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DESCRIPTION 

 

Title of Invention: LOWER LIMB MASSAGER 

Technical Field 

[0001] The present invention relates to a leg massa ger 

for applying a pressing force for massage to user’s  leg, in 

particular, a calf-thigh range of the leg. 

Background Art 

[0002] There is a heretofore known leg massager 

incorporating a massaging system for performing mas sage on 

massage target areas of user’s leg in the range fro m a toe-

to-heel region, i.e. the foot, to the calf located between 

the ankle and the knee (refer to Patent Literature 1, for 

instance). 

Prior Art Reference 

Citation List 

[0003] Patent Literature 1: Japanese Unexamined Pat ent 

Publication JP-A 2011-103988 

Summary of Invention 

Technical Problem 

[0004] The variety of user’s demands for massaging 

equipment has increased in recent years.  For examp le, 

there are user requests for a massager incorporatin g a 

system that allows a user to have massage on wide a reas of 

his or her leg in the range from, in addition to th e foot, 
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the lower side of the calf, through the entire calf , to the 

thigh, while sitting in a chair, etc.  

 Furthermore, users of varying body shapes have 

different leg lengths.  For example, a short person  of 

small build has a relatively short leg length, wher eas a 

tall person of large build has a relatively long le g 

length.  This fact has led to user demands for a ma ssager 

incorporating a system capable of adapting to user’ s legs 

of varying lengths. 

[0005] The present invention has been devised in vi ew 

of the circumstances as discussed supra, and accord ingly 

its object is to provide a leg massager that achiev es easy 

changing of massaging positions and is also capable  of 

adapting to user’s legs of varying lengths by using  a 

position-adjustable massaging system for performing  massage 

on massage target areas of user’s legs. 

Solution to Problem 

[0006] In order to accomplish the described object,  

the following technical means is adopted for the pr esent 

invention to be carried into effect. 

 A leg massager pursuant to the present invention 

comprises: a lower massaging system for massaging a  massage 

target area of user’s leg including at least user’s  foot; 

an upper massaging system for massaging an upper ma ssage 

target area located above the massage target area w hich is 
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massaged by the lower massaging system; a rockably 

supporting system that supports the upper massaging  system 

for rocking motion about a horizontal-pointing axis  in a 

front-rear direction; and a vertically moving syste m that 

permits up-and-down movement of the upper massaging  system. 

[0007] In the present invention, it is preferable t hat 

the vertically moving system includes a mechanism t hat 

brings the upper massaging system to a stop in a 

predetermined position during the time the vertical ly 

moving system is moving the upper massaging system upward. 

 In the present invention, it is preferable that th e 

rockably supporting system is situated above the ve rtically 

moving system, and rockably supports a base-end sid e of a 

first massaging member disposed in the upper massag ing 

system so that a front-end side of the first massag ing 

member can be raised rearward via a horizontal-poin ting 

rock shaft. 

[0008] In the present invention, it is preferable t hat 

the first massaging member is folded forward toward  a 

second massaging member disposed in the lower massa ging 

system via the rockably supporting system, at which  time 

the first massaging member is in a position with it s front-

end side directed forward. 

 In the present invention, it is preferable that th e 

first massaging member is raised, with its front-en d side 
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moved away from the second massaging member dispose d in the 

lower massaging system, via the rockably supporting  system, 

at which time the first massaging member is in an o bliquely 

upward and forward-facing position. 

[0009] In the present invention, it is preferable t hat 

the first massaging member is raised rearward, with  its 

front-end side moved away from the second massaging  member 

disposed in the lower massaging system, via the roc kably 

supporting system, at which time the first massagin g member 

is in an obliquely upward and rearward-facing posit ion. 

 In the present invention, it is preferable that th e 

first massaging member is folded forward toward the  second 

massaging member disposed in the lower massaging sy stem via 

the rockably supporting system, and the first massa ging 

member in the forward-leaning position is then move d upward 

via the vertically moving system, at which time the  first 

massaging member is in a position with its front-en d side 

directed forward. 

[0010] In the present invention, it is preferable t hat 

the first massaging member is moved upward via the 

vertically moving system, and the first massaging m ember in 

the up position is then rocked upward via the rocka bly 

supporting system, at which time the first massagin g member 

is in an obliquely upward and forward-facing positi on. 

 In the present invention, it is preferable that th e 
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first massaging member is moved upward via the vert ically 

moving system, and the first massaging member in th e up 

position is then rocked upward and rearward via the  

rockably supporting system, at which time the first  

massaging member is in an obliquely upward and rear ward-

facing position. 

[0011] In the present invention, it is preferable t hat 

the rockably supporting system is configured to roc k the 

first massaging member in a manner permitting succe ssive 

changing of its position from the original forward- leaning 

position to the obliquely upward and forward-facing  

position, and from there to the obliquely upward an d 

rearward-facing position. 

 In the present invention, it is preferable to prov ide 

a stop mechanism that stops the vertically moving s ystem 

upon the first massaging member reaching a predeter mined 

position during its upward movement. 

[0012] In the present invention, it is preferable t hat 

the stop mechanism comprises: an upper detection se ction 

for detecting an arrival of the upwardly-moving fir st 

massaging member at a predetermined position; and a  stop 

section that stops the vertically moving system in 

accordance with a result of detection by the upper 

detection section. 

 In the present invention, it is preferable to prov ide 
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a safety mechanism that stops the vertically moving  system 

and/or the rockably supporting system in case of tr ouble 

during a downward movement of the first massaging m ember. 

[0013] In the present invention, it is preferable t hat 

the safety mechanism comprises: a lower detection s ection 

for detecting a hindrance to a downward movement of  the 

first massaging member; and a stop section that sto ps the 

vertically moving system and/or the rockably suppor ting 

system in accordance with a result of detection by the 

lower detection section. 

 In the present invention, it is preferable that th e 

first massaging member is allowed to move upward, m ove 

downward, and rotate in a condition where user’s fo ot is 

held between the second massaging members. 

[0014] In the present invention, it is preferable t hat 

the first massaging member is shaped in an elongate d plate, 

and that the first massaging member is provided at its mid-

portion with a rotatable pressing member, which is free to 

rotate about an axis pointing in a direction longit udinally 

of the first massaging member, for producing rotati onal 

pressure to perform pressing massage on user’s leg as a 

massage target. 

Advantageous Effects of Invention 

[0015] The present invention provides a leg massage r 

that achieves easy changing of massaging positions and is 
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also capable of adapting to user’s legs of varying lengths 

by using a position-adjustable massaging system for  

performing massage on massage target areas of user’ s legs. 

Brief Description of Drawings 

[0016] 

[FIG. 1] is a side view of the leg massager pursuan t to the 

present invention, illustrating vertical movement a nd back-

and-forth rocking motion of the upper massaging sys tem. 

[FIG. 2] is a side view showing a position with the  lowered 

massaging section of the upper massaging system 

substantially horizontally oriented (first position ). 

[FIG. 3] is a side view showing a position with the  lowered 

massaging section of the upper massaging system fac ing 

obliquely upward and forward (second position). 

[FIG. 4] is a side view showing a position with the  lowered 

massaging section of the upper massaging system inc lined 

slightly rearward relative to the vertical (third 

position). 

[FIG. 5] is a side view showing a position with the  lifted 

massaging section of the upper massaging system 

substantially horizontally oriented (fourth positio n). 

[FIG. 6] is a side view showing a position with the  lifted 

massaging section of the upper massaging system fac ing 

obliquely upward and forward (fifth position). 

[FIG. 7] is a side view showing a position with the  lifted 
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massaging section of the upper massaging system inc lined 

slightly rearward relative to the vertical (sixth 

position). 

[FIG. 8] is a front perspective view showing the le g 

massager pursuant to the present invention assuming  the 

position with the lowered massaging section of the upper 

massaging system substantially horizontally oriente d (first 

position). 

[FIG. 9] is a front perspective view showing the le g 

massager pursuant to the present invention assuming  the 

position with the lifted massaging section of the u pper 

massaging system inclined slightly rearward relativ e to the 

vertical (sixth position). 

[FIG. 10] is a front perspective view showing the i nternal 

structures of the leg massager pursuant to the pres ent 

invention assuming the position with the lifted mas saging 

section of the upper massaging system inclined slig htly 

rearward relative to the vertical (sixth position).  

[FIG. 11] is a rear perspective view showing the in ternal 

structures of the leg massager pursuant to the pres ent 

invention assuming the position with the lowered ma ssaging 

section of the upper massaging system substantially  

horizontally oriented (first position). 

[FIG. 12] is a view showing a rotatable pressing me mber-

equipped first massaging member of the leg massager . 
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[FIG. 13] is a plate showing the penetrating rotata ble 

pressing member exposed from the first massaging me mber. 

Description of Embodiments 

[0017] An embodiment of a leg massager 1 pursuant t o 

the present invention will now be described with re ference 

to FIGs. 1 to 11.  The following embodiment is give n by way 

of example of carrying the present invention into e ffect, 

and therefore not intended to be limiting of the st ructural 

features of the present invention.  Moreover, some 

constituent components are omitted from FIGs. 1 to 11 for 

clarity of illustration. 

 The leg massager 1 according to this embodiment 

effects changing and adjustment of a massaging posi tion to 

perform massage on various areas (massage target ar eas) of 

user’s leg L. 

[0018] In this embodiment, the leg L refers to user s’ 

leg areas in the range from thigh T, through calf C , to 

foot F.  The “thigh T” refers to that part of human  leg L 

located above the knee, the “calf C” refers to that  part of 

the leg L located below the knee and located above the 

ankle, and the “foot F” refers to that part of the leg L 

located below the ankle and extending from the heel  to the 

toe. 

 Moreover, as seen from some drawings for reference , 

terms of orientation such as forward and rearward ( front-
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rear direction), horizontal (right-left direction),  and 

upward and downward (vertical direction) are define d in 

accordance with the view of a user sitting in a cha ir, etc. 

with his/her legs L placed in the leg massager 1.  In the 

following description, the calf C may also be calle d “first 

massage target area”, and the thigh T may also be c alled 

“second massage target area”. 

[0019] For example, the upper half of FIG. 1, and 

FIGs. 2 to 4 are explanatory drawings illustrating upper 

massaging positions for cases where a person having  a 

relatively short leg length uses the leg massager 1  

pursuant to the present invention. 

 A position as shown in the left-hand drawing in th e 

upper half of FIG. 1 and also in FIG. 2 with a firs t 

massaging member 10, which is disposed inside an up per 

casing 6, substantially horizontally oriented corre sponds 

to an upper massaging position defined as “first po sition” 

intended for calf C1 of a user whose leg L1 is rela tively 

short.  

[0020] A position as shown in the middle drawing in  

the upper half of FIG. 1 and also in FIG. 3 with th e first 

massaging member 10 inside the upper casing 6 direc ted 

forward and obliquely upward corresponds to an uppe r 

massaging position defined as “second position” int ended 

for the upper part of the calf C1, as well as the k nee, of 
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a user whose leg L1 is relatively short. 

 A position as shown in the right-hand drawing in t he 

upper half of FIG. 1 and also in FIG. 4 with the fi rst 

massaging member 10 inside the upper casing 6 incli ned 

slightly rearward relative to the vertical correspo nds to 

an upper massaging position defined as “third posit ion” 

intended for thigh T1 of a user whose leg L1 is rel atively 

short. 

[0021] Moreover, for example, the lower half of FIG . 

1, and FIGs. 5 to 7 are explanatory drawings illust rating 

upper massaging positions for cases where a person having a 

relatively long leg length uses the leg massager 1 pursuant 

to the present invention. 

 A position as shown in the left-hand drawing in th e 

lower half of FIG. 1 and also in FIG. 5 with the fi rst 

massaging member 10 inside the upper casing 6 subst antially 

horizontally oriented corresponds to an upper massa ging 

position defined as “fourth position” intended for calf C2 

of a user whose leg L2 is relatively long.  

