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Description
TECHNICAL FIELD OF INVENTION

[0001] The invention relates to an electronic tension
measuring device, a system for determining quality of
physical activity using the tension measuring device, a
sledge comprising the electronic tension measuring de-
vice, an exercise band comprising the electronic tension
measuring device and a method for determining tension
applied by a user to an object.

BACKGROUND OF THE INVENTION

[0002] In physical training it is common to use some
sort of additional load to increase the effort and effect of
the workout. Typically, weights are used where the com-
bination of repetitions and size of the weights are used
by an athlete to attain he desired results. Traditional
weights do not give any feedback to the user regarding
amount of effort, number of repetitions, technique or oth-
er factors related to the workout.

[0003] In some endurance sports like running, cross
country skiing, swimming etc. it is important to increase
the muscular strength for both high intensity activity and
endurance for sustained periods of physical activities. To
increase the effort of an activity the athletes usually ex-
ercise with some additionalload like pulling car tires when
running. A rope is attached to the tire and the athlete
pulls the tire by the rope while running. Such pulling of
tires by a rope does give any information of the quality
of the exercise. Many athletes want to monitor their mus-
cular strength development and being able to adjust the
exercise plan according to progress and fitness level.
This is not possible with existing equipment for pulling
car tires or other weights when running.

[0004] It is common to use elastic bands or ropes to
provide athletes with resistance when jumping, running
etc. Afirstend of an elastic band is fixed to a wall or other
fixed object and the athlete attached the elastic band at
his hip. The athlete then jumps or runs away from the
wall to stretche the elastic band. The stretching of the
elastic band requires effort by the athlete and is used to
increase the effort needed to perform an exercise. Elastic
bands do not provide any feedback of effort, profile of
effort, number of repetitions or other information that the
athlete could be used for improving the quality of the
workout.

[0005] It is common to monitor quality and effort of a
workout by using a heart rate monitor. The heart rate
monitor would give feedback of hear rate, but not give
any feedback of increased physical strength or effort put
into the workout. The heart rate for a given physical ac-
tivity may also vary depending on how fit the athlete is,
not necessary the heart rate of the athlete performing the
workout. Development of muscular strength is not de-
tectable using a heart rate monitor.

[0006] The inventor has identified that know exercise
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monitoring devices have one or more of the following
problems:

e Limited possibility to monitor the quality of the phys-
ical workout,

» Difficulty to give real time information to a user when
performing a workout

* Incapability to monitor static muscular activity in stat-
ic activities like lifting, pulling of objects

¢ Complicated to use and thereby requiring training of
the user

* Limited possibility to track development of muscular
strength

* Disturbing the athlete during the workout due to the
user needing to monitor repetitions, technique etc
manually.

» Difficulty and cumbersome to use with different types
of equipment

* Requiring costly to manufacture requiring integration
with exercise equipment

e Having limited possibility to prevent equipment dam-
age

e Limited abilities to prevent injuries and overtraining

[0007] Theinventor hastherefore invented an exercise
device that solves one or more of the above problems.
It is provided an exercise device that can monitor the
tension force that is applied by a user to an object. The
tension is applied during lifting a weight, pulling a sledge,
stretching an elastic band. The exercise device monitors
the tension and provides immediate feedback to the user
about effort of a workout. This provides the user the ability
to monitor the quality of the workout and to adjust the
effort to improve workout effect. Such a device makes it
simple to compare workouts to track progress. Other ad-
vantages are also reduced likelihood of overtraining, in-
juries adapting training plan to muscular strength. The
device can also be used in health care to track recovery
of muscular strength after injuries, deceases, hospitali-
zation, and etc. during recovery and retraining. The de-
vice is also advantageous in avoiding damages to equip-
ment due to excessive force and for scheduling mainte-
nance based on sum of tension applied to the equipment.

SUMMARY OF THE INVENTION

[0008] The invention differs from the prior art in that a
tension measuring device is used to determine the pull
force exercised by a user. The effect of this difference is
that pull force can be determined without prior knowledge
of the weight of the load, friction towards the ground.
Another effect is that tension force can be measured in
static activities where there is no acceleration of the user
or weight. An objective technical problem would then how
to improve quality and traceability of physical exercise
during static and dynamic muscular activity.

[0009] In afirstaspect of the inventionitis provided an
electronic tension measuring device for determining a
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tension applied by a user during physical exercise where-
in the device comprises: atension monitoring means con-
figured to continuously monitor tension applied by the
user to a first end of the tension monitoring means, a
wireless transmitting means for transmitting data, a
processing means for determining an amount of tension
applied to the tension monitoring means and transmitting
the determined amount of tension using the wireless
transmitting means. Such a device is advantageous in
providing the ability measure static muscular work.
[0010] In a preferred embodiment of the electronic
measuring device, the tension monitoring means is a
strain gauge.

