the
cam surface 106 when the spindle 107 is rotating away
from the null position. The 3™ roller 105 (close to the
spring 102) acts as a safety counter roller.

[0004] In case a door wing connected to the spindle
107 is rotated in the manner to open the door wing, the
cam surface 106 and one of the rollers105 (far from the
spring 102) convert the rotation of the spindle 107 into a
linear movement of the connecting lugs 104 and in turn
pulls the piston 101 towards the spindle 107. This results
in a compression of the closer spring 102 by the move-
ment of the piston 101. Therefore, the floor spring 100 is
loaded with energy to move the door wing back to the
original position i.e. closing of the door wing.

[0005] However, the above described prior art floor
spring 100 requires a lot of components for manufactur-
ing. This results in high costs due to material usage of
individual components a long assembly time due to com-
plexity of assembly.

[0006] Therefore, the objective of the invention is to
provide a floor spring which is easy to assemble, cheap
to manufacture and save in operations.

[0007] The result of this objective is achieved by the
features of independent claim 1. Therefore, the object is
solved by a floor spring comprising a housing, a first pis-
ton, a second piston, and a spindle. The spindle extends
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through an opening of the housing. Further, the spindle
is connected to the first piston and the second piston
such that a transformation of a longitudinal movement of
the first piston and/or second piston into a rotational
movement of the spindle is allowed. The first piston and
the second piston are formed integrally as a hybrid piston,
such that both, the first piston and the second piston, are
parts of the hybrid piston. By providing such afloor spring,
the number of parts required for assembling is reduced.
This results in a simplified assembly procedure thus such
the inventive floor spring can be manufactured cheaper
than the prior art floor springs. Also, the overall dimen-
sions of the inventive floor spring can be reduced due to
the compactness of the cam driven system with hybrid
piston.

[0008] The dependent claims contain advantageous
embodiments of the present invention.

[0009] Preferably, thefirstpiston and the second piston
are assembled within the housing along the same axis.
In particular, the first piston and the second piston are
provided along a longitudinal axis of the housing. In par-
ticular, the longitudinal axis intersects with an axis of the
spindle.

[0010] In particular, the spindle comprises a cam sur-
face to establish a cam drive. The spindle is connected
to the hybrid piston via said cam drive. Hence, a trans-
formation of the rotation of the spindle into a longitudinal
movement of the hybrid piston is provided.

[0011] Inorderto achieve areliable transformation be-
tween rotation of the spindle and longitudinal movement
of the hybrid piston, the first piston has to be pressed
against the cam surface of the spindle at all time. This
assurance is provided by a closer spring sandwiched be-
tween an inner wall of the housing and the first piston.
This design also allows the compression of the closer
spring as soon as the spindle is rotated (in the direction
of the opening of the door wing) that translates into the
linear movement of the first piston. On the other side, this
act of compressing of the closer spring presses the first
piston via a main roller against the cam surface of the
spindle, such that the spindle can be rotated (in the di-
rection of the closing of the door wing) under the force
of the loaded closer spring. In particular, the closer spring
is first loaded by manual opening of a door that is con-
nected to the spindle and after which, the closer spring
forces the closing of the door by pressing the first piston
onto the cam surface of the spindle via the main roller
that translates into a turning moment on the spindle.
[0012] The first piston particularly comprises a main
roller that rolls on the cam surface of the spindle. In the
same way, the second piston comprises the second roller
(smaller) that always maintains a very small clearance
with the cam surface of the spindle. This second roller
on the second piston is known as counter roller. Alterna-
tively, instead of a second roller, the second piston may
comprise a rolling bolt. The rolling bolt requires less in-
stallation space compared with the second counterroller.
[0013] The second piston preferably separates a first
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fluid chamber from a second fluid chamber within the
housing. The housing comprises a fluid passage con-
necting the first fluid chamber and the second fluid cham-
ber. In this way, a damping system is installed. When
moving the second piston due to rotation of the spindle
caused by the closer spring pressing the first piston
against the cam surface, the second piston damps the
rotation by the spindle. The damping is achieved by the
fluid passage, which allows a regulated flow of fluid from
the firstfluid chamber to the second fluid chamber. There-
fore, the speed of the movement of the second piston is
strongly determined by the fluid flowing from the first fluid
chamber to the second fluid chamber. Preferably, the
fluid passage comprises a valve for setting said flow. In
case the above mentioned damping system is provided,
any rotation of the spindle is damped. This would result
in an activation of the damping during the opening of the
door which would cause an uncomfortable handling of
the door. To avoid such drawbacks, the second piston
preferably comprises a check valve allowing flow of the
fluid from the second fluid chamber to the first fluid cham-
ber. Therefore, the door can be opened without damping
force, such that the damping system is only active when
closing the door.