[0022] A position as shown in the middle drawing in  

the lower half of FIG. 1 and also in FIG. 6 with th e first 

massaging member 10 inside the upper casing 6 direc ted 

forward and obliquely upward corresponds to an uppe r 

massaging position defined as “fifth position” inte nded for 

the upper part of the calf C2, as well as the knee,  of a 
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user whose leg L2 is relatively long. 

 A position as shown in the right-hand drawing in t he 

lower half of FIG. 1 and also in FIG. 7 with the fi rst 

massaging member 10 inside the upper casing 6 incli ned 

slightly rearward relative to the vertical correspo nds to 

an upper massaging position defined as “sixth posit ion” 

intended for thigh T2 of a user whose leg L2 is rel atively 

long. 

[0023] Referring first to FIGs. 1 to 7, the operati on 

of an upper massaging system 2 constituting the leg  

massager 1 pursuant to the present invention, and m ore 

specifically the “first to sixth positions”, will b e 

described in detail.  The description as to the str ucture 

of the leg massager 1 pursuant to the present inven tion 

will be given later. 

 The leg massager 1 pursuant to the present inventi on 

comprises: the upper massaging system 2 for perform ing 

massage on massage target areas in the range from t he calf 

C through the thigh T; a rockably supporting system  3 that 

supports the upper massaging system 2 for rocking m otion 

about a horizontal-pointing axis in the front-rear 

direction; a vertically moving system 4 that permit s up-

and-down movement of the upper massaging system 2; and a 

lower massaging system 5 for performing massage on massage 

target areas of user’s leg L including at least the  foot F. 
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[0024] The upper massaging system 2 is housed in th e 

upper casing 6, and, the lower massaging system 5 i s housed 

in a lower casing 7. 

 Referring first to the upper half of FIG. 1 and al so 

FIGs. 2 to 4, the conditions of the upper casing 6 

corresponding to the “first position”, the “second 

position”, and the “third position” will be describ ed.  For 

example, the “first to third positions” are intende d for 

the leg L1 of a user of relatively small build. 

[0025] For example, in attaining the “first positio n” 

shown in the left-hand drawing in the upper half of  FIG. 1 

and also in FIG. 2, the upper casing 6 is folded fo rward 

toward the lower casing 7 by the rockably supportin g system 

3.  That is, the upper casing 6 has its main body o riented 

substantially horizontally, and its front-end side directed 

forward. 

 The upper casing 6 is formed with first massaging 

recesses 8.  At the “first position”, each first ma ssaging 

recess 8 has an open top, an open front, and an ope n 

bottom.  Moreover, the lower casing 7 is formed wit h second 

massaging recesses 9, each in a condition of having  an open 

bottom. 

[0026] The user places his or her legs L1 into the 

massager so that each calf C1 is received in the fi rst 

massaging recess 8 of the upper casing 6, and each foot F1 
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is received in the second massaging recess 9 of the  lower 

casing 7. 

 More specifically, as shown in FIG. 2, the calf C1  is 

sandwiched between the first massaging members 10 o f the 

upper massaging system 2.  At the “first position”,  the 

first massaging members 10 apply a lateral squeezin g force 

for pressing massage to the calf C1 (first massage target 

area) placed in the first massaging recess 8. 

[0027] The size of user’s calf C1 is determinative of 

the pressing position of the first massaging member  10 in a 

longitudinal direction.  Moreover, the upper massag ing 

system 2 is secured by the rockably supporting syst em 3. 

 Meanwhile, the foot F1 is sandwiched between the 

second massaging members 11 of the lower massaging system 

5.  At the “first position”, the second massaging m embers 

11 apply a lateral squeezing force for pressing mas sage to 

the foot F1 (second massage target area), i.e. the toe-to-

heel region of user’s leg, placed in the second mas saging 

recess 9. 

[0028] A shift from this position to the “second 

position” is effected by rocking the upper casing 6  upward 

about the axis of a rock shaft 12 of the upper mass aging 

system 2. 

 In attaining the “second position” shown in the 

middle drawing in the upper half of FIG. 1 and also  in FIG. 
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3, the upper casing 6 is raised with its front-end side 

directed forward and upward in a direction away fro m the 

lower casing 7 by the rockably supporting system 3.   That 

is, the upper casing 6 is slightly lifted into an o bliquely 

upward and forward-facing position.  At the “second  

position”, the first massaging recess 8 has an open  top, an 

open front, and an open rear. 

[0029] More specifically, as shown in FIG. 3, a kne e-

side part of the thigh T1 is sandwiched between the  first 

massaging members 10 of the upper massaging system 2.  At 

the “second position”, the first massaging members 10 apply 

a lateral squeezing force for pressing massage to t he knee-

side part of the thigh T1 placed in the first massa ging 

recess 8.  The “second position” shown in FIG. 3 ma y be 

considered to be a position of transition from the “first 

position” to the “third position”. 

[0030] The size of user’s thigh T1 is determinative  of 

the pressing position of the first massaging member  10 in 

the longitudinal direction.  Moreover, the upper ma ssaging 

system 2 is secured by the rockably supporting syst em 3. 

 A shift from this position to the “third position”  is 

effected by rocking the upper casing 6 further upwa rd about 

the axis of the rock shaft 12 of the upper massagin g system 

2. 

[0031] In attaining the “third position” shown in t he 
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right-hand drawing in the upper half of FIG. 1 and also in 

FIG. 4, the upper casing 6 is raised with its front -end 

side directed rearward and upward in a direction aw ay from 

the lower casing 7 by the rockably supporting syste m 3.  

That is, the upper casing 6 is tilted back into an 

obliquely upward and rearward-facing position.  At the 

“third position”, the first massaging recess 8 has an open 

top, an open front, and an open rear. 

[0032] More specifically, as shown in FIG. 4, a leg  

joint-side part of the thigh T1 is sandwiched betwe en the 

first massaging members 10 of the upper massaging s ystem 2.  

At the “third position”, the first massaging member s 10 

apply a lateral squeezing force for pressing massag e to the 

leg joint-side part of the thigh T1 placed in the f irst 

massaging recess 8. 

 The size of user’s thigh T1 is determinative of th e 

pressing position of the first massaging member 10 in the 

longitudinal direction.  Moreover, the upper massag ing 

system 2 is secured by the rockably supporting syst em 3. 

[0033] Thus, the upper massaging system 2 can be mo ved 

to the desired position simply by raising the upper  casing 

6, ensuring easy changing of the upper massaging po sition. 

 The upper massaging position can be changed 

(returned) from the “third position” to the “first 

position” or the “second position” by reversing the  
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described procedure. 

[0034] The upper casing 6 (upper massaging system 2 ) 

can be rocked in the front-rear direction and locke d in the 

desired position, e.g. any of the “first to third 

positions”, ensuring changing of the upper massagin g 

position. 

 That is, for example, at the “first position” show n 

in the left-hand drawing in the upper half of FIG. 1 and 

also in FIG. 2, the right-hand and left-hand first 

massaging recesses 8 receive the right and left cal ves C1, 

respectively. 

[0035] At the “second position” shown in the middle  

drawing in the upper half of FIG. 1 and also in FIG . 3, the 

right-hand and left-hand first massaging recesses 8  receive 

the right and left thighs T1 (knee-side part), 

respectively. 

 At the “third position” shown in the right-hand 

drawing in the upper half of FIG. 1 and also in FIG . 4, the 

right-hand and left-hand first massaging recesses 8  receive 

the right and left thighs T1 (leg joint-side part),  

respectively.  In this way, the massager performs m assage 

in different massaging positions, namely the “first  to 

third positions”, for example.  That is, the leg ma ssager 1 

pursuant to the present invention is suited for the  leg L1 

of a user of relatively small build (having a relat ively 
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short leg length). 

[0036] The upper massaging positions such as the 

“first to third positions” as employed in this embo diment 

are one example and therefore not intended to be li miting 

of the angularity of the upper massaging system 2 a s 

exemplified herein. 

 Moreover, use can be made of an arrangement that 

enables the upper casing 6 to rock in the front-rea r 

direction for back-and-forth travel between the “fi rst 

position” and the “third position”.  This makes it possible 

to massage the calf C1 area and the thigh T1 area i n 

succession. 

[0037] That is, preferably, the rockably supporting  

system 3 is configured to rock the upper casing 6 r earward 

in a manner permitting successive changing of its p osition 

from the original forward-leaning position to the o bliquely 

upward and forward-facing position away from the lo wer 

casing 7, and from there to the obliquely upward an d 

rearward-facing position. 

 Referring next to the lower half of FIG. 1 and als o 

FIGs. 5 to 7, the conditions of the upper casing 6 

corresponding to the “fourth position”, the “fifth 

position”, and the “sixth position” will be describ ed.  For 

example, the “fourth to sixth positions” are intend ed for 

the leg L2 of a user of relatively large build. 
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[0038] For example, in attaining the “fourth positi on” 

shown in the left-hand drawing in the lower half of  FIG. 1 

and also in FIG. 5, the upper casing 6, while being  folded 

forward by the rockably supporting system 3, is mov ed 

upward by the vertically moving system 4. 

 That is, the upper casing 6 is spaced a predetermi ned 

height above the lower casing 7, with its main body  

oriented substantially horizontally and its front-e nd side 

directed forward.  At the “fourth position”, the fi rst 

massaging recesses 8 of the upper casing 6 each hav e an 

open top, an open front, and an open bottom.   

[0039] The user places his or her legs L2 into the 

massager so that each calf C2 is received in the fi rst 

massaging recess 8 of the upper casing 6, and each foot F2 

is received in the second massaging recess 9 of the  lower 

casing 7. 

 More specifically, as shown in FIG. 5, the calf C2  is 

sandwiched between the first massaging members 10 o f the 

upper massaging system 2.  At the “fourth position” , the 

first massaging members 10 apply a lateral squeezin g force 

for pressing massage to the calf C2 (first massage target 

area) placed in the first massaging recess 8. 

[0040] The size of user’s calf C2 is determinative of 

the pressing position of the first massaging member  10 in 

the longitudinal direction.  Moreover, the upper ma ssaging 
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system 2 is secured by the rockably supporting syst em 3. 

 Meanwhile, the foot F2 is sandwiched between the 

second massaging members 11 of the lower massaging system 

5.  At the “fourth position”, the second massaging members 

11 apply a lateral squeezing force for pressing mas sage to 

the foot F1 (second massage target area), i.e. the toe-to-

heel region of user’s leg, placed in the second mas saging 

recess 9.  With user’s foot held between the second  

massaging members 11, even when the first massaging  member 

10 undergoes a shift from the “first position” to t he 

“fourth position”, there is effectively avoided 

inconvenience such as an accidental lift of user’s leg.  

The same holds true for cases where the first massa ging 

member 10 undergoes a shift to the “fifth position”  or the 

“six position” as will hereafter be described.  Als o, with 

user’s foot held between the second massaging membe rs 11, 

even when the first massaging member undergoes a sh ift to 

the “second position” or the “third position” as wi ll 

hereafter be described, there is effectively avoide d 

inconvenience such as an accidental lift of user’s leg. 

[0041] Preferably, a pressure point-massaging eleme nt 

is so located as to face the sole of user’s foot.  This 

makes it possible to, on the shift of the first mas saging 

member 10 from the “fourth position” to the “first 

position”, perform more efficacious pressure-point massage 
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on the sole of the foot being held between the seco nd 

massaging members 11.  For example, it is very desi rable to 

provide means for enabling the pressure point-massa ging 

element to retract downward in sync with the shift of the 

first massaging member from the “fourth position” t o the 

“first position” when pressure point-massaging pres sure 

becomes excessive. 

[0042] A shift from the “fourth position” to the 

“fifth position” is effected by rocking the upper c asing 6 

upward about the axis of the rock shaft 12 of the u pper 

massaging system 2. 