[0011] In an advantageous embodiment of the elec-
tronic tension measuring device, the first end of the ten-
sion measuring means is connectable to the user and a
second end of the tension measuring means is connect-
able to an object.

[0012] In a further embodiment of the electronic ten-
sion measuring device, the tension monitoring means
further comprises means for determining acceleration in
at least one direction.

[0013] Inanotherembodiment of the electronic tension
measuring device comprises wireless receiving means
for receiving data.

[0014] Inyetanother embodiment of the electronic ten-
sion measuring device, it further comprises storage
means for storing a plurality of determined amounts of
tension.

[0015] Inyetanother embodiment of the electronic ten-
sion measuring device it further comprises means for de-
termining patterns of tension forces.

[0016] In a second aspect of the invention it is provide
a system for determining quality of activity wherein the
system comprises an electronic tension measuring de-
vice and a user terminal wherein the user terminal re-
ceives wirelessly a determined amount of tension from
the electronic tension measuring device and notifies a
user of the amount of tension.

[0017] In a third aspect of the invention it is provided
a sledge comprising an electronic tension measuring de-
vice wherein the electronic measuring device is config-
ured monitor the tension applied by a user pulling the
sledge.

[0018] In a fourth aspect of the invention it is provided
an exercise band comprising an electronic tension meas-
uring device wherein the electronic tension measuring
device is coupled to the band or embedded in the band.
[0019] In a fifth aspect of the invention it is provided
for use of the electronic tension measuring device to mon-
itor quality of exercise.

[0020] In a sixth aspect of the invention it is provided
a method for determining tension applied by a user by
using the device wherein the method comprises the steps
of: connecting a first end of the tension monitoring means
to the user, connecting the second end of the tension
monitoring means to the object, monitoring the tension
force applied to the tension measuring means, determin-
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ing by the processing means an amount of tension ap-
plied to the tension measuring means and wirelessly
transmitting the amount of tension force.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Certain preferred embodiments of the invention
will now be described, by way of example only, with ref-
erence to the accompanying drawings, in which:

Fig. 1 shows a tension measuring device being used
when pulling sledge,

Fig. 2 shows a tension measuring device being used
when tensioning an elastic band,

Fig. 3 shows the internal workings of a tension meas-
uring device,

Fig. 4 shows an embodiment of an elastic band with
a tension measuring device embedded into the elas-
tic band,

Fig. 5 shows an embodiment of the system of a ten-
sion measuring device together with a user terminal.

DETAILED DESCRIPTION
[0022] The following description describes various em-

bodiments of the tensioning measuring device and usage
of the tension measuring device.

Reference | Item

100 Tension measuring device
102 Processor

104 Accelerometer

106 Battery

108 Wireless transmitter

110 Physical force sensor

112 Strain gauge

114 First end of the strain gauge
116 Second end of the strain gauge
118 Antenna

120 Casing

200 Sledge

202 Pull strap

204 Harness

300 Elastic band

304 Harness

400 User terminal
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(continued)

Reference | Item
500 Wireless link
600 User
700 Wall
800 Exercise system
[0023] Figure 1 shows an embodiment of the tension

measuring device 100 used in a configuration with a
sledge 200. A user 600 pulls the sledge 200 by a harness
204. There are various types of harnesses that can be
used to pull the sledge. Typically, the harness is worn
around the waist and a pull strap 202 is connected be-
tween the harness and the sledge. The tension measur-
ing device 100 is coupled to the pull strap in such a way
that the tension force applied from the user to the sledge
via the pull trap is detected by the tension measuring
device 100. The tension measuring device may be in-
serted into the pull strap where a first end of the tension
measuring device is connected to the harness and a sec-
ond end of the tension measuring device is connected
to the pull strap. In other embodiments of the sledge the
tension measuring device is in the attachment point for
the pull strap on the sledge.

[0024] The sledge can be any conventional sledge for
being pulled along snow, ice, grass, water or other suit-
able surface where a sledge may be used. The tension
measuring device can also be used to monitor wear of
the pull strap to prevent damage to the strap, harness
and sledge and thereby schedule needed maintenance.
[0025] There may be multiple tension measuring de-
vices to accommodate the cases where the pull strap is
made up of multiple lines running between the harness
and the sledge. The tension measuring device can also
be used where one or more animal is pulling a sledge,
like dog sledge. Each dog is equipped with a tension
measuring device on the pull strap thereby allowing in-
dividual monitoring of the pull from each dog. Similar may
be done where there are several persons pulling a
sledge, where the pull force is monitored individually for
each person.

