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(54) Treadmill

(57) The invention relates to a treadmill that com-
prises a frame (1), a belt section (2) arranged on the
frame and comprising a belt (3) arranged in an endless
loop around two rolls at a distance from each other, first
means (14) for turning the belt around a front roll and a
back roll (4) at a desired speed, and second means for

adjusting the tilt of the belt section (2) with respect to
the horizontal. The second means comprise a rotary ac-
tuator (5) arranged in the frame (1) and having a support
arm (6) arranged to rest against the frame (1), and lifting
arms (7, 8), the angle of which is arranged to change
with respect to the frame (1) when the rotary actuator
(5) is working.
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Description

[0001] The invention relates to a treadmill that com-
prises a frame, a belt section arranged on the frame and
comprising a belt arranged in an endless loop around
two rolls at a distance from each other, first means for
turning the belt around a front roll and a back roll at a
desired speed, and second means for adjusting the tilt
of the belt section with respect to the horizontal.
[0002] Treadmills are today very popular devices, and
they are used at gyms and at home for keeping fit and
for exercises related to top athletics. Treadmills provide
the advantage that they make it possible to do running
exercises indoors, whereby the user is independent of
weather conditions and large hall space. In addition, the
advantage of treadmills when used for keeping fit is that
they make it possible to combine exercises with some
other activity, such as watching television, which in a
way allows for more time for the fitness exercise, be-
cause it can be combined with watching a specific tele-
vision programme, for example.
[0003] During home usage in particular, it has been
noticed that the space required by a treadmill is relative-
ly large in comparison with the available space, so the
possibility to turn the treadmill upright into what is known
as the transport position, when the device is not used,
is in practice an important feature. In addition to the
above-mentioned feature, the total weight of the device
should also preferably be reasonable so as to make
moving it simple.
[0004] During the years, a variety of treadmills have
been manufactured starting from simple basic devices
to very versatile devices intended for testing purposes.
Examples of known treadmill solutions are devices de-
scribed in US patents 5,855,537; 5,899,834; 5,921,893;
6,273,843; 6,325,745; 6,461,275; and 6,475,12, and in
published US application 2002/0183169.
[0005] In known devices, the angle of tilt, or running
angle, of the belt section is usually adjusted by a motor-
gear-screw combination or, in addition to it, a mechani-
cal solution that alters the linear movement of the screw
to a turning movement. These solutions require space
and limit considerably the placement of the mechanics
in the treadmill. The problem with the prior art is the com-
plexity of the solutions, which in several cases has led
to large and heavy structures. The complex structure
has also increased the manufacturing costs, which has
affected the price of the device. The complexity of the
structure has, at least in some cases, led to high oper-
ating costs, since a complex structure easily results in
an extensive need for maintenance. In addition, it is
known that a complex structure also requires a correct
attitude from a user; in other words, a solution designed
for expert use is not in all cases suitable for an average
enthusiast.
[0006] It is an object of the invention to provide a
treadmill, by means of which the drawbacks of the prior
art can be eliminated. The treadmill of the invention

achieves this.
[0007] A first embodiment of the treadmill of the in-
vention is characterized in that the second means com-
prise a rotary actuator arranged in the frame and having
a support arm arranged to rest against the frame, and
lifting arms, the angle of which is arranged to change
with respect to the frame when the rotary actuator is
working.
[0008] A second embodiment of the treadmill of the
invention is characterized in that the second means
comprise a rotary actuator arranged in a separate sub-
frame and having a support arm arranged to rest against
the subframe, and lifting arms, the angle of which is ar-
ranged to change with respect to the subframe when the
rotary actuator is working.
[0009] A third embodiment of the treadmill of the in-
vention is characterized in that the second means com-
prise a rotary actuator arranged in a subframe and hav-
ing a support arm arranged to rest against the frame,
and lifting arms arranged in the subframe, the angle of
which is arranged to change with respect to the frame
when the rotary actuator is working.
[0010] The invention provides above all the advan-
tage that by means of the invention, it is possible to pro-
vide a simple and functional structure. Due to the simple
structure, the maintenance need of the treadmill is
small, whereby the operating costs of the device are low.
As a result of the simple structure, the weight of the de-
vice does not become unreasonable, and the handling
and moving of the device is easy.
[0011] In the following, the invention will be described
in more detail by means of the preferred embodiments
of the invention described in the attached drawing, in
which