 In attaining the “fifth position” shown in the mid dle 

drawing in the lower half of FIG. 1 and also in FIG . 6, 

after being moved upward by the vertically moving s ystem 4, 

the upper casing 6 is raised with its front-end sid e 

directed forward and upward by the rockably support ing 

system 3. 

[0043] That is, the upper casing 6, while being spa ced 

a predetermined height above the lower casing 7, is  

slightly lifted into an obliquely upward and forwar d-facing 

position.  At the “fifth position”, the first massa ging 

recess 8 has an open top, an open front, and an ope n rear. 

 More specifically, as shown in FIG. 6, a knee-side  

part of the thigh T2 is sandwiched between the firs t 

massaging members 10 of the upper massaging system 2.  At 
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the “fifth position”, the first massaging members 1 0 apply 

a lateral squeezing force for pressing massage to t he knee-

side part of the thigh T2 placed in the first massa ging 

recess 8.  The “fifth position” shown in FIG. 6 may  be 

considered to be a position of transition from the “fourth 

position” to the “sixth position”. 

[0044] The size of user’s thigh T2 is determinative  of 

the pressing position of the first massaging member  10 in 

the longitudinal direction.  Moreover, the upper ma ssaging 

system 2 is secured by the rockably supporting syst em 3. 

 A shift from this position to the “sixth position”  is 

effected by rocking the upper casing 6 further upwa rd about 

the axis of the rock shaft 12 of the upper massagin g system 

2. 

[0045] In attaining the “sixth position” shown in t he 

right-hand drawing in the lower half of FIG. 1 and also in 

FIG. 7, after being moved upward by the vertically moving 

system 4, the upper casing 6 is raised with its fro nt-end 

side directed rearward and upward by the rockably 

supporting system 3. 

 That is, the upper casing 6, while being spaced a 

predetermined height above the lower casing 7, is t ilted 

back into an obliquely upward and rearward-facing p osition.  

At the “sixth position”, the first massaging recess  8 has 

an open top, an open front, and an open rear. 
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[0046] More specifically, as shown in FIG. 7, a leg  

joint-side part of the thigh T2 is sandwiched betwe en the 

first massaging members 10 of the upper massaging s ystem 2.  

At the “sixth position”, the first massaging member s 10 

apply a lateral squeezing force for pressing massag e to the 

leg joint-side part of the thigh T2 placed in the f irst 

massaging recess 8. 

 The size of user’s thigh T2 is determinative of th e 

pressing position of the first massaging member 10 in the 

longitudinal direction.  Moreover, the upper massag ing 

system 2 is secured by the rockably supporting syst em 3. 

[0047] Thus, the upper massaging system 2 can be mo ved 

to the desired position simply by raising the upper  casing 

6 which has been moved to a higher position spaced a 

predetermined height above the lower casing 7, ensu ring 

easy changing of the upper massaging position. 

 The upper massaging position can be changed 

(returned) from the “sixth position” to the “fourth  

position” or the “fifth position” by reversing the 

described procedure. 

[0048] After being moved upward, the upper casing 6  

(upper massaging system 2) can be rocked in the fro nt-rear 

direction and locked in the desired position, e.g. any of 

the “fourth to sixth positions”, thereby accomplish ing 

changing of the upper massaging position. 
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 That is, for example, at the “fourth position” sho wn 

in the left-hand drawing in the lower half of FIG. 1 and 

also in FIG. 5, the right-hand and left-hand first 

massaging recesses 8 receive the right and left cal ves C2, 

respectively. 

[0049] At the “fifth position” shown in the middle 

drawing in the lower half of FIG. 1 and also in FIG . 6, the 

right-hand and left-hand first massaging recesses 8  receive 

the right and left thighs T2 (knee-side part), 

respectively. 

 At the “sixth position” shown in the right-hand 

drawing in the lower half of FIG. 1 and also in FIG . 7, the 

right-hand and left-hand first massaging recesses 8  receive 

the right and left thighs T2 (leg joint-side part),  

respectively.  In this way, the massager performs m assage 

in different massaging positions, namely the “fourt h to 

sixth positions”, for example.  That is, the leg ma ssager 1 

pursuant to the present invention is also suited fo r the 

leg L2 of a user of relatively large build (having a 

relatively long leg length). 

[0050] The upper massaging positions such as the 

“fourth to sixth positions” as employed in this emb odiment 

are one example and therefore not intended to be li miting 

of the angularity of the upper massaging system 2 a s 

exemplified herein. 
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 Moreover, use can be made of an arrangement that 

enables the upper casing 6 to move upward and then rock in 

the front-rear direction for back-and-forth travel between 

the “fourth position” and the “sixth position”.  Th is makes 

it possible to massage the calf C2 area and the thi gh T2 

area in succession. 

[0051] That is, preferably, after the upper casing 6 

in its forward-leaning position toward the lower ca sing 7 

is moved upward by using the vertically moving syst em 4, 

the rockably supporting system 3 rocks the upper ca sing 6 

rearward in a manner permitting successive changing  of its 

position from the original forward-leaning position  to the 

obliquely upward and forward-facing position, and f rom 

there to the obliquely upward and rearward-facing p osition. 

 For the rising (rocking) movement of the upper cas ing 

6, for example, the rockably supporting system 3 ma y be 

provided with a mechanism that enables the upper ca sing 6 

(upper massaging system 2) to “rise” and “lean forw ard” 

automatically (which will hereafter be described in  

detail). 

[0052] That is, preferably, the rockably supporting  

system 3 has a mechanism that enables the upper cas ing 6 to 

“rise” and “lean forward” automatically, so that th e upper 

casing 6 (upper massaging system 2) can be automati cally 

rocked in the front-rear direction for back-and-for th 
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movement between the calf C area and the thigh T ar ea via 

the rockably supporting system 3.  This makes it po ssible 

to massage, in addition to the foot F, leg areas in  the 

range from the calf C through the thigh T. 

[0053] The foot F placed in the second massaging 

recess 9 of the lower casing 7 may be accidentally lifted 

in response to the automatic back-and-forth rocking  motion 

of the upper casing 6 (upper massaging system 2) in  the 

front-rear direction.  It is therefore preferable t o 

provide an arrangement that enables the paired seco nd 

massaging members 11 to press and hold the foot F1 firmly.  

This eliminates the occurrence of a lift of the foo t F. 

 Moreover, for the upward and downward movement of the 

upper casing 6, the vertically moving system 4 may be 

provided with a mechanism that enables the upper ca sing 6 

to move up and down automatically (which will herea fter be 

described in detail).  This enables the massager to  easily 

adapt to user’s legs of varying lengths and thus ma ssage 

the leg L properly regardless of its length (the le ngth of 

a below-knee part of the leg L, in particular), whe ther it 

be short or long. 

[0054] It is also preferable to provide an arrangem ent 

that enables the automatic “rising” and “forward-le aning” 

movement of the upper casing 6 and the “upward” and  

“downward” movement thereof to be effected in conce rt with 
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each other. 

 The following describes the structure of the leg 

massager 1 according to this embodiment. 

 The leg massager 1, which is placed on a floor R, 

etc., serves to massage both of the right and left legs L, 

as massage target areas, of a user sitting in a cha ir, etc.  

The leg massager 1 is designed to perform simultane ous 

kneading and squeezing massage on different areas o f the 

leg L, namely the foot F and any of the calf C and the 

thigh T, for example. 

[0055] Moreover, the leg massager 1 has an arrangem ent 

for producing vibrating and pressing motion to perf orm 

finger-pressure massage on the sole S and the arch (of the 

foot) A of a user.  The leg massager 1 also has an 

arrangement capable of performing thermomassage on the leg 

L. 

 The leg massager 1 comprises: the lower massaging 

system 5 for performing massage on massage target a reas of 

user’s leg L including at least the foot F; the upp er 

massaging system 2 for performing massage on massag e target 

areas (calf C, thigh T, etc.) located above the mas sage 

target areas to be massaged by the lower massaging system 

5; the rockably supporting system 3 that supports t he upper 

massaging system 2 for rocking motion about a horiz ontal-

pointing axis in the front-rear direction; and the 
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vertically moving system 4 that permits up-and-down  

movement of the upper massaging system 2. 

[0056] The leg massager 1 further comprises: a safe ty 

mechanism 13 that stops the vertically moving syste m 4 in 

case of trouble during the downward movement of the  upper 

casing 6; and a stop mechanism 14 that stops the ve rtically 

moving system 4 upon the upper casing 6 reaching a 

predetermined position during its upward movement. 

 As shown in FIG. 8, the upper casing 6 is an 

elongated member made to have a forwardly-extending  

configuration at the “first position”, and have an 

upwardly-extending configuration at the “sixth posi tion” 

shown in FIG. 9.  The upper casing 6 forms an inter ior 

space therein to accommodate the upper massaging sy stem 2. 

[0057] The upper casing 6 is a forked member having  

its left end, mid-portion in the horizontal directi on, and 

right end extended forward in furcation form.  The upper 

casing 6 is provided at each of its left end, mid-p ortion 

in the horizontal direction, and right end with the  first 

massaging member 10 of the upper massaging system 2 .  That 

is, the first massaging members 10 are arranged in pairs, 

with the first massaging members 10 of each pair sp aced 

apart in the horizontal direction. 

 For cases where the user manually lifts the upper 

casing 6, the left and right ends of the upper casi ng 6 
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each serve as a grip portion which is grasped by us er’s 

hand.  The grip portion helps the user change the u pper 

massaging position. 

[0058] The upper casing 6 is supported for rocking 

motion relative to the lower casing 7 in the front- rear 

direction by the rockably supporting system 3 (whic h will 

hereafter be described in detail).  That is, the up per 

casing 6 is rockable in sync with the axial rocking  motion 

of the horizontal-pointing rock shaft 12 of the bui lt-in 

upper massaging system 2. 

 The upper casing 6 is preferably provided at its 

upper surface (the upper surface of the horizontal mid-

portion is desirable) with a switch to permit selec tion 

between an actuation mode and a stationary mode for  the 

operation of the leg massager 1.  In this case, eve n when 

the upper casing 6 is raised as shown in FIG. 9, th e switch 

disposed on the upper surface of the upper casing 6  is easy 

to look at for the user, ensuring increased visibil ity of 

the switch. 

[0059] In the upper casing 6, a space between the l eft 

end and the horizontal mid-portion, as well as a sp ace 

between the horizontal mid-portion and the right en d, serve 

as the first massaging recess 8.  That is, the uppe r casing 

6 is provided with a pair of horizontally-spaced-ap art 

first massaging recesses 8.  The first massaging re cesses 8 
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receive the right and left calves C or the right an d left 

thighs T, for example. 

 For example, at the “first position” shown in FIG.  8, 

the first massaging recess 8 has an open top, an op en 

front, and an open bottom.  Moreover, at the “sixth  

position” shown in FIG. 9, the first massaging rece ss 8 has 

an open top, an open front, and an open rear.  Alth ough not 

shown in the drawings, the paired right-hand and le ft-hand 

first massaging recesses 8 are each fitted internal ly with 

a lining material which is elastic, flexible, and 

adequately breathable. 

[0060] As shown in the drawings e.g. FIGs. 8 to 11,  in 

the leg massager 1 pursuant to the present inventio n, the 

upper massaging system 2 can be supported for rocki ng 

motion about a horizontal-pointing axis by the rock ably 

supporting system 3.  The rockably supporting syste m 3 will 

now be described in detail. 

 As shown in the drawings e.g. FIGs. 8 to 11, the 

rockably supporting system 3, which is situated abo ve the 

vertically moving system 4, supports the base-end s ide of 

the upper casing 6 (both ends of the upper massagin g system 

2 in the horizontal direction) for rocking motion a bout the 

horizontal-pointing rock shaft 12, so that the fron t-end 

side of the elongated upper casing 6 accommodating the 

upper massaging system 2 can be raised rearward. 
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[0061] The rockably supporting system 3 enables the  

upper massaging system 2 to rock about the axis of the 

horizontal-pointing rock shaft 12 in the front-rear  

direction.  The rockably supporting system 3 is hou sed in 

the upper casing 6. 