[0026] The harness may be awaistbelt, a west or other
garment suitable to comfortably pull the sledge using one
or more pull straps. The pull strap may in some embod-
iments be a nylon strap with a hook in each end to connect
to the harness and the sledge. The strap may have non
or relative little elasticity in the length. For some sledges
the pull strap is replaced with a rigid tubing of glass fibre
or metal for the user to pull. The strap may have some
elasticity in the length direction to prevent damage to the
equipment.

[0027] The sledge may be substituted by a suitable
vehicle to transport goods. The sledge may be replaced
with a weight, one or more tires or other mass that is
desired to pull along the ground for exercise purpose or
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transport.

[0028] Figure 2 shows a second embodiment where
the tension measuring device 100 is used together with
an elastic band 300. The elastic band is in a first end
coupled to a user 600 and in a second end fixed to a wall
700.The tension measuring device 100 interposed be-
tween two sections of the elastic band 300 such that pull
force exercised by the user 600 is transferred from a first
section to a second section of the elastic band. The pull
force exercised by the user to the elastic band can then
be measured by the tension measuring device. The elas-
tic band may be a loop. The exercise band may be made
of one or more springs, one or more rubber bands, made
of fabric, weave, PVC or other material that is stretchable.
[0029] The elastic band may in some embodiments be
non-elastic or of limited elasticity as a for example a nylon
rope. The rope may be connected to a wall such that a
user can pull the rope by the arms or using a harness. A
tension measuring device may be interposed between
two sections of the rope, connected between the wall and
the rope or between the harness and the rope.

[0030] Inotherembodimentsthe tensioning measuring
device is used in connection with other exercise equip-
ment as pull-down and pull-up where a user is exercising
both dynamic and static tension force. This can for ex-
ample be lifting weight, pulling where both the dynamic
and static changes of the tension force can be monitored.
[0031] The described positions of the tension measur-
ing device has various advantages. Having the tension
measuring device close to the wall, sledge or the object
to be moved is that limited modification of the strap and
harness is required. Similarly having the tension meas-
uring device between the strap and the harness of the
user will require little modification of existing equipment.
[0032] In embodiments where there is more than one
strap, band or similar connecting the user to the wall,
sledge or object opposing the pull force several tension
measuring device may be used. The total tension force
will be the sum of the measurement in the tension meas-
uring device. Having more than one tension measuring
device allows for monitoring if there is uniform pull from
the user and alert the user that adjustment of the balanc-
ing of the pull force needs to be improved. This can avoid
unnecessary wear on the equipment and prevent injury
to the user. This can also be used to improve balance of
muscular development. This is also the case where two
or more users are pulling the weight.

[0033] Figure 3 shows an embodiment of the tension
measuring device. The components of the tension meas-
uring device 100 is protected by a casing 120. Centrally
the tension measuring device is a strain gauge 112 that
measures a tension force applied to a first end 114 of the
strain gauge and a second end 116 of the strain gauge.
The strain gauge 112 is monitored by a physical force
sensor 110. A battery 106 provides electric energy to the
components of the tension measuring device. A trans-
mitter 108 is used for transmitting data from the device
using an antenna 118. The transmitter is preferably a
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Bluetooth low energy device, but any suitable wireless
protocol may be used like ANT, Wi-Fi, Zigbee, Z-wave
etc. A processor 102 is used to control the operation of
the tension measuring device. The device may include
an accelerometer 104 for monitoring acceleration in 1 or
more axis. The accelerometer is advantageous to cap-
ture dynamic motion, this can be used to determine the
direction of the pull force and the dynamic changes of
direction of the pull force. The accelerometer may also
be used to improve the measurement of effort and detect
rapid changes of acceleration. The tension measuring
device may also include a gyroscope to monitor the ori-
entation of the device during exercise. Various combina-
tions of the components in the tension measuring device
can be used to reduce cost or improve accuracy of the
tracking.

[0034] Insome embodiments of the tension measuring
device it also comprises a receiver. This to enable wire-
less receival of configurations like information related to
usage, weight of mass etc.

[0035] The tension measuring device 100 may be pro-
vide with a clip or other means for attaching to a strap or
other exercise equipment to the first end and second end
of the strain gauge. This would provide for simple use of
the tension measuring device and prevent costly instal-
lation. This enabled the user to have a portable and easy
to use tracking device to bring to the gym.

[0036] The tension measuring device is enable by for
example detected tension applied to strain gauge. The
tension measuring device may also be provided with a
physical activation switch. In embodiments where the
tension measuring device comprises an accelerometer
the device can be activated by detection of movement of
the device.

[0037] The strain gauge in the tensioning device can
be flexible strain gauge where the electrical resistance
changes based on tension force applied. In other em-
bodiments the strain gauge may be a spring, fibre optical
measurements, piezo electric elements and other means
to measure tension.

