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equipment where it is used and also prevents the loss of
resistance due to stress from the tension elements of the
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Description
Field of Invention

[0001] The present invention relates to a resistance
mechanism for ski routine simulation equipment, and
more particularly relates to a resistance mechanism with
improved stability for ski simulation equipment, which us-
es springs to improve the resistance control of the same,
avoiding the loss of tension associated with the wear of
elastic elements based on polymeric materials, caused
by mechanical stress and temperature changes. Like-
wise, the present invention provides a resistance mech-
anism with improved stability, in which the forces applied
to the equipment are transmitted more efficiently to the
supporting ground, thus limiting the vibration caused dur-
ing the use of the equipment, thus improving safety, and
increasing the useful life of the support frame of said
equipment.

BACKGROUND OF THE INVENTION

[0002] Skiroutine simulation equipments are exercise
devices that are made up of a rigid support frame, which
in most of its versions have a pair of convex rails on which
a platform that tilts to the sides is arranged, to simulate
the action of skiing in a controlled environment. These
equipments provide the advantages of downhill skiing
without the dangers associated with it and allow such
exercise to be carried out even out of season orin regions
where snowfall is not observed.

[0003] Although it is true that these equipments have
proven to be effective in simulating ski routines, allowing
to perform most of the movements associated with prac-
ticing this sport, they tend to be equipment with complex
resistance mechanisms, which must be adapted to allow
the platform to move along the entire length of the rail
without losing resistance, and must also be designed to
provide a smooth and without jolting ride to guarantee
the safety and comfort of the user.

[0004] In order to achieve a smooth and without jolting
ride in ski simulation equipment, several types of resist-
ance mechanisms have been proposed to be used in this
exercise equipment, which use elastic elements to sim-
ulate the effort required to make the changes of direction
during the practice of descent in a ski. For example, the
resistance mechanism used in the development shown
in Patent Application KR20130078839A, is made up of
a sliding platform that has a pair of elastic strips at its
ends that are anchored to the sides of its support frame,
in such a way that when stretched alternately apply re-
sistance to the platform. However, this mechanism is un-
stable and tends to jolt during exercise routines, since
only one end of the platform is under tension. In addition
to the above, because the strips tend to be overstretched,
they have a short useful life as they are subjected to a
lot of wear. Furthermore, the resistance mechanism
shown in the above-cited application does not allow for
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the selection of different stress levels and because the
rails are free structures, the equipment tends to be un-
stable.

[0005] The Patent Application PCT/IB2018/057739
shows a resistance mechanism made up of an elastic
cable that is anchored to the ends of the support base of
the equipment, which runs under two rollers that change
their direction so that said cable is received in a bearing
located below the equipment platform. This mechanism,
while providing a smooth ride, is subject to several stress
points, where the friction caused by stretching can break
the elastic cable. In addition to the above, due to the
presence of therollers, itis not possible to place securing
elements that allow the platform to be blocked to facilitate
the ascent of a user to the equipment. On the other hand,
itis not possible to regulate the intensity of the skiroutines
since the cable should be changed for a different one to
vary the resistance of the equipment and the support
frame is not very stable, so the equipment during its op-
eration tends to vibrate too much.

[0006] Utility Model MX 4382 B shows a resistance
mechanism in which a plurality of elastic bands is used
that are anchored to grip points located on a lower cross-
bar of the support frame and to anchor points arranged
in the lower part of the sliding platform. Said arrangement
avoids the presence of friction zones, so that a smooth
ride is obtained without jolting. However, due to their con-
figuration, the elastic bands used tend to suffer a lot of
stress, which is why they crack quickly and suffer from
dryness due to the great increase in temperature they
suffer during ski simulation routines, thus losing rapidly
its elasticity, which significantly decreases its resistance.
In addition, the type of rails used tend to vibrate too much
due to the movement of the platform, which makes ski
routines uncomfortable and can only be used by users
with a maximum weight of 120 kg.

[0007] None of the aforementioned equipment allows
ski simulation routines to be carried out without jolting
since their elastic elements tend to lose strength quickly.
In addition, the available mechanisms tend to cause con-
siderable vibrations in the ski simulation equipment, so
the routines performed mostly provide a feeling of insta-
bility. Furthermore, due to their construction, the frames
of the resistance mechanisms only allow access for peo-
ple of normal or low weight.