 The rockably supporting system 3 comprises: a 

rockably supporting member 15 that supports the upp er 

massaging system 2 for rocking motion in the front- rear 

direction; the rock shaft 12 mounted with its axis pointing 

in the horizontal direction; a drive shaft 16 mount ed with 

its axis pointing in the horizontal direction, whic h is 

disposed in a location other than the location of t he rock 

shaft 12; a rock drive section 17 for rotatably dri ving the 

drive shaft 16; and a rock conversion section 18 fo r 

converting a rotational driving force exerted by th e drive 

shaft 16 into rocking motion of the upper massaging  system 

2. 

[0062] The rockably supporting member 15 is a 

substantially U-shaped member having its left and r ight 

ends extended upward.  The rockably supporting memb er 15 

comprises: a left-hand protruding portion 19 formed  so as 

to extend upward from the left end; and a right-han d 

protruding portion 20 formed so as to extend upward  from 

the right end. 

 The rockably supporting member 15 supports, at its  
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left-hand protruding portion 19 and right-hand prot ruding 

portion 20, the upper massaging system 2 mounted in  

suspended fashion for rocking motion in the front-r ear 

direction.  The left-hand protruding portion 19 and  the 

right-hand protruding portion 20 are each formed wi th a 

hole 21 having a horizontal-pointing axis.  The hol e 21 

rockably supports each end of the rock shaft 12. 

[0063] Moreover, the left-hand protruding portion 1 9 

and the right-hand protruding portion 20 each have a 

circular plate-shaped front end.  The outer periphe ry of 

each of the left-hand protruding portion 19 and the  right-

hand protruding portion 20 is provided with a gear- wheel 

member 25 constituting the rock conversion section 18.  The 

gear-wheel member 25 has a meshing engagement with a pinion 

gear 24 constituting the rock conversion section 18 .  The 

pinion gear 24 travels around the gear-wheel member  25. 

 The rock shaft 12 is mounted with its axis pointin g 

in the horizontal direction, and attached to the up per 

massaging system 2.  The rock shaft 12 is disposed in each 

of the left-hand protruding portion 19 and the righ t-hand 

protruding portion 20.  That is, there is provided a pair 

of left-hand and right-hand rock shafts 12.  More 

specifically, the left-hand rock shaft 12 is insert ed into 

the hole 21 of the left-hand protruding portion 19,  and the 

right-hand rock shaft 12 is inserted into the right -hand 
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protruding portion 20.  The rock shafts 12 permit r ocking 

motion of the upper massaging system 2 in the front -rear 

direction. 

[0064] The drive shaft 16 is mounted with its axis 

pointing in the horizontal direction, and placed so  as to 

run between the left-hand protruding portion 19 and  the 

right-hand protruding portion 20 of the rockably su pporting 

member 15.  The drive shaft 16 is mounted with its 

lengthwise intermediate area passing through a gear  case 23 

of the rock drive section 17.  The drive shaft 16 i s 

rotated under a rotational driving force exerted by  the 

rock drive section 17. 

 The drive shaft 16 is supported at its ends in the  

horizontal direction by a base body 54 constituting  the 

upper massaging system 2.  Moreover, the drive shaf t 16 is 

provided at each of its horizontal ends with a pini on gear 

24 constituting the rock conversion section 18. 

[0065] The rock drive section 17 is attached to a 

lengthwise intermediate area of the base body 54 

constituting the upper massaging system 2.  The roc k drive 

section 17 comprises: a rock motor 22 for producing  output 

of a rotational driving force; and a gear case 23 t hat, 

while effecting deceleration to a predetermined rpm , 

transmits the rotational driving force to the drive  shaft 

16. 
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 At the “sixth position” (refer to FIG. 10), the ro ck 

motor 22 is situated on a wall surface, now being l ower 

wall surface, of the base body 54, with its output shaft 

22a pointing leftward.  At the “first position” (re fer to 

FIG. 11), the rock motor 22 is situated on a wall s urface, 

now being rear wall surface, of the base body 54. 

[0066] The gear case 23 receives the drive shaft 16  

therethrough, and also accommodates a plurality of gears.  

Moreover, the output shaft 22a of the rock motor 22  is 

inserted into the gear case 23.  At the “sixth posi tion” 

(refer to FIG. 10), the gear case 23 is located abo ve the 

rock motor 22.  At the “first position”, the gear c ase 23 

is located forward of the rock motor 22.  That is, the rock 

drive section 17 is located centrally of the base b ody 54. 

[0067] The rock conversion section 18 comprises: th e 

pinion gear 24 (planet gear) attached to the drive shaft 

16; and the gear-wheel member 25 (sun gear) formed on the 

outer periphery of each of the left-hand protruding  portion 

19 and the right-hand protruding portion 20 of the rockably 

supporting member 15.  The rock conversion section 18 has a 

planetary gear train-like configuration. 

 In this embodiment, there is provided a gear-wheel  

member 25a formed on the outer periphery of the fro nt side 

of the left-hand protruding portion 19 of the rocka bly 

supporting member 15.  That is, the gear-wheel memb er 25a 
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may be considered to be secured to the left-hand pr otruding 

portion 19.  The gear-wheel member 25a has a meshin g 

engagement with a pinion gear 24a attached to the l eft end 

of the drive shaft 16. 

[0068] There is also provided a gear-wheel member 2 5b 

formed on the outer periphery of the front side of the 

right-hand protruding portion 20 of the rockably su pporting 

member 15.  That is, the gear-wheel member 25b may be 

considered to be secured to the right-hand protrudi ng 

portion 20.  The gear-wheel member 25b has a meshin g 

engagement with a pinion gear 24b attached to the r ight end 

of the drive shaft 16. 

 The pinion gear 24 is caused to travel around the 

gear-wheel member 25 (sun gear) via the drive shaft  16 

rotating under a rotational driving force.  The mov ement of 

the pinion gear 24 permits rocking motion of the up per 

massaging system 2 in the front-rear direction. 

[0069] The rockably supporting system 3 further 

comprises: a shaft-angle detection section 26 for d etecting 

the angle of rotation of the drive shaft 16; a posi tion 

detection section 27 for detecting the rock limit p osition 

of the first massaging member 10; and a stop sectio n that 

stops the rocking motion of the first massaging mem ber 10 

in accordance with the results of detection by the shaft-

angle detection section 26 and the position detecti on 



36 

section 27. 

 For example, the stop section may be housed in a 

control section for controlling the leg massager 1.  

[0070] The shaft-angle detection section 26 is 

disposed at a lengthwise intermediate area of the d rive 

shaft 16, and attached to the gear case 23 of the r ock 

drive section 17.  The shaft-angle detection sectio n 26 

detects a predetermined position of the first massa ging 

member 10 in the front-rear direction.  During the rocking 

motion of the first massaging member 10 in the fron t-rear 

direction, the shaft-angle detection section 26 det ects the 

position of the first massaging member 10 upon the angle of 

rotation of the drive shaft 16 reaching a predeterm ined 

level. 

[0071] Following the completion of position detecti on 

by the shaft-angle detection section 26, in accorda nce with 

the detection result, the stop section discontinues  the 

rotation of the drive shaft 16 to stop the rocking motion 

of the first massaging member 10.  For example, a r otary 

encoder is desirable for use as the shaft-angle det ection 

section 26. 

 The position detection section 27 is attached to e ach 

of the left-hand protruding portion 19 and the righ t-hand 

protruding portion 20 of the rockably supporting me mber.  

The position detection section 27 detects an upper limit 
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position reachable by the first massaging member 10  in 

rising movement and a lower limit position reachabl e by the 

first massaging member 10 in forward-leaning moveme nt. 

[0072] That is, the position detection section 27 

detects the upper or lower limit position of the fi rst 

massaging member 10 when the pinion gear 24a attach ed to 

the left end of the drive shaft 16, now traveling a round 

over the gear-wheel member 25a formed on the left-h and 

protruding portion 19, reaches the uppermost or low ermost 

end of the gear-wheel member 25a, as well as when t he 

pinion gear 24b attached to the right end of the dr ive 

shaft 16, now traveling around over the gear-wheel member 

25b formed on the right-hand protruding portion 20,  reaches 

the uppermost or lowermost end of the gear-wheel me mber 

25b. 

[0073] Upon the position detection section 27 

detecting the upper or lower limit position reachab le by 

the first massaging member 10, in accordance with t he 

detection result, the stop section discontinues the  

rotation of the drive shaft 16 to stop the rocking motion 

of the first massaging member 10.  For example, a l imit 

switch is desirable for use as the position detecti on 

section 27.   

 The rockably supporting system 3 thus far detailed  

takes the following transmission path. 
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[0074] That is, on inputting of a rotational drivin g 

force outputted from the rock motor 22 to the gear case 23, 

the rotational driving force is transmitted to the drive 

shaft 16 within the gear case 23.  As the drive sha ft 16 is 

rotated under the transmitted rotational driving fo rce, the 

pinion gears 24 attached to the left and right ends , 

respectively, of the drive shaft 16 are rotated 

correspondingly. 

 The pinion gear 24a travels around the gear-wheel 

member 25a formed on the outer periphery of the lef t-hand 

protruding portion 19 of the rockably supporting me mber 15.  

On the other hand, the pinion gear 24b travels arou nd the 

gear-wheel member 25b formed on the outer periphery  of the 

right-hand protruding portion 20 of the rockably su pporting 

member 15. 

[0075] The travel of the pinion gear 24 over the ge ar-

wheel member 25 causes the base body 54 supporting the 

drive shaft 16 to rock.  That is, the pinion gear 2 4 

effects, in conjunction with the gear-wheel member 25, 

conversion of the rotational driving force into roc king 

motion.  The rocking motion of the base body 54 cau ses the 

first massaging member 10 (upper massaging system 2 ) to 

rock about the axis of the rock shaft 12 in the fro nt-rear 

direction. 

 Thus constructed, the rockably supporting system 3  
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supports the upper massaging system 2 for rocking m otion. 

[0076] For example, in response to the downward tra vel 

of the pinion gear 24 over the gear-wheel member 25 , the 

first massaging member 10 inside the upper casing 6  rocks 

so as to lean forward.  On the other hand, in respo nse to 

the upward travel of the pinion gear 24 over the ge ar-wheel 

member 25, the first massaging member 10 inside the  upper 

casing 6 rocks so as to rise rearward. 

 Upon the pinion gear 24 reaching the lowermost end  of 

the gear-wheel member 25, the position detection se ction 27 

detects the lower limit position of the first massa ging 

member.  In accordance with the result of detection  by the 

position detection section 27, the stop section sto ps the 

downward rocking motion of the first massaging memb er 10.  

In consequence, the first massaging member 10 insid e the 

upper casing 6 leans forward, and is thus adjusted into the 

“first position” as shown in FIG. 2, etc.  When the  first 

massaging member 10 inside the upper casing 6 remai ns 

upward in a position to which it was moved by the 

vertically moving system 4, the first massaging mem ber 10 

is adjusted into the “fourth position” as shown in FIG. 5, 

etc. 

[0077] Upon the pinion gear 24 approaching the cent ral 

part of the gear-wheel member 25 in the vertical di rection, 

the shaft-angle detection section 26 detects that t he 
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predetermined position has been reached.  In accord ance 

with the result of detection by the position detect ion 

section 27, the stop section stops the rocking moti on of 

the first massaging member 10.  In consequence, the  first 

massaging member 10 inside the upper casing 6 is di rected 

forward and obliquely upward, and is thus adjusted into the 

“second position” as shown in FIG. 3, etc.  When th e first 

massaging member 10 inside the upper casing 6 remai ns 

upward in a position to which it was moved by the 

vertically moving system 4, the first massaging mem ber 10 

is adjusted into the “fifth position” as shown in F IG. 6, 

etc. 