[0038] The direction of the pull force can be used to
improve the technique of the user. The accelerometer is
also advantageous in preventing injuries as erratic, too
high acceleration or other characteristics of the acceler-
ation may indicate problems with the technique. The
monitoring direction and dynamic nature of the pull force
can be used to prevent too high effort to prevent injuries
and damages to muscles, tendons and equipment.
[0039] Figure 4 shows an embodiment of an elastic
band 300 with the tension measuring device 100 embed-
ded in the elastic band. Elastic bands are common to use
in exercising. Where the elastic band is used to exercise
muscles. Having the tension measuring device in the
elastic band itis easy to monitor the physical activity when
stretching the elastic band. The physical activity can be
used to determine effort and adapt effort to optimal effect.
[0040] Figure 5 shows an exercise system 800 using
the tension measuring device 100 with a user terminal
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400. The tension measuring device 100 transmits meas-
urements of the tension force to the user terminal 400
using the wireless link 500. The transmits may be a wire-
less broadcast. Where the tension measuring device 100
has wireless receiving capabilities configurations may be
communicated from the user terminal to the device.
[0041] Preferably the user terminal is a smartphone
that receives real time updates of the tension force ap-
plied. The tension force is then displayed on the smart-
phone screen in a suitable app. This information is then
used to advice and recommend to the user possible ad-
justments such that the user gets the desired training
effect. The tension force measurements may also be
used to prevent the user getting injured due to excessive
force and prevent damage to equipment. The user ter-
minal or the device may have stored previous exercises
using the same equipmentand thereby can the user com-
pare progress, improved technique etc. The user terminal
may also be a tablet, computer or other dedicated equip-
ment for visualising the tension measurements.

[0042] In other embodiments of an exercise system,
the tension measuring device transmits data to a server
for storage and later presentation of data to the user. In
such case multiple tension measuring devices may be
monitored. Using a server is advantageous in that wear
on equipment can be monitored to schedule mainte-
nance. Another advantage is that users can use different
equipment without bringing their own equipment.
[0043] In other embodiments the tension measuring
device is used to track tension when a user is pulling one
or more adversaries like in a tug war game. The tension
measuring device may be used to provide real time meas-
urements during a tug war.

FURTHER EMBODIMENTS

[0044] The tension measuring device is advantageous
in use in physical retraining after injuries where it is im-
portant to monitor progress of muscular force.

[0045] The tension measuring device may be used to
track tension applied by a userin agame of sledge pulling
etc.

Claims

1. Anelectronictension measuring device for determin-
ing a tension applied by a user during physical ex-
ercise wherein the device comprises: a tension mon-
itoring means configured to continuously monitor
tension applied by the userto afirstend of the tension
monitoring means, a wireless transmitting means for
transmitting data, a processing means for determin-
ing an amount of tension applied to the tension mon-
itoring means and transmitting the determined
amount of tension using the wireless transmitting
means.
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The electronic measuring device according to claim
1 wherein the tension monitoring means is a strain
gauge.

The electronic tension measuring device according
to the preceding claims wherein the first end of the
tension measuring means is connectable to the user
and a second end of the tension measuring means
is connectable to an object.

The electronic tension measuring device according
to claims 1-3 wherein the tension monitoring means
further comprises means for determining accelera-
tion in at least one direction.

The electronic tension measuring device according
to any of the preceding claims further comprising
wireless receiving means for receiving data.

The electronic tension measuring device according
to any of the preceding claims further comprising
storage means for storing a plurality of determined
amounts of tension.

The electronic tension measuring device according
to any of the preceding claims further comprising
means for determining patterns of tension forces.

System for determining quality of activity wherein the
system comprises an electronic tension measuring
device according to claim 1 and a user terminal
wherein the user terminal receives wirelessly a de-
termined amount of tension from the electronic ten-
sion measuring device and notifies a user of the
amount of tension.

A sledge comprising an electronic tension measur-
ing device according to claim 1 wherein the electron-
ic measuring device is configured monitor the ten-
sion applied by a user pulling the sledge.

An exercise band comprising an electronic tension
measuring device according to claim 1 wherein the
electronic tension measuring device is coupled to
the band or embedded in the band.

Use of the electronic tension measuring device ac-
cording to claim 1 to monitor quality of exercise.

Method for determining tension applied by a user by
using the device according to claim 1 wherein the
method comprises the steps of:

connecting a first end of the tension monitoring
means to the user,

connecting the second end of the tension mon-
itoring means to the object,

monitoring the tension force applied to the ten-
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sion measuring means,
determining by the processing means an
amount of tension applied to the tension meas-
uring means and wirelessly transmitting the
amount of tension force.
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