Figure 1 shows a general view of the basic principle
of the treadmill of the invention by means of an em-
bodiment and in a situation, in which the frame is
lowered to its low position;
Figure 2 is a general view of the embodiment of Fig-
ure 1 in a situation, in which the front end of the
frame is lifted to a high position;
Figure 3 shows an additional feature of the treadmill
of the invention in a situation, in which the frame is
lowered to its low position;
Figure 4 shows a detail of Figure 3 on a larger scale;
Figure 5 shows the solution of Figure 3 in a situa-
tion, in which the front end of the frame is lifted to a
high position;
Figure 6 shows a detail of Figure 5 on a larger scale;
Figure 7 shows an embodiment of the treadmill of
the invention in a situation, in which the frame is in
its low position;
Figure 8 shows the embodiment of Figure 7 in a sit-
uation, in which the frame is lifted to a high position;
Figure 9 shows a second embodiment of the tread-
mill of the invention in a situation, in which the frame
is in its low position;
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Figure 10 shows the embodiment of Figure 9 in a
situation, in which the frame is lifted to a high posi-
tion;
Figures 11 to 13 show a third embodiment of the
invention in situations, in which the frame is in dif-
ferent positions;
Figures 14 and 15 show a fourth embodiment of the
treadmill of the invention in situations, in which the
frame is in different positions;
Figures 16 to 18 show a fifth embodiment of the
treadmill of the invention in situations, in which the
frame is in different positions;
Figures 19 to 20 show a sixth embodiment of the
treadmill of the invention in situations, in which the
frame is in different positions;
Figures 21 to 23 show a seventh embodiment of the
treadmill of the invention in situations, in which the
frame is in different positions;
Figures 24 and 25 show a eighth embodiment of the
treadmill of the invention from different directions;
and
Figures 26 to 28 show the ninth embodiment of the
treadmill of the invention in situations, in which the
frame is in different positions.

[0012] Figures 1 and 2 show the basic principle of the
treadmill of the invention. In the example shown in Fig-
ures 1 and 2, reference number 1 marks the frame of
the device and reference number 2 marks the belt sec-
tion arranged on the frame. The belt section 2 comprises
a belt 3 arranged in an endless loop around two rolls, a
front roll and a back roll, located at a distance from each
other. Figures 1 and 2 only show the front roll 4.
[0013] The treadmill further comprises first means for
turning the belt 3 around the front roll and the back roll,
and second means for adjusting the tilt of the belt sec-
tion. In addition to the above-mentioned parts, the tread-
mill also comprises rail structures and adjusting means,
by means of which the user of the device can adjust the
rotation rate of the belt and the tilt angle of the belt sec-
tion as desired.
[0014] The above-mentioned matters are fully known
to a person skilled in the art, so they need not be de-
scribed in greater detail herein. With respect to the mat-
ters in question, reference is made to the US publica-
tions mentioned earlier.
[0015] An essential matter of the invention is that the
tilt angle of the treadmill is adjusted by a rotary actuator,
in which the fast rotary motion of an electric motor is
changed by means of a planetary gear or another cor-
responding compact and powerful gear into a high-
torque turning movement of a lever. The turning move-
ment and turning angle is detectable by a sensor in the
actuator or one attached to it. An advantage of the rotary
actuator is that it provides a small, compact and power-
ful adjustment arrangement for the running angle. The
above-mentioned fact enables a free placement of the
actuator and thereby also implementation alternatives