[0078] Upon the pinion gear 24 reaching the uppermo st 

end of the gear-wheel member 25, the position detec tion 

section 27 detects the upper limit position of the first 

massaging member.  In accordance with the result of  

detection by the position detection section 27, the  stop 

section stops the upward rocking motion of the firs t 

massaging member 10.  In consequence, the first mas saging 

member 10 inside the upper casing 6 is directed rea rward 

and obliquely upward, and is thus adjusted into the  “third 

position” as shown in FIG. 4, etc.  When the first 

massaging member 10 inside the upper casing 6 remai ns 

upward in a position to which it was moved by the 

vertically moving system 4, the first massaging mem ber 10 
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is adjusted into the “sixth position” as shown in F IG. 7, 

etc. 

[0079] That is, in this embodiment, in the interest  of 

adaptability to any area of the leg L1 of a user of  

relatively small build (having a relatively short l eg 

length), such as the calf C1 (first massage target area) 

and the thigh T1 (second massage target area), the rockably 

supporting system 3 permits stepwise selection of t he 

position of the first massaging member 10 from amon g a 

plurality of positions, ranging from the “first pos ition” 

(obliquely downward and forward-facing position) to  the 

“third position” (upward-facing position). 

[0080] Moreover, in this embodiment, in the interes t 

of adaptability to any area of the leg L2 of a user  of 

relatively large build (having a relatively long le g 

length), such as the calf C2 (first massage target area) 

and the thigh T2 (second massage target area), the rockably 

supporting system 3 permits stepwise selection of t he 

position of the first massaging member 10 from amon g a 

plurality of positions, ranging from the “fourth po sition” 

(obliquely downward and forward-facing position) to  the 

“sixth position” (upward-facing position). 

[0081] As shown in FIGs. 8 to 11, below the rockabl y 

supporting system 3, there is disposed the vertical ly 

moving system 4 for moving the upper casing 6 and t he upper 
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massaging system 2 in the vertical direction.  The 

vertically moving system 4 is housed in an up-and-d own 

casing 28.  The up-and-down casing 28 is disposed a t the 

rear of the lower casing 7.  The vertically moving system 4 

is housed so as to be freely moved upward out of an d 

retracted into the up-and-down casing 28. 

 More specifically, the vertically moving system 4 

comprises: an up-and-down drive section 29 for prod ucing a 

driving force to move the upper massaging system 2,  etc. in 

the vertical direction; an up-and-down shaft 30 mou nted 

with its axis pointing in the horizontal direction;  up-and-

down means 31, disposed below the rockably supporti ng 

member 15, for moving the upper massaging system 2,  etc. in 

the vertical direction; and an up-and-down support member 

34 that supports the up-and-down drive section 29. 

[0082] The up-and-down drive section 29 rotates the  

up-and-down shaft 30 for output of a driving force for 

moving the upper massaging system 2, etc. in the ve rtical 

direction, and transmits the resulting driving forc e to the 

up-and-down means 31.  The up-and-down drive sectio n 29 

comprises: an up-and-down motor 35 for producing ou tput of 

a driving force (rotational driving force); and a g ear case 

36 that, while effecting deceleration to a predeter mined 

rpm, transmits the rotational driving force to the up-and-

down shaft 30. 
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 The up-and-down motor 35 is located toward the lef t 

end of the up-and-down support member 34, with its output 

shaft 35a pointing leftward.  The gear case 36 is l ocated 

above the up-and-down motor 35.  The gear case 36 r eceives 

the up-and-down shaft 30 therethrough, and also 

accommodates a plurality of gears.  Moreover, the o utput 

shaft 35a of the up-and-down motor 35 is inserted i nto the 

gear case 36. 

[0083] The up-and-down shaft 30 is mounted with its  

axis pointing in the horizontal direction, and plac ed so as 

to run between the left and right ends of the up-an d-down 

support member 34.  The up-and-down shaft 30 is loc ated 

above the up-and-down motor 35, and placed so as to  pass 

through the gear case 36. 

 The vertically moving system 4 further comprises: a 

shaft-angle detection section 32 for detecting the angle of 

rotation of the up-and-down shaft 30; a position de tection 

section 33 for detecting the upward- or downward-mo vement 

limit position of the upper massaging system 2; and  a stop 

section that stops the upward or downward movement of the 

upper massaging system 2 in accordance with the res ults of 

detection by the shaft-angle detection section 32 a nd the 

position detection section 33. 

[0084] The stop section may be identical with the s top 

section provided in the rockably supporting system 3. 
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 The shaft-angle detection section 32 is disposed a t a 

lengthwise intermediate area of the up-and-down sha ft 30.  

The shaft-angle detection section 32 detects a 

predetermined position of the upper massaging syste m 2 in 

the vertical direction.  During the vertical moveme nt of 

the upper massaging system 2, the shaft-angle detec tion 

section 32 detects the position of the upper massag ing 

system 2 upon the angle of rotation of the up-and-d own 

shaft 30 reaching a predetermined level. 

[0085] Following the completion of position detecti on 

by the shaft-angle detection section 32, in accorda nce with 

the detection result, the stop section discontinues  the 

rotation of the up-and-down shaft 30 to stop the ve rtical 

movement of the upper massaging system 2.  For exam ple, a 

rotary encoder is desirable for use as the shaft-an gle 

detection section 32. 

 The position detection section 33 is attached to e ach 

of a left-hand columnar member 37 and a right-hand columnar 

member 38 of the up-and-down support member.  The p osition 

detection section 33 detects an upper limit positio n 

reachable by the upper massaging system 2 in upward  

movement and a lower limit position reachable by th e upper 

massaging system 2 in downward movement. 

[0086] That is, the position detection section 33 

detects the upper or lower limit position of the up per 
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massaging system 2 when a pinion gear 44 attached t o the 

left end of the up-and-down shaft 30, now traveling  over a 

rack gear 43 formed on the left-hand columnar membe r 37, 

reaches the uppermost or lowermost end of the rack gear 43, 

as well as when a pinion gear 44 attached to the ri ght end 

of the up-and-down shaft 30, now traveling over a r ack gear 

43 formed on the right-hand columnar member 38, rea ches the 

uppermost or lowermost end of the rack gear 43. 

[0087] When the position detection section 33 detec ts 

the upper or lower limit position reachable by the upper 

massaging system 2, in accordance with the detectio n 

result, the stop section discontinues the rotation of the 

up-and-down shaft 30 to stop the upward or downward  

movement of the upper massaging system 2.  For exam ple, a 

limit switch is desirable for use as the position d etection 

section 33. 

 The up-and-down support member 34 is a columnar 

member formed in upstanding condition on the bottom  plate 

of the lower casing 7.  The up-and-down support mem ber 34 

comprises: the left-hand columnar member 37 formed in 

upstanding condition on the left-hand area of the b ottom 

plate of the lower casing 7; the right-hand columna r member 

38 formed in upstanding condition on the right-hand  area of 

the bottom plate of the lower casing 7; and a beam member 

39 placed so as to run between the left-hand column ar 
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member 37 and the right-hand columnar member 38. 

[0088] The left-hand columnar member 37 and the rig ht-

hand columnar member 38 are each provided with a gu ide rail 

41 constituting the up-and-down means 31.  The beam  member 

39 provides connection between the left-hand column ar 

member 37 and the right-hand columnar member 38.  T he beam 

member 39 is fitted with the shaft-angle detection section 

32, the up-and-down motor 35, the gear case 36, etc .  

Moreover, the beam member 39 is formed with a groov e 40 

having a horizontal-pointing axis.  A bearing engag es in 

the groove 40.  The up-and-down shaft 30 is rotatab ly 

supported via the bearing. 

[0089] The up-and-down means 31 is located toward e ach 

of the inner left and right ends of the up-and-down  casing 

28. 

 The up-and-down means 31 comprises: the guide rail  41 

in the form of a vertically-elongated continuous me mber 

having a concave cross section; a slider 42 which e ngages 

the guide rail 41 for vertical movement; the rack g ear 43 

mounted with its teeth aligned in the vertical dire ction; 

and the pinion gear 44 which moves in the vertical 

direction while rolling over the rack gear 43. 

[0090] The guide rail 41 is an elongated rodlike 

member mounted with its axis pointing in the vertic al 

direction.  The guide rail 41 is fitted with the ve rtically 
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movable slider 42.  The guide rail 41 comprises: a left-

hand guide rail 41a attached to the left-hand colum nar 

member 37 and a right-hand guide rail 41b attached to the 

right-hand columnar member 38. 

 The slider 42 is a columnar member downstanding fr om 

the lower end of the rockably supporting member 15.   The 

slider 42 is substantially equal in length to the g uide 

rail 41.  The slider 42 is guided along the guide r ail 41 

into vertical movement.  The slider 42 comprises: a  left-

hand slider 42a formed in downstanding condition on  the 

left-hand area of the rockably supporting member 15 ; and a 

right-hand slider 42b formed in downstanding condit ion on 

the right-hand area of the rockably supporting memb er 15. 

[0091] The rack gear 43 is formed on the front face  of 

the slider 42.  The rack gear 43 has a vertically-e longated 

toothed area.  That is, like the slider 42, the rac k gear 

43 is an elongated member formed on the front face of the 

slider 42 so as to extend from the upper end to the  lower 

end of the slider 42.  The rack gear 43 comprises: a rack 

gear 43a formed on the front face of the left-hand slider 

42a; and a rack gear 43b formed on the front face o f the 

right-hand slider 42b. 

[0092] The pinion gear 44 is disposed on the front 

side of the slider 42, and has a meshing engagement  with 

the rack gear 43 attached to the slider 42. 
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 There is provided a pinion gear 44a attached to th e 

left end of the up-and-down shaft 30.  The pinion g ear 44a 

has a meshing engagement with the rack gear 43a, an d is 

rotatably fitted in a recess formed in the front si de of 

the guide rail 41a. 

[0093] There is provided a pinion gear 44b attached  to 

the right end of the up-and-down shaft 30.  The pin ion gear 

44b has a meshing engagement with the rack gear 43b , and is 

rotatably fitted in a recess formed in the front si de of 

the guide rail 41b. 

 The guide rail 41, the slider 42, the rack gear 43 , 

and the pinion gear 44 are disposed inside the up-a nd-down 

casing 28.  Although not shown in the drawings, in order to 

prevent the slider 42, the pinion gear 44, etc. fro m 

accidentally becoming detached from the left-hand c olumnar 

member 37 as well as the right-hand columnar member  38, the 

left-hand columnar member 37 and the right-hand col umnar 

member 38 are each fitted with a cover member for 

externally covering the slider 42, the pinion gear 44, etc. 

[0094] The vertically moving system 4 thus far 

detailed takes the following transmission path. 

 That is, on inputting of a rotational driving forc e 

outputted from the up-and-down motor 35 to the gear  case 

36, the rotational driving force is transmitted to the up-

and-down shaft 30 within the gear case 36.  As the up-and-
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down shaft 30 is rotated under the transmitted rota tional 

driving force, the pinion gear 44a attached to the left end 

of the up-and-down shaft 30 and the pinion gear 44b  

attached to the right end of the up-and-down shaft 30 are 

rotated correspondingly. 

[0095] The pinion gear 44a travels over the rack ge ar 

43a formed on the front face of the left-hand slide r 42a.  

The pinion gear 44b travels over the rack gear 43b formed 

on the front face of the right-hand slider 42b. 

 The travel of the pinion gear 44a over the rack ge ar 

43a causes the left-hand slider 42a to move upward or 

downward.  The travel of the pinion gear 44b over t he rack 

gear 43b causes the right-hand slider 42b to move u pward or 

downward.  That is, the pinion gear 44 effects, in 

conjunction with the gear-wheel member 25, conversi on of 

the rotational driving force into vertical movement .  The 

upward or downward movement of the left-hand slider  42a and 

the right-hand slider 42b causes the upper massagin g system 

2 to move in the vertical direction. 