[0008] In view of the above problems, there is a need
to provide a resistance mechanism with improved stabil-
ity for ski simulation equipment, which avoids the loss of
resistance of its force generation elements and that at
the same time allows smooth and without jolting ski sim-
ulation routines. In addition to the above, there is a need
to provide a resistance mechanism with improved stabil-
ity that reduces the vibration of the ski simulation equip-
ment during exercise routines, and that also allows the
use of the equipment per user with a greater weight.
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SUMMARY OF THE INVENTION

[0009] In order to overcome the limitations of existing
ski simulation equipment, the present invention aims to
provide a resistance mechanism with improved stability
for ski simulation equipment, which avoids the loss of
resistance during ski simulation routines, so that the re-
sistance of the equipment can be more precisely control-
led.

[0010] Another objective of the present invention is to
provide a resistance mechanism with improved stability
for ski simulation equipment, which has adaptations to
transfer the force applied on the equipment frame directly
to the ground, in order to decrease the vibrations caused
during ski simulation routines.

[0011] A further objective of the present invention is to
provide a resistance mechanism with enhanced stability
for ski simulation equipment, which is adapted to prevent
deformation of the ski simulation equipment rails due to
the constant travel of the equipment carriage, and that
also allows increasing the weight limit supported by the
equipment, so that it is safe for heavier users.

[0012] Yet another objective of the present invention
is to provide a resistance mechanism with improved sta-
bility for ski simulation equipment, adapted to withstand
intense exercise routines without suffering damage due
to overheating of its components and without the risk of
breaking its resistance-generating elements.

[0013] The foregoing, as well as other, objects and ad-
vantages of the present invention, will become apparent
from the following detailed description thereof.

DESCRIPTION OF THE FIGURES OF THE INVENTION
[0014]

Figure 1 shows a front perspective view of a ski sim-
ulation exerciser kit (A) in which the resistance mech-
anism with enhanced stability of the present inven-
tion is placed.

Figure 2 shows a front view of ski simulation equip-
ment (A) in which the resistance mechanism with
enhanced stability of the present invention is placed.
Figure 3 shows a bottom perspective view of the slid-
ing platform (Il) of the resistance mechanism with
improved stability for ski simulation equipment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The present invention provides a resistance
mechanism with improved stability for ski simulation
equipment, which uses a plurality of springs that have
wear protection elements at their ends, which reduce the
stresses caused by anchoring on the base elements of
the equipment and the exercise platform so that the ter-
minations of said springs do not undergo alterations or
lose their tenacity, which significantly increases the use-
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ful life of said elements. In addition, the resistance mech-
anism with improved stability for skisimulation equipment
of the presentinvention is designed to transmit the forces
applied on the rails of the ski simulation equipment di-
rectly tothe ground of support, so that vibrationis reduced
of the rails and the use of the equipment by users of
greater weight is allowed.

[0016] To achieve the above, the resistance mecha-
nism with improved stability for ski simulation equipment
of the presentinvention is made up of a reinforcing frame
(I) and a sliding platform (ll), adapted to be used in ski
simulation equipment (A) that have a base made up of
twotransversal ends (a and a’) joined together by a bridge
(b). Said reinforcing frame (1) and sliding platform (I1) will
be described in more detail below.

Reinforcing frame (I)

[0017] The reinforcing frame (1) is made up of two con-
vex tubulars (1) that have anchoring bases (1a) at their
ends and lower reinforcing arches (2) arranged on their
concave surface, said lower reinforcing arches (2) being
joined at its distal end, by a crosspiece (3) that has on
its lower surface, a pair of cylinders made of elastomeric
material (4); an anchoring block (5) with a receiving tu-
bular (6), which has at its ends, threaded locks (7) that
allow said receiving tubular (6) to be extracted from the
anchoring block (5) and; a folding lock (8), attached in a
swinging way by screws to the anchoring block (5), which
has a pedal (9) at its lower end and an elongated arm
(10) with a terminal hook (11) at its other end. Said rein-
forcing frame (1) is adapted to be attached by screws to
the transversal ends (a and a’) of the base of the ski
simulation equipment (A) using the anchoring bases (1a),
in this way any force applied on the convex tubulars (1),
it is transmitted along them and sent to the supporting
ground through the lower reinforcement arches (2) and
the anchorage bases (1a), in such a way that each one
of said convex tubulars (1) has 3 force discharge points,
which significantly increases the stability of the ski sim-
ulation equipment, reducing the vibrations caused by the
exercise routines and also increases the structural force,
so the equipment can support users weighing up to 150
kg without suffering deformations, consequently increas-
ing the safety of the ski simulation equipment.

