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(57) ABSTRACT 
A measuring device is provided for a training device that 
includes a Weight, a Wire that is connected to a ?rst end of 
the Weight, and a load generating unit con?gured to move 
the Weight upWard by moving a second end of the Wire. The 
measuring device comprises a position detecting unit con 
?gured to detect the position of the Weight, a load detecting 
unit con?gured to detect the load that is applied to the Wire, 
and a display unit con?gured to display report data based on 
the detected data obtained by the position detecting unit and 
the load detecting unit. Each of the position detecting unit, 
the load detecting unit, and the display unit comprises an 
attachment portion, Which is attachable to and detachable 
from the training device. 
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Fig. 3 
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Fig. 4 
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MEASURING DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of PCT Patent 
Application No. PCT/JP2005/00036l ?led on Jan. 14, 2005, 
Which claims priority to Japan Patent Application No. 2004 
008947 ?led on Jan. 16, 2004. The entire disclosures of PCT 
Patent Application No. PCT/JP2005/00036l and Japan 
Patent Application No. 2004-008947 are hereby incorpo 
rated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a measuring device 
for a training device. 

[0004] 2. Background Information 

[0005] Some training devices comprise a measuring 
device for measuring the exercise state of a trainee. For 
example, a conventional training device is knoWn Which 
comprises a measuring unit for counting the number of 
Weights a trainee lifts and the number of times that he/she 
lifts them. The number of Weights and the number of times 
the Weights are lifted are counted With the measuring unit 
that is arranged in the training device, by means of a 
detecting unit that is arranged in each Weight, and a plurality 
of detected units, Which face the detecting units and are 
arranged in the main body of the training device. When a 
trainee lifts the Weights, each of the detecting units in the 
Weights being lifted passes in front of each of the detected 
units of the main body. The measuring unit counts the 
number of the detecting units that pass in front of the 
detected units, and the number of times that these units pass 
by, and displays to the trainee the total amount of Weight 
he/she is using and the number of times that he/she lifts 
them. 

[0006] HoWever, in order to perform this measurement 
With the abovementioned measuring unit, it is necessary to 
build a plurality of detecting units and detected units cor 
responding to the number of Weights into a training device. 
Consequently, many more detecting units and detected units 
Will be required to apply the above-described measuring unit 
to a variety of training devices, Which makes their structures 
more complicated. In addition, in a training machine Which 
has the above-described structure, a measuring unit is pre 
liminarily built into the training machine. Therefore, if a 
?tness center and the like Would like to introduce a training 
device that has a measuring unit, they Will have to purchase 
a neW training device, Which Will impose a heavy cost 
burden on them. 

[0007] In vieW of the above, it Will be apparent to those 
skilled in the art from this disclosure that there exists a need 
for an improved measuring device, Which can be easily 
attached to an existing training device afterWard, and Which 
can measure a plurality of Weights With a simple structure. 
This invention addresses this need in the art as Well as other 
needs, Which Will become apparent to those skilled in the art 
from this disclosure. 

SUMMARY OF THE INVENTION 

[0008] To solve the abovementioned problems, a ?rst 
aspect of the present invention provides a measuring device 
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for a training device including a Weight, an elongated 
member that is connected to one end of the Weight, and a 
load generating unit for moving the Weight upWards by 
moving the other end of the elongated member. The mea 
suring device comprises a position detecting unit for detect 
ing the position of the Weight; a load detecting unit for 
detecting a load that is applied to the elongated member; and 
a display unit for displaying report data based on the 
detection data obtained by the position detecting unit and the 
load detecting unit. Each of the position detecting unit, the 
load detecting unit, and the display unit has an attachment 
portion Which alloWs each unit to be detached from the 
training device. 

[0009] Here, the elongated member includes an elongated 
thin object such as a Wire, an object that is ?at in cross 
section such as a belt, or the like, so long as it is ?exible and 
extends from the load generating unit to the Weight. 