[0096] Thus constructed, the vertically moving syst em 

4 supports the upper massaging system 2 for vertica l 

movement. 

 For example, in response to the downward travel of  

the pinion gear 44 over the rack gear 43, the upper  

massaging system 2 inside the upper casing 6 moves 
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downward.  On the other hand, in response to the up ward 

travel of the pinion gear 44 over the rack gear 43,  the 

upper massaging system 2 inside the upper casing 6 moves 

upward. 

[0097] Upon the pinion gear 44 reaching the lowermo st 

end of the rack gear 43, the position detection sec tion 33 

detects the lower limit position of the upper massa ging 

system.  In accordance with the result of detection  by the 

position detection section 33, the stop section sto ps the 

downward movement of the upper massaging system 2 ( upper 

casing 6) which is coming near the lower casing 7.  The up-

and-down casing 28 is retracted into the lower casi ng 7.  

Now the massager is ready for operation of switchin g among 

the “first to third positions” shown in FIGs. 2 to 4, for 

example. 

[0098] Upon the pinion gear 44 reaching a 

predetermined area of the rack gear 43 in the verti cal 

direction, the shaft-angle detection section 32 det ects 

that the predetermined position has been reached.  In 

accordance with the result of detection by the posi tion 

detection section 33, the stop section stops the ve rtical 

movement of the upper massaging system 2.  In conse quence, 

the upper massaging system 2 (upper casing 6) is br ought to 

a stop in the predetermined position. 

 Upon the pinion gear 44 reaching the uppermost end  of 
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the rack gear 43, the shaft-angle detection section  32 

detects the upper limit position of the upper massa ging 

system.  In accordance with the result of detection  by the 

position detection section 33, the stop section sto ps the 

upward movement of the upper massaging system 2 (up per 

casing 6) which is moving away from the lower casin g 7.  

The up-and-down casing 28 is moved up out of the lo wer 

casing 7.  Now the massager is ready for operation of 

switching among the “fourth to sixth positions” sho wn in 

FIGs. 5 to 7, for example. 

[0099] Moreover, the leg massager 1 according to th is 

embodiment includes the safety mechanism 13 that st ops the 

vertically moving system 4 in case of trouble durin g the 

downward movement of the upper casing 6 (in unusual  cases, 

as for example where a load that hinders the downwa rd 

movement of the upper casing 6 is applied). 

 The safety mechanism 13 comprises: a lower detecti on 

section 45 for detecting a hindrance to the downwar d 

movement of the upper casing 6; and a stop section that 

stops the vertically moving system 4 in accordance with the 

result of detection by the lower detection section 45. 

[0100] The lower detection section 45 detects an 

external load exceeding a predetermined level, such  as the 

presence of a foreign object between the downwardly -moving 

upper casing 6 and the lower casing 7 (upwardly-pre ssing 
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load).  Moreover, the lower detection section 45 ma y 

include a structure for detecting the distance betw een the 

downwardly-moving upper casing 6 and the lower casi ng 7.  

The lower detection section 45 is disposed on the u pper 

part of the lower casing 7 (lower massaging system 5).  The 

lower detection section 45 is a pushbutton-like mem ber 

protruding upward from the lower casing 7.  The low er 

detection section 45 is located below that part of the 

upper casing 6 which protrudes forward.  For exampl e, a 

limit switch is desirable for use as the lower dete ction 

section 45. 

[0101] The stop section stops the vertically moving  

system 4 when the lower detection section 45 detect s the 

presence of a foreign object between the downwardly -moving 

upper casing 6 and the lower casing 7.  The stop se ction 

may be identical with the stop section provided in the 

rockably supporting system 3. 

 That is, in the operation of moving the upper casi ng 

6 downward, when the lower detection section 45 det ects a 

downward load, the safety mechanism 13 determines t hat a 

foreign object (for example, a hand of a person oth er than 

the user (a child, for instance)) gets caught in th e gap 

between the upper casing 6 and the lower casing 7, and 

immediately deactivate the vertically moving system  4 to 

stop the downward movement of the upper casing 6 an d the 
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upper massaging system 2. 

[0102] Thus, the safety mechanism 13 prevents human  

hand, etc. from becoming lodged between the casings , 

ensuring avoidance of application of a load to the upper 

casing 6 and the upper massaging system 2. 

 Moreover, the leg massager 1 according to this 

embodiment includes the stop mechanism 14 that stop s the 

vertically moving system 4 upon the upper casing 6 reaching 

a predetermined position during its upward movement . 

 The stop mechanism 14 comprises: an upper detectio n 

section 46 for detecting the arrival of the upwardl y-moving 

upper casing 6 at a predetermined position; and a s top 

section that stops the vertically moving system 4 i n 

accordance with the result of detection by the uppe r 

detection section 46. 

[0103] For example, the upper detection section 46 

detects the arrival of the upper casing 6 (upper ma ssaging 

system 2) at a predetermined position. 

 Upon the upper detection section 46 detecting the 

arrival of the upper casing 6 at the predetermined 

position, the stop section stops the vertically mov ing 

system 4.  The stop section may be identical with t he stop 

section provided in the safety mechanism 13. 

[0104] Moreover, the stop mechanism 14 is configure d 

to stop the vertically moving system 4 in case of t rouble 
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during the upward movement of the upper casing 6 (i n 

unusual cases, as for example where a load that hin ders the 

upward movement of the upper casing 6 is applied).  The 

stop mechanism 14 comprises: a plate member 47 whic h moves 

downward on contact with a foreign object; and a re silient 

member 48 (spring) which is brought into compressio n by the 

plate member 47.  The resilient member 48 (spring) relieves 

a sudden shock to protect a limit switch 49 from da mage. 

[0105] That is, in the operation of moving the uppe r 

casing 6 upward, for example, when there arises an external 

load exceeding a predetermined level, such as the c ontact 

of the plate member 47 with user’s leg L (thigh T, for 

instance) (downwardly-pressing load), the plate mem ber 47 

moves downward to bring the spring 48 into compress ion, and 

also makes contact with the limit switch 49.  Upon 

detection of the downward load via the limit switch  49, the 

stop mechanism 14 determines that the load hinders the 

upward movement of the upper casing 6, and immediat ely 

deactivates the vertically moving system 4 to stop the 

upward movement of the upper casing 6 and the upper  

massaging system 2.  The stop mechanism 14 avoids 

application of a load to the upper casing 6 and the  upper 

massaging system 2. 

[0106] The upper casing 6 accommodates the upper 

massaging system 2.  Various mechanisms may be adop ted for 
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use as the upper massaging system 2. 

 As shown in FIGs. 10 and 11, in this embodiment, t he 

upper massaging system 2 comprises: a pair of right -hand 

and left-hand first massaging members 10 by which a n upper 

massage target area (leg L) such as calf C and thig h T is 

held at its sides; a pressing member 50 for perform ing 

massage from behind the calf C or thigh T; a first drive 

section 51 for producing a rotational driving force ; a 

first rotation shaft 52 which is rotated under the 

rotational driving force from the first drive secti on 51; 

and a first conversion section 53 for converting a 

rotational driving force from the first rotation sh aft 52 

into rocking motion of the first massaging members 10. 

[0107] The upper massaging system 2 is attached to the 

base body 54.  The base body 54 is attached to the 

supporting member of the rockably supporting system  3.  

That is, the upper massaging system 2 is disposed i n 

suspended fashion above the vertically moving syste m 4, and 

supported, via the base body 54, for rocking motion  7 in 

the front-rear direction by the supporting member o f the 

rockably supporting system 3. 

 Each first massaging member 10 is constructed of a n 

elongated platy material.  The first massaging memb ers 10 

are arranged in pairs, with the first massaging mem bers 10 

of each pair spaced apart in the horizontal directi on to 
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receive a massage target area such as the calf C or  the 

thigh T in between.  The paired first massaging mem bers 10 

perform squeezing (pressing) massage on the calf C or the 

thigh T. 

[0108] At the “first position” shown in FIG. 2, etc . 

or the “fourth position” shown in FIG. 5, etc., the  first 

massaging members 10 have their front ends directed  forward 

for massaging the calf C1, C2 (first massage target  area), 

etc. 

 At the “second position” shown in FIG. 3, etc. or the 

“fifth position” shown in FIG. 6, etc., the first m assaging 

members 10 have their front ends directed obliquely  upward 

and forward for massaging the knee-side part of the  thigh 

T1, T2 (second massage target area), etc.  

[0109] Moreover, at the “third position” shown in F IG. 

4, etc. or the “sixth position” shown in FIG. 7, et c., the 

first massaging members 10 have their front ends di rected 

obliquely upward and rearward for massaging the joi nt-side 

part of the thigh T1, T2 (second massage target are a), etc. 

 The pressing member 50 is interposed between the 

paired right-hand and left-hand first massaging mem bers 10, 

and rotatably attached to the first rotation shaft 52.  The 

outer periphery of the pressing member 50 is provid ed with 

a projection directed outward in a radial direction . 

[0110] A set of a pair of the first massaging membe rs 
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10 and the pressing member 50 is assigned to each o f the 

right-hand and left-hand first massaging recesses 8  of the 

upper casing 6; that is, a total of two such sets a re 

provided.  The first massaging member 10 pair and t he 

pressing member 50 are unitarily moved up and down by the 

vertically moving system 4, ensuring efficacious pr essing 

massage on any of massage target areas such as the calf C 

and the thigh T. 

 The first drive section 51 rotates the first rotat ion 

shaft 52 to drive the first massaging member 10 and  the 

pressing member 50.  The first drive section 51 com prises: 

a drive motor 55 for producing output of a driving force 

(rotational driving force); and a gear case 56 that , while 

effecting deceleration to a predetermined rpm, tran smits 

the rotational driving force to the first rotation shaft 

52. 

[0111] The drive motor 55 is located between the 

right-hand first massaging member 10 pair and the l eft-hand 

first massaging member 10 pair, or equivalently loc ated 

centrally of the upper massaging system 2.  At the “sixth 

position” shown in FIG. 10, the drive motor 55 stay s with 

its output shaft pointing downward, and the gear ca se 56 is 

located below the drive motor 55.  The gear case 56  

receives the first rotation shaft 52 therethrough, and also 

accommodates a plurality of gears.  Moreover, the o utput 
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shaft of the drive motor 55 is inserted into the ge ar case 

56. 

[0112] In a location other than the location of the  

drive shaft 16, the first rotation shaft 52 is moun ted with 

its axis pointing in the horizontal direction, and placed 

so as to run between the left-hand protruding porti on 19 

and the right-hand protruding portion 20 of the roc kably 

supporting member 15.  The first rotation shaft 52 is 

mounted with its lengthwise intermediate area passi ng 

through the gear case 56 of the drive section.  The  first 

rotation shaft 52 is rotated under a rotational dri ving 

force from the first drive section 51. 

 The first conversion section 53 comprises: a first  

boss portion 57 that rotates unitarily with the fir st 

rotation shaft 52; a first annular fit portion 58, located 

toward the base end of the first massaging member 1 0, 

fitted externally to the first boss portion 57 for relative 

rotation; and a first restraint portion 59 for rest raining 

the first massaging member 10 from rotating concurr ently 

with the rotation of the first rotation shaft 52. 

[0113] The first boss portion 57 is provided at its  

outer periphery with a cam face.  In the design of the cam 

face, a face inclined with respect to the first rot ation 

shaft 52 may be formed, so that the cam face underg oes 

inclined rotation relative to the axis of the first  
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rotation shaft 52.  The first annular fit portion 5 8 has an 

inside diameter which is substantially equal to or slightly 

greater than the outside diameter of the first boss  portion 

57.  The rotation (inclined rotation) of the first boss 

portion 57 externally fitted with the first annular  fit 

portion 58 imparts rocking motion to the first mass aging 

member 10. 