sliding platform (I1)

[0018] The sliding platform (Il) is made up of two sup-
port structures (12) each one with two perpendicular
square profiles (13a and 13b) that receive bearings (14)
between them and an absorption block (14a) arranged
in its distal end to prevent the sliding platform (1) from
crashing against the transversal ends (a and a’) of the
base of the ski simulation equipment (A); a connection
stringer (15) designed to join the support structures (12)
together by means of screws, which has a perpendicular
tubular in its middle part (16) with threaded locks (17) at
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its ends; a plurality of springs (18) that each provide 20
kg of resistance, with terminal rings with O-rings (19),
adapted to be received in the perpendicular tubular (16),
being secured to it by the threaded locks (17), in such a
way that when the sliding platform (ll) is placed on the
reinforcement frame (1), the free ends of the springs (18)
can be anchored to the receiving tubular (6) in a sepa-
rable way, securing them by means of the threaded locks
(7); an anchoring bar (19) arranged in one of the absorp-
tion blocks (14), adapted to interact with the terminal hook
(11) of the elongated arm (10), so that when pressing the
pedal (9) of the folding lock (8), said terminal hook (11)
is connected to the anchoring bar (19), blocking the slid-
ing platform (Il) on the reinforcing frame (I), to allow a
user to climb onto the ski simulation equipment and ; a
pair of anchor points arranged in the support structures
(12), designed to store the springs (18) when they are
not used.

[0019] Likewise, the sliding platform (II) can also com-
prise a pair of casings (20) and (21), adapted to cover
the adjacent ends of the perpendicular square profiles
(13a and 13b) of the support structures (12) in order to
serve as anchor points for tilting pedals.

[0020] In order to demonstrate the advantages of the
resistance mechanism with improved stability for ski sim-
ulation equipment ofthe presentinvention,acomparative
study was carried outin which a ski simulation equipment
with a resistance mechanism of elastic bands with con-
ventional support frame and resistance mechanism with
enhanced stability of the present invention. In said study,
both equipment underwent a stress test in which their
platform was oscillated for 50,000 cycles by placinga 70
kg weight on it, monitoring the entire test with seismo-
graphs attached to the equipment bridge. Once the stress
test was completed, the elastic bands and springs (18)
were subjected to a traction test in which the traction
force of said elements was assessed after being subject-
ed to the stress test, comparing the results with the ob-
tained with bands and springs (18) that were not subject-
ed to the stress test. Likewise, a visual inspection was
carried out to assess the presence of cracks and defor-
mations in the bands and springs (18) after being sub-
jected to the wear test.

[0021] After the comparative study was carried out, it
was observed that the bands used in the wear test lost
450 of their traction force with respect to the bands used
as a reference pattern and presented cracks along their
surface. In contrast, the springs (18) subjected to the
same treatment did not present a decrease intheir tensile
strength, and no cracks or alterations were observed on
their surface after their visual inspection. It should be
noted that the vibration level in both equipments during
the test was significantly different, presenting a reduction
of approximately 70% of the vibration in the equipment
that used the resistance mechanism with improved sta-
bility of the presentinvention, with respectto the readings
obtained by the equipment with bands.

[0022] On the other hand, both equipments underwent
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a load resistance test with dead weight, in which bags
with weights were placed on the equipment platforms,
increasing the load of the same of 5 by 5 kg. After each
weight increment, a visual inspection of the equipment
rails was performed and deviations in their curvature
were measured. The equipment with bands and conven-
tional frame, presented a deviation in the curvature of its
rails from a weight of 125 kg, while the equipment with
the resistance mechanism of the present invention pre-
sented a deviation in the curvature of its rails until reach-
ing the 155 kg.