[0014] Additionally, there might be the case that the
doorisforcibly closed by a user while the damping system
exerting a damping force. This might cause a huge pres-
sure within the first fluid chamber and the fluid passage.
In orderto preventdamage of the floor spring, the second
piston preferably comprises a pressure relief system. In
particular, the pressure relief system is a spring valve.
The pressure relief system allows flow of the fluid from
the first fluid chamber to the second fluid chamber when
a predetermined pressure within the first fluid chamber
is exceeded.

[0015] In a preferred embodiment, the hybrid piston
comprises at least one sealing on the outer surface. The
sealing seals the hybrid piston against an inner wall of
the housing. In particular, such a sealing is provided in
case the housing is made of a less rigid material as plas-
tic. The sealing preferably allows an enhanced separa-
tion of the first fluid chamber and second fluid chamber.
[0016] Inparticular, the second piston comprises aseal
ring and/or the first piston comprises a wear ring. The
seal ring of the second piston preferably is a combination
of a rubber o-ring and polyurethane seal. Therefore, a
tight sealing is established.

[0017] In a preferred embodiment, a diameter of the
spindle and a length of the housing are set at an approx-
imate ratio of 1:8. Additionally or alternatively, the diam-
eter of the spindle and a width of the housing are set at
an approximate ratio of 1:3. Yet additionally or alterna-
tively, the diameter of the spindle and a height of the
housing are set atan approximate ratio of 1:2. This allows
acompactdesign of the floor spring. Despite the compact
design, the floor spring can supply the same amount of
torque provided on the spindle as in the prior art, e.g. for
rotating a door. This means that the same door weights
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as in the prior art can be moved with the inventive floor
spring according to the preferred embodiment, while the
dimensions of the floor spring are reduced.

[0018] Particular embodiments of the invention are
now described based on the attached drawings. In the
drawings,

Fig. 1 is a schematic overview of the floor spring ac-
cording to the prior art,

Fig.2 is a schematic overview of the floor spring ac-
cording to a first embodiment of the present in-
vention,

Fig. 3 is a schematic view of a part of the floor spring
according to the firstembodiment of the present
invention,

Fig.4 is a schematic view of a part of the floor spring
according to a second embodiment of the
present invention, and

Fig. 5 is a schematic view of a part of the floor spring
according to a third embodiment of the present
invention.

[0019] Figure 2 is a schematic overview of the floor
spring 1 according to a first embodiment of the invention.
The floor spring 1 comprises a housing 2, which is formed
to have an at least partly cylindrical inner surface. There-
fore, an inner wall 11 of the housing 2 is at least partly
formed cylindrically. In the housing 2, a first piston 3 and
asecond piston 4 are guided. In particular, the first piston
3 is a closing piston while the second piston 4 is a damp-
ing piston. The first piston 3 and the second piston 4 are
formed integrally to build a hybrid piston 9. In other words,
the first piston 3 and the second piston 4 are single areas
of the hybrid piston 9. The hybrid piston 9 as well as the
first piston 3 and the second piston 4 are provided along
the longitudinal axis 10 of the housing 2.

[0020] Between the inner wall 11 of the housing 2 and
the hybrid piston 9, in particular the first piston 3, a closer
spring 8 is sandwiched. The closer spring 8 preferably is
a coil spring. In the same way as the hybrid piston 9, the
closer spring 8 is orientated along the longitudinal axis
10 of the housing 2.

[0021] The closer spring 8 can be compressed by the
movement of the hybrid piston 9. In particular, the hybrid
piston 9 moves to compress the closer spring 8 when a
door connected to the floor spring 1 is opened. Thereaf-
ter, the energy stored in the closer spring 8 can be used
to move the hybrid piston such that the door can be
moved back to a closed state.

[0022] The hybrid piston 9 mounted within the housing
2 via an opening of the housing which is closed by an
end cap 12. The opening also allows mounting of the
closer spring 8 within the housing 2. In particular, the end
cap 12 has a thread which is screwed into the housing 2.
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[0023] In order to connect a door to the floor spring 1,
the floorspring 1 comprises a spindle 5 extending through
the housing 2. The spindle 5 has a spindle head 20 on
an area outside the housing 2 such that a door can be
connected to that spindle head 20. Since the floor spring
1 is to be provided in a floor of a room, the cam 20 is
supposed to function as a lower hinge of the door. In this
way, the door can be directly operated without any door
operators visible on the door.

[0024] The spindle 5 further has a cam surface 6 which
is employed to set up a cam drive between the spindle
5 and the hybrid piston. In particular, the cam surface 6
is placed between the first piston 3 and the second piston
4. Tight contact of the cam surface 6 and the first piston
3 viatheroller 17 is assured under the force of the closer
spring 8. Therefore, the hybrid piston 9 can be moved by
rotating the spindle 5 and thus the cam surface 6. Ac-
cordingly, the cam surface 6 and thus the spindle 5 can
be rotated by moving the hybrid piston 9 due to the energy
stored by the closer spring 8.