[0010] The Weight is connected to the elongated member, 
and the load generating unit moves the Weight in conjunc 
tion With movements of the other end of the elongated Which 
a trainee moves. A load is applied to the elongated member 
by the Weight, and a trainee exercises by using the load 
applied to the elongated member. Take as an example a 
training device that has a Weight connected to one end of the 
elongated member, and has a moving portion such as a 
pedal, a handle, a bar, and the like at the other end of the 
elongated member. With this training device, a trainee 
exercises by applying force to the moving portion so as to 
change the position of the moving portion. A position 
detecting unit, a load detecting unit, and a display unit that 
comprise a measuring device can be attached to a training 
device by means of the attachment portion, and alloW a 
trainee to see report data based on the position of the Weight 
and the load applied to the elongated member during his/her 
exercise. The report data may include the position of the 
Weight, the number of the movements of the Weight, the 
movement distance of the Weight from an initial state, the 
acceleration of the Weight, the load applied to the elongated 
member, the mass of the Weight, and the like, for example. 
Therefore, a trainee can see his/her exercise status during an 
exercise. 

[0011] A second aspect of the present invention provides 
a measuring device according to the ?rst aspect, further 
comprising a re?ecting unit for re?ecting light, Which is 
arranged on the upper surface of the Weight, Wherein the 
position detecting unit has a light emitting portion for 
emitting light to the re?ecting unit, and a light receiving 
portion for receiving re?ected light from the re?ecting unit. 

[0012] The re?ecting unit is provided on the top surface of 
the Weight, and light is emitted from the light emitting 
portion toWard the re?ecting unit. Then, the re?ected light 
Which is re?ected at the re?ecting unit is received by the 
light receiving portion. The position of a spot of the re?ected 
light received on the light receiving portion changes depend 
ing on the distance betWeen the light emitting portion and 
the re?ecting unit. The position of the Weight having the 
re?ecting unit can be calculated by measuring the change in 
the position of the spot. 

[0013] A third aspect of the present invention provides a 
measuring device according to the ?rst or second aspect, 
Wherein the load detecting unit can be attached to the 
elongated member, and has a distortion receiving portion for 
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receiving the tension applied to the elongated member, and 
a distortion measuring portion for measuring the distortion 
of the distortion receiving portion. 

[0014] The distortion receiving unit provided for the elon 
gated member is distorted in accordance With the amount of 
tension applied to the elongated member by the Weight. A 
tension applied to the elongated member can be measured by 
measuring the distortion of the distortion measuring portion. 
Then, a load applied to the elongated member can be 
detected based on the tension. 

[0015] A fourth aspect of the present invention provides a 
measuring device according to any of the ?rst to third 
aspects, further comprising a data processing unit for per 
forming data processing in order to display report data on the 
display unit, based on detected data obtained by the load 
detecting unit and the position detecting unit, Wherein the 
data processing unit has a position monitoring unit for 
monitoring changes in the position of the Weight based on 
the detected data detected by the position detecting unit, a 
load monitoring unit for monitoring changes in a load based 
on the detected data detected by the load detecting unit, and 
a mass calculation unit for calculating the mass of the Weight 
based on the changes in the position of the Weight and the 
changes in the load. 

[0016] In the above-described training device, the Weight 
is connected to the elongated member, and the position of 
the Weight changes depending on the movement of the other 
end of the elongated member. In addition, the load is applied 
to the elongated member by the Weight. The position moni 
toring unit of the measuring device monitors changes in the 
position of the Weight. A change in the position of the Weight 
means that the Weight is moving or is stopped. Speci?cally, 
a change in the movement distance of the Weight from the 
initial state, a change in the movement speed of the Weight, 
a change in acceleration, and the like are cited as examples. 
Furthermore, the load monitoring unit monitors the load 
Which is applied to the elongated member by the Weight. The 
load F applied to the elongated member is represented by the 
folloWing formula (1). 

[0017] Here, F is the load applied to the pedal 5, m is the 
mass of the Weight connected to the pedal 5, 0t is the 
acceleration of the Weight, and g is the acceleration due to 
gravity. 

[0018] The position of the Weight changes in accordance 
With movements of the other end of the elongated member, 
and the load applied to the elongated member changes in 
accordance With a change in the acceleration 0t. When the 
Weight is stopped, F is nearly equal to mg (Fzmg) because 
the acceleration 0t is nearly equal to 0 (0W0). 