of various kinds. Any suitable device can be used as the
rotary actuator. An example of suitable devices is a de-
vice known by the name of Linak Rotary Actuator RA40.
[0016] The above-mentioned essential matter of the
invention is shown in Figures 1 and 2, which show that
the second means, which are intended for adjusting the
tilt of the belt section 2, comprise a rotary actuator 5 ar-
ranged in the frame, a support arm 6 of which is, in the
example of Figures 1 and 2, arranged to rest against the
frame 1. The solution also comprises lifting arms 7, 8,
the angle of which is, in the example of Figures 1 and
2, arranged to change with respect to the frame 1 when
the rotary actuator 5 is working. In the solution of Figures
1 and 2, the ends of the lifting arms 7, 8 are arranged to
rest against a subframe 9.
[0017] Figure 1 shows the treadmill in its low position;
in other words, in a position, in which the belt section 2
is lowered to its low position. Figure 2 shows a situation,
in which the tilt of the belt section is increased by rotating
the rotary actuator 5, whereby the movement of the lift-
ing arms 7, 8 lifts the belt section to the position of Figure
2.
[0018] Figures 3 to 6 show an essential additional fea-
ture of the treadmill of the invention. The same reference
numbers as in Figures 1 and 2 are used in the corre-
sponding points in Figures 3 to 6. Figures 3 to 6 do not
show, nor do any other figures showing different embod-
iments of the invention, any parts of the treadmill, such
as rails, or corresponding elements, that are inessential
for the invention. The back roll is marked with reference
number 11. The example of Figures 3 to 6 shows that
the support arm 6 of the rotary actuator 5 is arranged to
flexibly support itself against the frame 1. The flexible
support is implemented by means of a flexible element
10. The flexible element 10 can be a steel spring, a piece
of elastomeric material, a gas spring, or the like. The
flexible element can also be an adjustable element so
that the springing characteristics of the element can be
adjusted as necessary.
[0019] The idea behind the above-mentioned flexible
support is that by means of the flexible element 10, it is
possible to affect the flexibility of the treadmill for users
of different weights. The support arm 6 of the rotary ac-
tuator can also be fixed to the frame, and it is also pos-
sible to use an articulated solution or one that moves
freely into one direction. With the solution that moves
freely into one direction, it is possible to decrease the
danger of compression between the treadmill and the
structures below it.
[0020] According to a preferred additional feature of
the treadmill of the invention, the rotary actuator 5 is fas-
tened to a profile section 12, the ends of which are fitted
with bearings / pivoted to the frame 1. The lifting arms
7, 8 are arranged in the area of the ends of the profile
section 12. The motor and gears of the rotary actuator
5 can then preferably be arranged inside the profile sec-
tion. This type of solution is shown in the examples of
Figures 1 and 2 and 3 to 6.
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[0021] The above-mentioned basic solution can be
modified in many ways. The above-mentioned rotary ac-
tuator 5 can be located for instance in the front section
of the treadmill, as is done in the example of Figures 7
and 8. In the example of Figures 7 and 8, the lifting arms
7, 8 are arranged to rest against the floor. If necessary,
the ends of the lifting arms can be equipped with wheels
or rollers, as shown in the figures. The lifting arms 7, 8
can also be arranged to rest against a separate sub-
frame, as is done in the example of Figures 3 to 6, for
instance.
[0022] The rotary actuator 5 can also be located be-
tween the front roll 4 and the back roll 11, as is done in
the example of Figures 9 and 10. In the example of Fig-
ures 9 and 10, the rotary actuator 5 is arranged in the
back part of the treadmill. In such an embodiment, the
treadmill can be pivoted at its front section to the sub-
frame 9, as is done in the example of Figures 9 and 10,
or propped directly to the floor. In this embodiment, too,
the support arm of the rotary actuator rests against the
frame 1.
[0023] The rotary actuator 5 can also be located be-
tween the rolls in the front part of the device, as shown
in Figures 11 to 13. In the example of Figures 11 to 13,
the rotary actuator 5 is located in the front part of the
device, between the front roll 4 and a base plate 13. The
lifting arms 7, 8 are pivoted to the subframe 9. In this
embodiment, too, the lifting arms can be arranged to be
directly propped to the floor. In this embodiment, the
support arm 6 of the rotary actuator rests against the
frame 1 as in the previous examples. By means of the
rotary actuator 5, the treadmill can be lifted to its trans-
port position, in which the frame is upright, as shown in
Figure 13, when the lifting arms 7, 8 are locked to the
subframe so that they cannot turn as shown in Figures
11 and 12. The lifting arms can be locked in any suitable
locking manner, for instance by using locking pins that
settle in suitable openings.
[0024] Figures 14 and 15 show an embodiment of the
invention, in which the rotary actuator is arranged to the
front part of the treadmill frame and the lifting arms 7, 8
are pivoted to the subframe 9. The support arm of the
rotary actuator is arranged to rest against the frame 1.
In this embodiment, the lifting arms 7, 8 turn backward
when the frame 1 is lowered to its low position. The lifting
arms can naturally also turn forward in said situation, as
shown in the earlier examples.
[0025] Figures 16 to 18 show an embodiment of the
invention, in which the rotary actuator is arranged to the
front part of the frame 1 of the treadmill and the lifting
arms 7, 8 are pivoted to the subframe 9. The support
arm of the rotary actuator is arranged to rest against the
frame 1. In this embodiment, the lifting arms 7, 8 of the
rotary actuator turn backward when the frame 1 is low-
ered to its low position. The embodiment according to
the example of Figures 16 to 18 can be lifted upright by
means of the rotary actuator by locking the lifting arms
7, 8 to the subframe. The upright position is shown in