[0025] In case the door is opened, the movement of
the door is transferred to the spindle 5 via the spindle
head 20. Therefore, the spindle 5 and thus the cam sur-
face 6 are rotated. The rotation of the cam surface 6
causes the hybrid piston 9 to be moved such that the
closer spring 8 is compressed. In this way, energy is
stored within the closer spring 8 such that the closer
spring 8 is enabled to move the hybrid piston 9. Due to
the movement of the hybrid piston 9, the cam surface 6
and thus the spindle 5 are rotated. This rotation is trans-
ferred to the door via the spindle head 20 such that the
door is moved back to the closed state.

[0026] The second piston 4 functions to damp the
movement of the spindle 5. Therefore, the second piston
4 separates a first fluid chamber 14 from a second fluid
chamber 15. In particular, the first fluid chamber 14 is
provided between the hybrid piston 9 and the end cap
12. A not shown fluid passage within the housing 2 con-
nects the first fluid chamber 14 and the second fluid
chamber 15. In particular, the fluid passage has a regu-
latory valve to set the flow through the fluid passage. The
second piston 4 further has a one-way valve 22 (cf. figure
3) allowing a fluid provided within the second fluid cham-
ber 15 to flow into the first fluid chamber 14.

[0027] In case the door is opened, the second piston
4 moves such that the first fluid chamber 14 is enlarged
and the second fluid chamber 15 is reduced. This means
that fluid flows from the second fluid chamber 15 to the
first fluid chamber 14 via the fluid passage of the housing
2 and/or the one-way valve 22 of the second piston 4. In
particular, no damping force is generated.

[0028] In case the door is closed by the closer spring
8, the hybrid piston 9 and thus the second piston 4 are
moved by the cam surface 6 such that the first fluid cham-
ber 14 is reduced and the second fluid chamber 15 is
enlarged. This means that fluid flows from the first fluid
chamber 14 to the second fluid chamber 15 via the fluid
passage of the housing 2. Since the maximum flow of
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the fluid can be changed by the valve provided within the
fluid passage, a user settable damping force is generat-
ed. The damping force prevents the door from being
slammed against the door frame.

[0029] Further, the first piston 3 has a main roller 17
rolling on the cam surface 6. The second piston has a
second roller 18, the counter roller that under normal op-
eration maintains a small clearance between the counter
roller 18 and the cam surface 6. Details of the connection
between first piston 3, second piston 4 and cam surface
6 are shown in figure 3. Due to the main roller 17, the
friction generated of the cam surface 6 sliding on the first
piston 3 is reduced. Therefore, the floor spring 1 allows
opening the door without increased force.

[0030] Figure4 is aschematic view of a part of the floor
spring 1 according to a second embodiment of the inven-
tion. In the second embodiment, the only difference to
the first embodiment is that the second piston 4 does not
comprise a second roller 18 but a rolling bolt 19. The
rolling bolt 19 requires less space within the second pis-
ton 4 such that the overall dimensions of the hybrid piston
9 und thus the floor spring 1 can be reduced. Therefore,
the second embodiment allows a compact design with a
reduced number of components of the floor spring 1.
[0031] Finally, figure 5 is a schematic view of a part of
the floor spring 1 according to a third embodiment of the
invention. Figure 5 shows the hybrid piston 9 having pro-
vision for additional sealing system. Such a sealing sys-
tem is preferably installed in case the housing 3 is made
of less rigid material as plastics.

[0032] The first piston 3 comprises a wear ring 13. On
the other side, the second piston 4 comprises a seal ring
21. The seal ring 21 is preferably a combination of a rub-
ber o-ring and polyurethane seal. The seal ring 21 as-
sures that the second piston 4 strictly separates the first
fluid chamber 14 from the second fluid chamber 15 such
that no flow of fluid between the inner wall 11 of the hous-
ing 2 and the hybrid piston 9, in particular the second
piston 4, is possible.

[0033] Additionally, in the third embodiment, the floor
spring 1 can comprise a pressure relief system 16. There
might be the case that the door is closed manually such
that both, the force of the closer spring 8 and the force
of a user trying to close the door act on the hybrid piston
9. Therefore, the pressure within the first fluid chamber
14 and the fluid passage increases. In order to prevent
damage caused due to high fluid pressure, the second
piston 4 comprises the pressure relief system 16. The
pressure relief system 16 preferably is a spring valve
allowing flow of the fluid from the first fluid chamber 14
to the second fluid chamber 15 when a predetermined
fluid pressure within the first fluid chamber 14 is exceed-
ed. Since the second piston 4 does not comprise the
second counter roller 18

[0034] (first embodiment) but rather the rolling bolt 19
(second embodiment), there is enough room left within
the second piston 4 to provide the pressure relief system
16. Therefore, the pressure relief system 16 might also
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be provided with the floor spring 1 according to the sec-
ond embodiment.