[0114] The first restraint portion 59 is located 

toward the base end of the first annular fit portio n 58.  

The first restraint portion 59 comprises: a first r estraint 

pin attached to the first annular fit portion 58; a nd a 

first restraint slot, formed in the base body 54, f or 

receiving the first restraint pin for sliding motio n in the 

horizontal direction.  With the side-to-side rockin g motion 

of the first restraint pin within the first restrai nt slot 

in substantially the horizontal direction, the firs t 

annular fit portion 58 is restrained from rotating 

concurrently with the rotation of the first boss po rtion 

57. 

[0115] Moreover, the upper massaging system 2 of th is 

embodiment includes a gap-width adjustment mechanis m 60 for 

adjustment of the width of the gap between the pair ed first 

massaging members 10. 

 The gap-width adjustment mechanism 60 is located 

toward the base end of the first massaging member 1 0, and 
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located above the first rotation shaft 52.  Althoug h not 

shown in the drawings, the gap-width adjustment mec hanism 

60 preferably comprises: a threaded screw portion h aving 

external teeth in helical form, which is attached t o the 

first rotation shaft 52; and an internally toothed member 

located toward the first boss portion 57, which thr eadedly 

engages the threaded screw portion. 

[0116] The horizontal movement of the internally 

toothed member-equipped first boss portion 57 over the 

threaded screw portion enables the first massaging member 

10 to move in the horizontal direction, thus permit ting 

free adjustment of the width of the gap between the  paired 

first massaging members 10. 

 The placement of the gap-width adjustment mechanis m 

60 provides adaptability to the legs L of varying s hapes, 

such as calves C and thighs T of varying sizes and 

thicknesses. 

[0117] Although another mechanism may be adopted fo r 

use as the gap-width adjustment mechanism 60, the m echanism 

just described, i.e. the mechanism disclosed in Jap anese 

Unexamined Patent Publication JP-A 2017-153734 is m ost 

desirable for use.  In the design of the gap-width 

adjustment mechanism 60, self-adjusting capability may be 

incorporated therein.  Moreover, with consideration  given 

to variations in the shape (dimensions) of the foot  F among 
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users, the lower massaging system 5, which will her eafter 

be described, may also be provided with the gap-wid th 

adjustment mechanism 60. 

[0118] The lower casing 7 has a domical (convex) fo rm 

with an upwardly-curved upper surface.  The lower c asing 7 

accommodates the lower massaging system 5, etc.  On  the 

inner bottom surface of the lower casing 7, there i s 

disposed the up-and-down support member 34 of the 

vertically moving system 4 in upstanding condition.   The 

lower casing 7 has a pair of horizontally-spaced-ap art 

second massaging recesses 9 opening into the upper surface 

thereof.  The paired right-hand and left-hand secon d 

massaging recesses 9 receive user’s right and left feet F, 

respectively.  Although not shown in the drawings, the 

second massaging recesses 9 are each fitted interna lly with 

a lining material which is elastic, flexible, and 

adequately breathable. 

[0119] The lower casing 7 accommodates the lower 

massaging system 5.  Various mechanisms may be adop ted for 

use as the lower massaging system 5. 

 As shown in FIGs. 10 and 11, in this embodiment, t he 

lower massaging system 5 comprises: a pair of right -hand 

and left-hand second massaging members 11 by which a 

massage target area including the foot F1 (the toe- to-heel 

region of the leg L) is held at its sides; a second  drive 
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section 61 for producing a rotational driving force ; a 

second rotation shaft 62 which is rotated under the  

rotational driving force from the second drive sect ion 61; 

and a second conversion section 63 for converting a  

rotational driving force from the second rotation s haft 62 

into rocking motion of the second massaging members  11. 

[0120] The lower massaging system 5 further compris es: 

a sole massaging roller 64 for performing pressing massage 

on the lengthwise central area of user’s sole S (th e arch 

(of the foot) A); and a pair of sole massaging memb ers 65 

that are disposed forward of and behind the sole ma ssaging 

roller 64, respectively.  The lower massaging syste m 5 is 

attached to the bottom part of the lower casing 7. 

 The second massaging members 11 are located toward  

the bottom part of the lower casing 7, and located above 

the second rotation shaft 62.  Each second massagin g member 

11 is a platy member elongated in the front-rear di rection 

so as to conform to the shape of the foot F, includ ing the 

toe, the instep, the ankle, and the heel, and curve d so as 

to encase the foot F.  The second massaging members  11 are 

arranged in pairs, with the second massaging member s 11 of 

each pair spaced apart in the horizontal direction to 

receive a massage target area, i.e. the foot F in b etween.  

The paired second massaging members 11 perform sque ezing 

(pressing) massage on the foot F. 
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[0121] The sole massaging roller 64 is interposed 

between the paired right-hand and left-hand second 

massaging members 11, and rotatably attached to the  second 

rotation shaft 62.  The outer periphery of the sole  

massaging roller 64 is provided with a projection d irected 

outward in a radial direction.  In response to the rotation 

of the second rotation shaft 62, the sole massaging  roller 

64 is rotated to apply a pressing force for massage  to the 

arch (of the foot) A. 

[0122] The paired sole massaging members 65 

respectively disposed forward of and behind the sol e 

massaging roller 64 each have a rectangular frame f orm.  

The front-side sole massaging member 65 and the rea r-side 

sole massaging member 65 are coupled to each other.   Each 

sole massaging member 65 is attached to the second rotation 

shaft 62.  That part of the sole massaging member 6 5 which 

faces the front part, as well as the rear part, of the sole 

S is provided with a plurality of massaging pieces 66 in 

projection form.  In response to the rotation of th e second 

rotation shaft 62, the sole massaging members 65 ar e 

rocked, with the massaging pieces 66 performing pre ssing 

massage on the sole S. 

[0123] The second drive section 61 rotates the seco nd 

rotation shaft 62 to drive the second massaging mem ber 11 

and the sole massaging roller 64.  The second drive  section 
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61 comprises: a drive motor 67 for producing output  of a 

driving force (rotational driving force); and a gea r case 

68 that, while effecting deceleration to a predeter mined 

rpm, transmits the rotational driving force to the second 

rotation shaft 62. 

 The drive motor 67 is located between the right-ha nd 

second massaging member 11 pair and the left-hand s econd 

massaging member 11 pair, or equivalently located c entrally 

of the lower massaging system 5.  The drive motor 6 7 is 

mounted with its output shaft 67a pointing forward.   The 

gear case 68 is disposed forward of the drive motor  67.  

The gear case 68 receives the second rotation shaft  62 

therethrough, and also accommodates a plurality of gears.  

Moreover, the output shaft 67a of the drive motor 6 7 is 

inserted into the gear case 68. 

[0124] The second rotation shaft 62 is mounted with  

its axis pointing in the horizontal direction, and placed 

so as to run between the left and right ends of the  lower 

casing 7.  The second rotation shaft 62 is rotatabl y 

supported by a lower support member 69 disposed in 

upstanding condition on the bottom part of the lowe r casing 

7.  The second rotation shaft 62 is mounted with it s 

lengthwise intermediate area passing through the ge ar case 

68 of the drive section.  The second rotation shaft  62 is 

rotated under a rotational driving force from the s econd 
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drive section 61. 

[0125] The second conversion section 63 comprises: a 

second boss portion 70 that rotates unitarily with the 

second rotation shaft 62; a second annular fit port ion 71, 

located toward the base end of the second massaging  member 

11, fitted externally to the second boss portion 70  for 

relative rotation; and a second restraint portion 7 2 for 

restraining the second massaging member 11 from rot ating 

concurrently with the rotation of the second rotati on shaft 

62. 

 The second boss portion 70 is provided at its oute r 

periphery with a cam face.  In the design of the ca m face, 

a face inclined with respect to the second rotation  shaft 

62 may be formed, so that the cam face undergoes in clined 

rotation relative to the axis of the second rotatio n shaft 

62.  The second annular fit portion 71 has an insid e 

diameter which is substantially equal to or slightl y 

greater than the outside diameter of the second bos s 

portion 70.  The rotation (inclined rotation) of th e second 

boss portion 70 externally fitted with the second a nnular 

fit portion 71 imparts rocking motion to the second  

massaging member 11. 

[0126] The second restraint portion 72 is located 

toward the base end of the second annular fit porti on 71.  

The second restraint portion 72 comprises: a second  
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restraint pin attached to the second annular fit po rtion 

71; and a second restraint slot, formed in the bott om part 

of the lower casing 7, for slidably receiving the s econd 

restraint pin.  With the side-to-side rocking motio n of the 

second restraint pin within the second restraint sl ot in 

substantially the horizontal direction, the second annular 

fit portion 71 is restrained from rotating concurre ntly 

with the rotation of the second boss portion 70. 

[0127] The leg massager 1 according to this embodim ent 

further includes a heating device 73 for making the  

interior of the lower casing 7 warm.  The heating d evice 73 

comprises: a hot-air heater 74 for warming of air; and a 

hose 75 for blowing warmed air into the lower casin g 7.  

The hot-air heater 74 comprises: a heat source-gene rating 

section for generating a heat source, such as a hea ting 

wire (nichrome wire); an air suction fan 76; a driv e motor 

for driving the fan 76; and a safety arrangement (s uch as a 

thermostat or thermal fuse).  Air warmed by the hot -air 

heater 74 is blown into the lower casing 7 by the h ose 75, 

and, the air diffused in the interior of the lower casing 7 

warms areas around the second massaging member 11, thereby 

performing thermomassage on a massage target area s uch as 

the foot F. 

[0128] Thus, the leg massager 1 pursuant to the 

present invention achieves easy changing of massagi ng 
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positions and is also capable of adapting to user’s  legs of 

varying lengths by using a position-adjustable mass aging 

system for performing massage on massage target are as of 

user’s legs. 

 That is, as seen from the foregoing description of  

the present invention, the upper massaging system 2  is 

supported for rocking motion about a horizontal-poi nting 

axis by the rockably supporting system 3, and is al so 

caused to move up and down by the vertically moving  system 

4.  This arrangement permits stepwise selection of the 

massaging position from among a plurality of positi ons (the 

“first to sixth positions”) in the front-rear direc tion, 

that is; the first massaging member 10 is capable o f 

changing its position.  Thus, the upper massaging s ystem 2 

is capable of performing pressing massage on any of  a 

massage target area of the leg L1, such as the calf  C1 and 

the thigh T1, and a massage target area of the leg L2, such 

as the calf C2 and the thigh T2, ensuring that the leg 

massager is adaptable to both of the leg L1 of a us er of 

relatively small build (having a relatively short l eg 

length) sitting in a chair, etc. and the leg L2 of a 

sitting user of relatively large build (having a re latively 

long leg length), for example. 

[0129] Moreover, while the first massaging members 10 

are being rocked in the front-rear direction in the  range 
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from the calf C through the thigh T, a massage targ et area 

including the calf C and the thigh T held between t he 

massaging members can be subjected to a squeezing f orce for 

pressing massage on a continuous basis.  That is, t he leg 

massager achieves efficacious massage treatment for  the 

entire massage target area in the range from the ca lf C 

through the thigh T via the paired right-hand and l eft-hand 

first massaging members 10 and the pressing member 50. 

[0130] The leg massager is also capable of performi ng 

pressing massage on the foot F via the lower massag ing 

system 5 in parallel with the massaging operation j ust 

described. 

 It should be understood that the embodiments as 

disclosed herein are each considered in all respect s as 

illustrative only and not restrictive. 