Figure 18.
[0026] Figures 19 and 20 show an embodiment, in
which the rotary actuator is located in the front part of
the treadmill, between the front roll 4 and base plate 13
of the treadmill, providing a structure known as a run-
through structure. In the example of Figures 19 and 20,
the lifting arms 7, 8 are pivoted to the subframe 9, but
they can also be propped directly to the floor. The sup-
port arm of the rotary actuator is arranged to rest against
the frame 1. The lifting arms 7, 8 can be either forward-
or backward-turning elements, as shown in the previous
examples.
[0027] Figures 21 to 23 shows an embodiment of the
invention, in which the rotary actuator is fastened to the
front part of the treadmill in a separate subframe 9. The
lifting arms 7, 8 are pivoted to the front part of the tread-
mill frame 1. In this embodiment, the support arm of the
rotary actuator is arranged to rest against the subframe
9. In this embodiment, the frame 1 can be lifted by
means of the rotary actuator to the transport position, in
which the frame is in an upright position when the lifting
arms 7, 8 are locked to the frame 1. The lifting arms can
be locked by any suitable locking device, such as the
conventional pin lock. Figure 23 shows a situation, in
which the frame 1 is turned into its transport position.
[0028] Figures 24 and 25 show an embodiment of the
invention, in which the rotary actuator 5 is located in the
subframe 9 and the support arm 6 of the rotary actuator
is arranged to rest against the frame 1. The lifting arms
7, 8 are arranged to the subframe 9 and their angle is
arranged to change with respect to the frame 1 when
the rotary actuator is working. First means 14 intended
to rotate the belt are also fastened to the subframe 9. In
this embodiment, too, the rotary actuator 5 can be ar-
ranged inside the profile section 12, as earlier described
in connection with the previous embodiments. In the em-
bodiment of Figures 24 and 25, the joint between the
subframe 9 and the frame 1 is a joint turning around an
articulated shaft and allows a positional shift between
the subframe 9 and frame 1. The first means 14 and the
rotary actuator 5 are fastened coaxially to the subframe
9 so that the articulated shaft is linear with the common
axis of the first means 14 and the rotary actuator 5. With
such a solution, the tightness of the treadmill belt re-
mains unchanged despite the rotary motion. The above-
mentioned matter is especially clearly seen in Figure 24.
In the embodiment of Figures 24 and 25, the lifting arms
7, 8 are arranged to be propped to the floor. If necessary,
the ends of the lifting arms 7, 8 can be equipped with
wheels or rollers, as shown in Figures 24 and 25.
[0029] The embodiments of the invention described
above are in no way intended to limit the invention, and
the invention can be freely modified within the scope of
the claims. Thus, it is clear that the treadmill of the in-
vention or its details need not be exactly as described
above, but solutions of other kind are also possible with-
in the scope of the basic idea of the invention. For in-
stance, when using a subframe 9, it is completely pos-
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sible to pivot or fit with bearings the ends of the lifting
arms 7, 8 to the subframe 9, at points above the frame
so that the frame 1 and the lifting arms 7, 8 form a sus-
pended structure. This type of embodiment is shown in
Figures 26 to 28. Figure 26 in particular shows how the
frame 1 is suspended from the turning arms 7, 8, etc.
An advantage of this embodiment is that the structure
does not strain the gears when the frame is horizontal,
as shown in Figure 26. Another advantage is that when
turning the frame into a high position, the frame moves
slightly backward. Even with this embodiment, it is pos-
sible to use the earlier mentioned locking of the lifting
arms 7, 8 so that the treadmill can be lifted by means of
the rotary actuator to the transport position shown in Fig-
ure 28. The lifting arms 7, 8 can be locked using locking
pins, for instance, as earlier described. The locking can
be manual or a system operated by means of a suitable
actuator.

Claims

1. A treadmill that comprises a frame (1), a belt section
(2) arranged on the frame and comprising a belt (3)
arranged in an endless loop around two rolls at a
distance from each other, first means (14) for turn-
ing the belt around a front roll and a back roll (4, 11)
at a desired speed, and second means for adjusting
the tilt of the belt section (2) with respect to the hor-
izontal, characterized in that the second means
comprise a rotary actuator (5) arranged in the frame
(1) and having a support arm (6) arranged to rest
against the frame (1), and lifting arms (7, 8), the an-
gle of which is arranged to change with respect to
the frame (1) when the rotary actuator (5) is work-
ing.