[0035] Regardingallembodiments, it can be seen, that
the overall number of parts is very small compared with
the prior art floor spring 100 shown in figure 1. Therefore,
the manufacturing costs and assembly time can be re-
duced. Additionally, the overall dimensions of the floor
spring 1 are reduced compared with the prior art floor
spring 100. In particular, the dimension of the cam sur-
face 6 provided on the spindle 5 is reduced. In particular,
a diameter of the spindle 5 and a length of the housing
2 are set at an approximate ratio of 1:8. Further, the di-
ameter of the spindle 5 and a width of the housing 2 are
set at an approximate ratio of 1:3. Finally, the diameter
of the spindle 5 and a height of the housing 2 are set at
an approximate ratio of 1:2. Therefore, the floor spring 1
has a very compact design such thatless mounting space
for the floor spring 1 is required. Nevertheless, the same
door weights as in the prior art can be handled by the
floor spring 1.

Reference numerals

[0036]

1 floor spring

2 housing

3 first piston

4 second piston

5 spindle

6 cam surface

7 opening of the housing
8 closer spring

9 hybrid piston

10 longitudinal axis of the housing
11 inner wall of housing

12  end cap

13  wearring

14 first fluid chamber

15  second fluid chamber
16  pressure relief system
17 main roller

18  counter roller

19  rolling bolt

20  spindle head

21  sealring

100 floor spring (prior art)
101  piston (prior art)

102  closer spring (prior art)
103  housing (prior art)

104  connecting lug (prior art)
105  roller (prior art)

106  cam surface (prior art)
107  spindle (prior art)
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108

spindle head (prior art)

Claims

1.

Floor spring (1), comprising

- a housing (2),

- afirst piston (3),

- a second piston (4), and

- a spindle (5) extending through an opening (7)
of the housing (2),

- wherein the spindle (5) is connected to the first
piston (3) such that a longitudinal movement of
the first piston (3) is translated into a rotational
movement of the spindle (5) via the main roller
(17), and

- wherein the first piston (3) and the second pis-
ton (4) are formed integrally as a hybrid piston

9).

Floor spring (1) according to claim 1, characterized
in that the first piston (3) and the second piston (4)
are provided within the housing (2) along the same
axis (10).

Floor spring (1) according to any one of previous
claims, characterized in that the spindle (5) com-
prises a cam surface (6), wherein the spindle (5) is
connected to the first piston (3) via the main roller
(17) and the cam surface (6) to establish the cam
driven mechanism.

Floor spring (1) according claim 3, characterized
by a closer spring (8) provided between an inner wall
(11) of the housing (2) and the first piston (3), such
that the first piston (3) is pressed against the cam
surface (6) of the spindle (5) via the main roller (17).

Floor spring (1) according to claim 3 or 4, charac-
terized in that the first piston (3) comprises a main
roller (17) rolling on the cam surface (6) of the spindle
(5) and/or the second piston (4) comprises a counter
roller (18) or a rolling bolt (19) that maintains a small
clearance with the cam surface (6) of the spindle (5)
under normal operating condition.

Floor spring (1) according to any one of previous
claims, characterized in that the second piston (4)
separates a first fluid chamber (14) from a second
fluid chamber (15) within the housing (2), wherein
the housing (2) comprises a fluid passage connect-
ing the first fluid chamber (14) and the second fluid
chamber (15).

Floor spring according to claim 6, characterized in
that the second piston (4) comprises a pressure re-
lief system (16), in particular a spring valve, allowing
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flow of a fluid from the first fluid chamber (14) to the
second fluid chamber (15) when a predetermined
pressure within the first fluid chamber (14) is exceed-
ed.

Floor spring (1) according to any one of previous
claims, characterized in that the hybrid piston (9)
comprises one seal ring (21) on the outer surface to
seal the hybrid piston (9) against an inner wall (11)
of the housing (2).

Floor spring (1) according to claim 8, characterized
in that the second piston (4) comprises a seal ring
(21), in particular a combination of a rubber o-ring
and polyurethane seal, and/or the first piston (3)
comprises a wear ring (13).

Floor spring (1) according to any one of previous
claims, characterized in that

- a diameter of the spindle (5) and a length of
the housing (2) are set at an approximate ratio
of 1:8 and/or

- a diameter of the spindle (5) and a width of the
housing (2) are set at an approximate ratio of
1:3 and/or

- a diameter of the spindle (5) and a height of
the housing (2) are set at an approximate ratio
of 1:2.
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