[0023] The aforementioned results show that the use
of the resistance mechanism with improved stability for
ski simulation equipment of the present invention signif-
icantly reduces the vibration of the equipment compared
to the conventional mechanism of elastic bands, observ-
ing a decrease of up to 70% in vibrations and, further-
more, it prevents the loss of tension in the equipment,
since even after 50,000 repetition cycles, the springs (18)
of the resistance mechanism of the present invention
maintain their traction force.

[0024] The present invention has been described in
accordance with a preferred embodiment; however, it will
be apparent to a technician with average knowledge in
the matter, that modifications may be made to the inven-
tion, without departing from its spirit and scope.

Claims

1. A resistance mechanism with improved stability for
ski simulation equipment (A), which has a base with
two transversal ends (a and a’) joined together by a
bridge (b), characterized in that it comprises:

« areinforcement frame (1) made up of two con-
vex tubulars (1) that have anchoring bases (1a)
at their ends to be attached by screws to the
transverse ends (a and a’) of the ski simulation
equipment (A) and, lower reinforcing arches (2)
arranged on the concave surface of said convex
tubulars (1), said lower reinforcing arches (2)
being joined at their distal end, by a crosspiece
(3) having on its lower surface a pair of cylinders
of elastomer material (4), so that the lower rein-
forcing arches (2) transmit the force applied to
the convex tubulars (1) towards the ground; an
anchoring block (5) with a receiving tubular (6),
which has at its ends, threaded locks (7) that
allow said receiving tubular (6) to be extracted
from the anchoring block (5) and; a folding lock
(8), attached in a swinging way by screws to the
anchoring block (5), which has a pedal (9) at its
lower end and an elongated arm (10) with a ter-
minal hook (11) at its other end, and;

* a sliding platform (Il), which has two support
structures (12), each one with two perpendicular
square profiles (13a and 13b) that receive bear-
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ings (14) between them and an absorption block
(14a) arranged in its distal end to prevent the
sliding platform (1) from crashing against the
transversal ends (a and a’) of the base of the ski
simulation equipment (A); a connection stringer 5
(15) thatjoins the support structures (12) togeth-

er by means of screws, which has a perpendic-

ular tubular in its middle part (16) with threaded
locks (17) at its ends; a plurality of springs (18)
with terminal rings with O-rings (19), adaptedto 70
be received in the perpendicular tubular (16),
being secured to it by the threaded locks (17),

in such a way that when the sliding platform (1)

is placed on the reinforcement frame (1), the free
ends of the springs (18) can be anchored tothe 75
receiving tubular (6) in a separable way and; an
anchoring bar (19) arranged in one of the ab-
sorption blocks (14), adapted to interact with the
terminal hook (11) of the elongated arm (10), so

that when pressing the pedal (9) of the folding 20
lock (8), said terminal hook (11) is connected to

the anchoring bar (19), blocking the sliding plat-
form (I1) on the reinforcing frame (1),

The resistance mechanism with improved stability 25
according to claim 1, characterized in that the slid-
ing platform (Il) further comprises a pair of anchor
points arranged on the support structures (12), de-
signed to store the springs (18) when not in use.

30
The resistance mechanism with improved stability
according to claim 1, characterized in that the slid-
ing platform (Il) further comprises a pair of casings
(20) and (21), adapted to cover the adjacent ends of
the perpendicular square profiles (13a and 13b) of 35
the support structures (12), to serve as anchorage
points for tilting pedals.

The exerciser equipment for simulating ski routines
according to claim 1, characterized in that each of 40
the springs of the plurality of springs (18) provides a
resistance of 20 kg.

45

50

55



EP 4 265 304 A1

Figure 1



EP 4 265 304 A1

o 0
L P

12

1a

18

o
~d
b

1a

Figure 2



EP 4 265 304 A1

ol
2

Figure 3



10

15

20

25

30

35

40

45

50

55

EP 4 265 304 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/MX2021/050089

A. CLASSIFICATION OF SUBJECT MATTER

A63B69/18 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A63B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPODOC, INVENES, WPI

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y MX 2018000393 U (SHOP LATINO NETWORK, S. DER.L. DE C.V.) 1-4
13/11/2020,
description; figures 1 - 3.