[0019] Here, the load F includes a dynamic load Pa and a 
static load Fs. The dynamic load Fa is the load that is applied 
to the elongated member When the position of the Weight is 
changing, and the Weight is moving With acceleration. The 
dynamic load Fa is represented as F=m><0t+m><g ((#0) based 
on the above-described formula (1). In contrast, the static 
load Fs is the load that is applied to the elongated member 
When the Weight is stopped, or When the Weight is moving 
at a constant speed (acceleration 0t of the WeightzO), Which 
is represented as Fzmg. Then, the mass calculating unit 
calculates the mass of the Weight, based on the changes in 
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the position of the Weight and the load applied to the 
elongated member. In other Words, the acceleration 0t of the 
Weight is monitored based on the changes in the position of 
the Weights, and the mass of the Weight is calculated based 
on the load that is applied to the elongated member When the 
Weights are stopped and the acceleration 0t of the Weight is 
nearly equal to 0 (0W0). Alternatively, the mass of the Weight 
is calculated based on the acceleration 0t of the Weight Which 
is detected When the Weight is moving according to the 
above-described formula (1). 

[0020] As described above, the measuring device accord 
ing to the present invention can calculate the mass of the 
stopped Weight and display the above-mentioned data on the 
display unit as Well as detect the load Which is applied to the 
elongated member. When the Weight is moving, the load 
being lifted by the trainee is displayed. For example, the 
more the Weight is moved vigorously, the larger the dis 
played value of the load Will become. Consequently, this 
gives a trainee incentive to Work out. In addition, When the 
Weight is stopped, the mass of the Weight is displayed. 
Therefore, the measuring device provides excellent oper 
ability in that a trainee does not have to look at the Weight 
itself as he/she does With a conventional Weight training 
machine, and a trainee can easily check the mass of the 
Weight Which is being used at present, the number of times 
he/ she performed a movement in a Work out, and the like by 
just looking at the display While maintaining his/her training 
position. 

[0021] A ?fth aspect of the present invention provides a 
measuring device according to the fourth aspect, Wherein the 
mass calculation unit calculates the mass of the Weight based 
on a load detected by the load monitoring unit, and displays 
the mass on the display unit When the position monitoring 
unit detects that the Weight has stopped after movement of 
the Weight. 

[0022] Here, the state in Which the Weight is stopped 
includes a situation in Which the movement of the Weight 
completely stops. It also includes a situation in Which the 
speed and acceleration of the Weight remain beloW a pre 
determined value. When the position of the Weight is mov 
ing upWards and doWnWards due to the reciprocating move 
ment of the other end of the elongated member, the position 
of the Weight Will stop When the Weight is located at the 
uppermost position or the loWermost position. When the 
position of the Weight is stopped, the acceleration 0t of the 
Weight is nearly equal to 0 (acceleration 0W0). Therefore, the 
load F applied to the Weight is represented as the static load 
Fs nearly equal to mg (Fszmg) according to the above 
described formula (1), and the mass of the Weight can be 
calculated by detecting the static load Fs. As mentioned 
above, the state in Which the Weight is stopped includes a 
situation in Which the Weight is almost stopped as Well as a 
situation in Which the Weight is completely stoppcd. 

[0023] The mass of the Weight is calculated as mentioned 
above When the position monitoring unit detects the Weight 
has stopped so that that the actual mass of the Weight can be 
accurately calculated. If the Weight is calculated When it is 
moving, a load in accordance With acceleration of the 
movement Will be added to the mass of the Weight. 

[0024] As described above, according to the ?fth aspect of 
the present invention, an accurate measurement of the mass 
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is realized by coupling the functions of the position moni 
toring unit, the load monitoring unit, and the mass calcu 
lating unit. 

[0025] A sixth aspect of the present invention provides a 
measuring device according to the fourth or ?fth aspects, 
Wherein the data processing unit further comprises a mass 
storing unit for storing mass data concerning Weight Which 
can be used in the training device, and the data mass 
calculation unit extracts from the mass storing unit the value 
closest to the mass of a Weight calculated based on the 
change in the position of the Weight used the training device 
and the load applied to the elongated member. 

[0026] Data on the mass of the actual Weight Which Will be 
used is stored in the mass storing unit in advance. An 
accurate mass of the Weight can be obtained by extracting 
data on the mass of the actual Weight Which is closest to the 
mass of the Weight Which is calculated by the mass calcu 
lating unit. 