2. A treadmill as claimed in claim 1, characterized in
that the support arm (6) of the rotary actuator (5) is
arranged to flexibly support itself against the frame
(1 ).

3. A treadmill as claimed in claim 1 or 2, character-
ized in that the rotary actuator (5) is fastened to a
profile section (12), the ends of which are fitted with
bearings / pivoted to the frame (1), and that the lift-
ing arms (7, 8) are arranged to the area of the ends
of the profile section (12).

4. A treadmill as claimed in claim 3, characterized in
that the motor and gears of the rotary actuator (5)
are arranged inside the profile section (12).

5. A treadmill as claimed in any one of claims 1 to 4,
characterized in that the rotary actuator (5) is ar-
ranged to the front part of the treadmill.

6. A treadmill as claimed in any one of claims 1 to 4,

characterized in that the rotary actuator (5) is ar-
ranged to the back part of the treadmill.

7. A treadmill as claimed in claim 5 or 6, character-
ized in that the rotary actuator (5) is arranged be-
tween the front roll and the back roll (4,11).

8. A treadmill as claimed in any one of claims 1 to 7,
characterized in that the lifting arms (7, 8) are ar-
ranged to rest against the floor.

9. A treadmill as claimed in any one of claims 1 to 7,
characterized in that the lifting arms (7, 8) are ar-
ranged to rest against a separate subframe (9).

10. A treadmill as claimed in claim 9, characterized in
that the ends of the lifting arms (7, 8) are pivoted to
the subframe (9).

11. A treadmill as claimed in claim 10, characterized
in that the ends of the lifting arms (7, 8) are pivoted
to the subframe (9), to points above the frame (1).

12. A treadmill that comprises a frame (1), a belt section
(2) arranged on the frame and comprising a belt (3)
arranged in an endless loop around two rolls (4, 11)
at a distance from each other, first means (14) for
turning the belt around a front roll and a back roll (4,
11 ) at a desired speed, and second means for ad-
justing the tilt of the belt section (2) with respect to
the horizontal, characterized in that the second
means comprise a rotary actuator (5) arranged in a
separate subframe (9) and having a support arm (6)
arranged to rest against the subframe (9), and lifting
arms (7, 8), the angle of which is arranged to
change with respect to the subframe (9) when the
rotary actuator (5) is working.

13. A treadmill as claimed in claim 12, characterized
in that the lifting arms (7, 8) are arranged to rest
against the frame (1).

14. A treadmill as claimed in claim 13, characterized
in that the ends of the lifting arms (7, 8) are pivoted
to the frame (1).

15. A treadmill as claimed in any one of claims 12 to 14,
characterized in that the rotary actuator (5) is fas-
tened to a profile section (12), the ends of which are
fitted with bearings / pivoted to the subframe (9),
and that the lifting arms (7, 8) are arranged in the
area of the ends of the profile section (12).

16. A treadmill as claimed in claim 15, characterized
in that the motor and gears of the rotary actuator
(5) are arranged inside the profile section (12).

17. A treadmill that comprises a frame (1), a belt section
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(2) arranged on the frame and comprising a belt (3)
arranged in an endless loop around two rolls (4, 11)
at a distance from each other, first means (14) for
turning the belt around a front roll and a back roll (4,
11) at a desired speed, and second means for ad-
justing the tilt of the belt section (2) with respect to
the horizontal, characterized in that the second
means comprise a rotary actuator (5) arranged in a
subframe (9) and having a support arm (6) arranged
to rest against the frame (1), and lifting arms (7, 8)
arranged to the subframe (9), the angle of which is
arranged to change with respect to the frame (1)
when the rotary actuator (5) is working.

18. A treadmill as claimed in claim 17, characterized
in that the first means (14) intended for rotating the
belt are also fastened to the subframe (9).

19. A treadmill as claimed in claim 18, characterized
in that the joint between the subframe (9) and frame
(1) is a joint turning around an articulated shaft and
allows a positional shift between the subframe (9)
and frame (1), and that the first means (14) and the
rotary actuator (5) are fastened coaxially to the sub-
frame (9) so that the articulated shaft is linear with
the common axis of the first means (14) and the ro-
tary actuator (5).

20. A treadmill as claimed in any one of claims 17 to 19,
characterized in that the lifting arms (7, 8) are ar-
ranged to rest against the floor.
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