 In particular, for such matters as not explicitly 

specified in the disclosure of the embodiment, for example, 

for working and operating conditions, and the dimen sions 

and weights of structural components, etc., use has  been 

made of credible requirements that do not depart fr om 

practical ranges adopted in the light of the common  

knowledge of those skilled in the art.  For example , the 

lengths of the massaging members 10 and 11 provided  in the 

massaging system 2 and the massaging system 5, 

respectively, the angles of inclination of the mass aging 
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members 10 and 11 relative to the rotation shafts 5 2 and 

64, respectively, the spaced interval between the r ight-

hand and left-hand massaging members 10, as well as  the 

right-hand and left-hand massaging members 11, etc.  may be 

changed on an as needed basis with consideration gi ven to 

the range of massage target areas. 

[0131] In the present invention, there is no specif ic 

limitation to the basic structural design of the up per 

massaging system 2 and the lower massaging system 5 .  That 

is, various mechanisms may be adopted for use as th e upper 

massaging system 2 and the lower massaging system 5 . 

 Moreover, the leg massager 1 pursuant to the prese nt 

invention may include an airbag member for performi ng 

pressing massage on massage target areas of user’s body.  

For example, there is provided a pair of airbag mem bers, 

each positioned at corresponding one of the paired first 

massaging members 10, for performing pressing massa ge on 

the calf C, the thigh T, etc., and there is also pr ovided a 

pair of airbag members, each positioned at correspo nding 

one of the paired second massaging members 11, for 

performing pressing massage on the foot F. 

[0132] Moreover, as shown in FIG. 12, in the leg 

massager 1 pursuant to the present invention, each of the 

paired first massaging members 10 may be provided a t the 

mid-portion of its front end with a rotatable press ing 
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member 80 which is free to rotate in the vertical 

direction.  The rotatable pressing member 80 rotate s in 

response to the vertical movement of the first mass aging 

member 10, thereby performing efficacious pressing massage 

on a localized region of user’s leg (massage target  area 

such as calf, in particular). 

[0133] As shown in FIG. 13, in the first massaging 

member 10 covered with cover members (upper casing 6, 

cloth, a cushion, etc.), the rotatable pressing mem ber 80 

is placed so as to pass through these cover members  for 

direct contact with massage target areas.  This mak es it 

possible to perform efficacious pressing massage on  a 

localized region. 

 Moreover, as described earlier, the upper massagin g 

system 2 of this embodiment includes the gap-width 

adjustment mechanism 60 for adjustment of the width  of the 

gap between the paired first massaging members 10.  Proper 

control of this gap-width adjustment mechanism 60 p ermits 

smooth up-and-down movement of the first massaging member 

10.  For example, for the passage of the first mass aging 

member 10 through the region corresponding to user’ s knee, 

the gap-width adjustment mechanism 60 is actuated s o as to 

widen the gap between the paired right-hand and lef t-hand 

first massaging members 10 for smooth passage of th e first 

massaging member 10 through the region correspondin g to the 
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knee. 

[0134] While the foregoing description of the 

embodiment deals with the case where the upper casi ng 6 

(upper massaging system 2) rocks automatically, the  user is 

able to grasp the upper casing 6 by the front side edge and 

lift it up.  That is, the upper massaging system 2 can be 

rocked by manual operation.  For this case, use can  be made 

of a positioning mechanism capable of stopping the rocking 

motion of the upper massaging system 2 in the front -rear 

direction and locking it in a predetermined positio n.  For 

example, the positioning mechanism may be construct ed of a 

ratchet mechanism capable of step-by-step positiona l 

adjustment. 

[0135] For example, the leg massager 1 pursuant to the 

present invention may be designed to effect changin g and 

adjustment of the intensity and rhythm of massaging  action 

provided to the leg L.  Moreover, the leg massager 1 

pursuant to the present invention may be provided w ith a 

mechanism for adjusting the rocking angles of the f irst 

massaging member 10 and the second massaging member  11. 

 The upper casing 6 and the lower casing 7 may be m ade 

of plastic, and, the first massaging member 10 and the 

second massaging member 11 may be covered with a fa bric or 

cushion member.  

[0136] The leg massager 1 pursuant to the present 
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invention may be mounted in massaging equipment in chair 

form.  That is, in a chair massager comprising a se at 

portion and a backrest portion disposed at the rear  of the 

seat portion, the front side of the seat portion is  fitted 

with the leg massager 1 pursuant to the present inv ention 

for vertical rocking motion or for back-and-forth m ovement. 

Reference Signs List 

[0137] 

1 Leg massager 

2 Upper massaging system 

3 Rockably supporting system 

4 Vertically moving system 

5 Lower massaging system 

6 Upper casing 

7 Lower casing 

8 First massaging recess 

9 Second massaging recess 

10 First massaging member 

11 Second massaging member 

12 Rock shaft 

13 Safety mechanism 

14 Stop mechanism 

15 Rockably supporting member 

16 Drive shaft 

17 Rock drive section 
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18 Rock conversion section 

19 Left-hand protruding portion 

20 Right-hand protruding portion 

21 Hole 

22 Rock motor 

22a Output shaft 

23 Gear case 

24 Pinion gear (Planet gear) 

24a Pinion gear (Left-hand pinion gear) 

24b Pinion gear (Right-hand pinion gear) 

25 Gear-wheel member (Sun gear) 

25a Gear-wheel member (Left-hand gear) 

25b Gear-wheel member (Right-hand gear) 

26 Shaft-angle detection section 

27 Position detection section 

28 Up-and-down casing 

29 Up-and-down drive section 

30 Up-and-down shaft 

31 Up-and-down means 

32 Shaft-angle detection section 

33 Position detection section 

34 Up-and-down support member 

35 Up-and-down motor 

35a Output shaft 

36 Gear case 
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37 Left-hand columnar member 

38 Right-hand columnar member 

39 Beam member 

40 Groove 

41 Guide rail 

41a Left-hand guide rail 

41b Right-hand guide rail 

42 Slider 

42a Left-hand slider 

42b Right-hand slider 

43 Rack gear 

43a Rack gear (Left-hand rack gear) 

43b Rack gear (Right-hand rack gear) 

44 Pinion gear 

44a Pinion gear (Left-hand pinion gear) 

44b Pinion gear (Right-hand pinion gear) 

45 Lower detection section 

46 Upper detection section 

47 Plate member 

48 Resilient member (Spring) 

49 Limit switch 

50 Pressing member 

51 First drive section 

52 First rotation shaft 

53 First conversion section 
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54 Base body 

55 Drive motor 

56 Gear case 

57 First boss portion 

58 First annular fit portion 

59 First restraint portion 

60 Gap-width adjustment mechanism 

61 Second drive section 

62 Second rotation shaft 

63 Second conversion section 

64 Sole massaging roller 

65 Sole massaging member 

66 Massaging piece 

67 Drive motor 

67a Output shaft 

68 Gear case 

69 Lower support member 

70 Second boss portion 

71 Second annular fit portion 

72 Second restraint portion 

73 Heating device 

74 Hot-air heater 

75 Hose 

76 Fan 

80 Rotatable pressing member 
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L Leg 

L1 Leg (Short) 

L2 Leg (Long) 

F Foot 

F1 Foot (of short leg) 

F2 Foot (of long leg) 

C Calf 

C1 Calf (of short leg) 

C2 Calf (of long leg) 

T Thigh 

T1 Thigh (of short leg) 

T2 Thigh (of long leg) 

S Sole 

A Arch (of the foot) 

R Floor 
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CLAIMS 

 

1. A leg massager, comprising: 

 a lower massaging system for massaging a massage 

target area of user’s leg including at least user’s  foot; 

 an upper massaging system for massaging an upper 

massage target area located above the massage targe t area 

which is massaged by the lower massaging system; 

 a rockably supporting system that supports the upp er 

massaging system for rocking motion about a horizon tal-

pointing axis in a front-rear direction; and 

 a vertically moving system that permits up-and-dow n 

movement of the upper massaging system. 

 

2. The leg massager according to claim 1, 

wherein the vertically moving system includes a 

mechanism that brings the upper massaging system to  a stop 

in a predetermined position during the time the ver tically 

moving system is moving the upper massaging system upward. 

 

3. The leg massager according to claim 1 or claim 2 , 

wherein the rockably supporting system is situated 

above the vertically moving system, and rockably su pports a 

base-end side of a first massaging member disposed in the 

upper massaging system so that a front-end side of the 
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first massaging member can be raised rearward via a  

horizontal-pointing rock shaft. 

 

4. The leg massager according to claim 3, 

wherein the first massaging member is folded forwar d 

toward a second massaging member disposed in the lo wer 

massaging system via the rockably supporting system , at 

which time the first massaging member is in a posit ion with 

its front-end side directed forward. 

 

5. The leg massager according to claim 3, 

wherein the first massaging member is raised, with 

its front-end side moved away from a second massagi ng 

member disposed in the lower massaging system, via the 

rockably supporting system, at which time the first  

massaging member is in an obliquely upward and forw ard-

facing position. 

 

6. The leg massager according to claim 3, 

wherein the first massaging member is raised 

rearward, with its front-end side moved away from a  second 

massaging member disposed in the lower massaging sy stem, 

via the rockably supporting system, at which time t he first 

massaging member is in an obliquely upward and rear ward-

facing position. 
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7. The leg massager according to claim 3, 

wherein the first massaging member is folded forwar d 

toward a second massaging member disposed in the lo wer 

massaging system via the rockably supporting system , and 

the first massaging member in a forward-leaning pos ition is 

then moved upward via the vertically moving system,  at 

which time the first massaging member is in a posit ion with 

its front-end side directed forward. 

 

8. The leg massager according to claim 3, 

wherein the first massaging member is moved upward 

via the vertically moving system, and the first mas saging 

member in an up position is then rocked upward via the 

rockably supporting system, at which time the first  

massaging member is in an obliquely upward and forw ard-

facing position. 

 

9. The leg massager according to claim 3, 

wherein the first massaging member is moved upward 

via the vertically moving system, and the first mas saging 

member in an up position is then rocked upward and rearward 

via the rockably supporting system, at which time t he first 

massaging member is in an obliquely upward and rear ward-

facing position. 
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10. The leg massager according to any one of claims  4 to 

9, 

wherein the rockably supporting system is configure d 

to rock the first massaging member in a manner perm itting 

changing of its position from the forward-leaning p osition 

to the obliquely upward and forward-facing position , and 

from there to the obliquely upward and rearward-fac ing 

position. 

 

11. The leg massager according to any one of claims  3 to 

10, further comprising: 

 a stop mechanism that stops the vertically moving 

system upon the first massaging member reaching a 

predetermined position during its upward movement. 

 

12. The leg massager according to claim 11, 

wherein the stop mechanism comprises: an upper 

detection section for detecting an arrival of the u pwardly-

moving first massaging member at the predetermined 

position; and a stop section that stops the vertica lly 

moving system in accordance with a result of detect ion by 

the upper detection section. 

 

13. The leg massager according to any one of claims  3 to 
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10, further comprising: 

 a safety mechanism that stops the vertically movin g 

system and/or the rockably supporting system in cas e of 

trouble during a downward movement of the first mas saging 

member. 

 

14. The leg massager according to claim 13, 

wherein the safety mechanism comprises: a lower 

detection section for detecting a hindrance to the downward 

movement of the first massaging member; and a stop section 

that stops the vertically moving system and/or the rockably 

supporting system in accordance with a result of de tection 

by the lower detection section. 

 

15. The leg massager according to any one of claims  3 to 

14, 

wherein the first massaging member is allowed to mo ve 

upward, move downward, or rotate in a condition whe re 

user’s foot is held between the second massaging me mbers. 

 

16. The leg massager according to any one of claims  3 to 

15, 

wherein the first massaging member is shaped in an 

elongated plate, 

wherein the first massaging member is provided at i ts 
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mid-portion with a rotatable pressing member, which  is free 

to rotate about an axis pointing in a direction 

longitudinally of the first massaging member, for p roducing 

rotational pressure to perform pressing massage on user’s 

leg as a massage target. 