[0027] The calculated data of the Weight includes errors 
and the like. Therefore, if the calculated data is displayed on 
the display unit Without any corrections, the data being 
displayed Will vary for each training session, even if a 
trainee Works out With a same load, and Will result in an 
unclear standard for the trainee. Therefore, to prevent the 
abovementioned problem, the calculated data is adapted to 
the data on the mass of the actual Weight. 

[0028] A seventh aspect of the present invention provides 
a measuring device according to the sixth aspect, Wherein 
the mass data includes data on the mass of a single Weight 
Which can be used in the training device, and mass data for 
multiples of the single mass data. 

[0029] A training load for a training device such as a 
Weight training machine is changed by changing the number 
of Weights Which have the same Weight. Therefore, it is 
possible to apply the measuring device to this type of 
training device by including data on the mass of a single 
Weight, and data on a mass Which is calculated by multi 
plying the mass of the single Weight by an integer corre 
sponding to the number of the Weights. Furthermore, the 
mass of a single Weight may be changed depending on the 
training device, and the data includes the mass of a plurality 
of single Weights Which are prospectively assumed to be 
used, and the mass calculated by multiplying the mass of one 
Weight by an integer. As mentioned above, the storage 
capacity of the mass storing unit can be kept loW With no 
Waste by limiting the mass data to the necessary and 
minimum data. 

[0030] Ameasuring device according to the present inven 
tion provides a cost advantage to a ?tness center and the like, 
because the device can be easily attached afterWards to an 
existing training device that does not have a measuring 
portion for measuring the number of times that a trainee has 
performed a movement in a Work out and the like. In 
addition, because the mass of the Weight is calculated based 
on the load applied to the Wire or the like Which pulls the 
Weight, a trainee does not have to look at the Weight itself 
in order to check the mass of the Weight. Atrainee can check 
the number of the times he/ she has performed a movement 
in a Work out and the like as Well as the mass of the Weight 
by just looking at the display. Therefore, the measuring 
device provides excellent operability for a trainee, because 
he/ she does not have to move unnecessarily. 
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[0031] These and other objects, features, aspects and 
advantages of the present invention Will become apparent to 
those skilled in the art from the folloWing detailed descrip 
tion, Which, taken in conjunction With the annexed draW 
ings, discloses a preferred embodiment of the present inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] Referring noW to the attached draWings Which form 
a part of this original disclosure: 

[0033] FIG. 1 shoWs the con?guration of a measuring 
device and a training device. 

[0034] FIG. 2 shoWs the con?guration of a training device 
to Which a measuring device is attached. 

[0035] FIG. 3 is an explanatory diagram shoWing the 
operation of the Weights of the training device. 

[0036] FIG. 4 shoWs a method for measuring the position 
of the Weights by the position sensor. 

[0037] FIG. 5A is an enlarged perspective vieW of the 
load sensor. 

[0038] FIG. 5B is an enlarged perspective vieW of the load 
sensor observed from the opposite side of FIG. 5A. 

[0039] FIG. 6A is a cross-sectional vieW of the load 
sensor before a load is applied to the Wire. 

[0040] FIG. 6B is a cross-sectional vieW of the load sensor 
after a load is applied to the Wire. 

[0041] FIG. 7 shoWs the appearance of a monitor of the 
measuring device. 

[0042] FIG. 8 is an explanatory diagram shoWing that the 
Weights are moving in the direction of the arroWs from the 
loWest position to the uppermost position of the training 
device. 

[0043] FIG. 9 is an explanatory diagram shoWing a 
method for counting the number of movements of the 
Weight. 
[0044] FIG. 10A shoWs the relationship betWeen a load F 
and a time t. 

[0045] FIG. 10B shoWs the relationship betWeen a load F 
and a time t. 

[0046] 
10A. 

[0047] FIG. 11 is an exercise status (1) to be shoWn on a 
display of the monitor. 

[0048] FIG. 12 is an exercise status (2) to be shoWn on a 
display of the monitor. 

[0049] FIG. 13 is an exercise status (3) to be shoWn on a 
display of the monitor. 

[0050] FIG. 14 is a How chart shoWing the How of 
calculating a mass of a Weight and the number of movements 
of the Weight. 

FIG. 10C is an enlarged vieW of a portion of FIG. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0051] Selected embodiments of the present invention Will 
noW be explained With reference to the draWings. It Will be 


