Y JP H06134060 A (INOUE KAZUO) 17/05/1994, 1-4
description; figures 1 - 35.

A US 2003022762 Al (JACOBS TERRY G ET AL.)21/01/2003, 1-4
description; figures 1 - 15.

A US 2004014569 A1 (LOANE R JOEL) 22/01/2004, 1-4
description; figures 1 - 40.

A CN 104027933 A (DONGGUAN XINLEISHEN SIMULATION 1-4

& CONTROL CO LTD) 10/09/2014,
description; figures 1 - 9.

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not
considered to be of particular relevance.

"E" earlier document but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" document referring to an oral disclosure use, exhibition, or
other means.

"P"  document published prior to the international filing date but
later than the priority date claimed

"

'

ny"

ng"

later document published after the international filing date or
priority date and not in conflict with the application but cited
to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone
document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other documents ,
such combination being obvious to a person skilled in the art
document member of the same patent family

Date of the actual completion of the international search

05/05/2022

Date of mailing of the international search report

(06/05/2022)

Name and mailing address of the ISA/

OFICINA ESPANOLA DE PATENTES Y MARCAS
Paseo de la Castellana, 75 - 28071 Madrid (Espafia)
Facsimile No.: 91 349 53 04

Authorized officer
J. Moreno Rodriguez

Telephone No. 91 3495556

Form PCT/ISA/210 (second sheet) (January 2015)




10

15

20

25

30

35

40

45

50

55

EP 4 265 304 A1

INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/MX2021/050089
Patent document cited Publication Patent family Publication
in the search report date member(s) date
JPHO06134060 A 17.05.1994 NONE
US2003022762 Al 21.01.2003 ES2355321T T3 24.03.2011
DE60237617D D1 21.10.2010
AT480307T T 15.09.2010
US6508746 B1 21.01.2003
US2003119633 A1 26.06.2003
WO003009912 A2 06.02.2003
WO003009912 A3 13.11.2003
EP1418987 A2 19.05.2004
EP1418987 A4 21.05.2008
AU2002316542 A1 17.02.2003
US2004014569 A1 22.01.2004 AT479478T T 15.09.2010
AT435056T T 15.07.2009
W02004105899 A2 09.12.2004
W02004105899 A3 21.07.2005
USS5147257 A 15.09.1992
US6569064 B1 27.05.2003
US7090621 B2 15.08.2006
US2006223681 A1 05.10.2006
US7867139 B2 11.01.2011
US2006211544 A1 21.09.2006
US7803091 B2 28.09.2010
US5020793 A 04.06.1991
US4953853 A 04.09.1990
W08909636 Al 19.10.1989
US4743014 A 10.05.1988
WO00170346 Al 27.09.2001
JPS6437970 A 08.02.1989
EP0409889 Al 30.01.1991
EP0409889 A4 17.04.1991
EP0301889 A2 01.02.1989
EP0301889 A3 03.01.1990
EP1635918 A2 22.03.2006
EP1635918 A4 03.10.2007
DEG68923173T T2 15.02.1996
DE3888893T T2 10.11.1994
CA2526999 Al 09.12.2004
CA2526999 C 26.07.2011
CA2402732 Al 27.09.2001
CA2402732 C 17.10.2006
CA1310348 C 17.11.1992
CA1276658 C 20.11.1990
AU4761301 A 03.10.2001
AU3424889 A 03.11.1989
AU2018888 A 02.02.1989
ATI123959T T 15.07.1995
AT103829T T 15.04.1994
EP1265676 Al 18.12.2002
EP1265676 A4 12.12.2007

Form PCT/ISA/210 (patent family annex) (January 2015)

10




10

15

20

25

30

35

40

45

50

55

EP 4 265 304 A1

INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/MX2021/050089
Patent document cited Publication Patent family Publication
in the search report date member(s) date
CN104027933 A 10.09.2014 CN104027933B B 17.08.2016
MX2018000393U 13.11.2020 NONE

Form PCT/ISA/210 (patent family annex) (January 2015)

1"




EP 4 265 304 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

KR 20130078839 A [0004] « WO 1B2018057739 A [0005]

12



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

