DESCRIPTION Title of Invention: TRANSFER AND MOBILITY DEVICE Technical field [0001] The
present invention relates to a general-purpose transfer and locomotion apparatus. The transfer and
locomotion apparatus according to the present invention can be easily used to locomote by not only
people having no disabilities, but also people requiring nursing care, such as old people getting weak legs
and physically handicapped people. Even if usssktes gelorenoeriod of time, the transfer and locomotion
apparatus does not impose a strain on the back and the lumbar part of the user, and, particularly, even if
the user has injured-spine, the transfer and locomotion apparatus can be used comfortably. Moreover, it

is easy for th L@fr tot%I agsferi1 frgrg}nth t&ﬁ% %fg Q%BC&MP{.‘T@B@%%‘EtO a bed, a toilet seat, a

wheelchair and $o Tor ground ar
Technical field

[0001]

The present invention relates to a general-purpose transfer
and locomotion apparatus. The transfer and locomotion apparatus
according to the present invention can be easily used to locomote
by not only people having no disabilities, but also people requiring
nursing care, such as old people getting weak legs and physically
handicapped people. Even if used for a long period of time, the
transfer and locomotion apparatus does not impose a strain on the
back and the lumbar part of the user, and, particularly, even if
the user has injured-spine, the transfer and locomotion apparatus
can be used comfortably. Moreover, it is easy for the user to
transfer from the transfer and locomotion apparatus to a bed, a
toilet seat, a wheelchair and so forth.

Background art
[0002]

Conventionally, a wheelchair has generally been used by a
person who cannot walk even by using a stick due to the paralysis
of the lower extremities. Such a person can locomote, operating
this wheelchair him/herself, as substitute for the feet. The most
popular wheelchair, as a standard, includes front small wheels and
back large wheels attached to the chair. Here, small wheels are
referred to as casters and can freely rotate. Meanwhile, large
wheels are driving wheels and have driving rings (hand rims). The

user rotates the driving rings him/herself to drive the wheelchair.



Conventionally, a wheelchair has generally been used by a person who cannot walk even by using a stick
due to the paralysis of the lower extremities. Such a person can locomote, operating this wheelchair
him/herself, as substitute for the feet. The most popular wheelchair, as a standard, includes front small
wheels and back large wheels attached to the chair. Here, small wheels are referred to as casters and
can freely rotate JMeanwhile Jarge whesels areidridng wheelsand bayeidriviag.dags gaard aims). The
user rotates the driving rings him/herself to drive the wheelchair. To operate a wheelchair with complete
control, it is NeceSSaRPte prdctice sittind enrtheswheelchalminta balancsd! iiaiia? asiwellaslto practice

getting on angsoff,oan(rjadcr'{viin thgtvgg%elcohaig. I i%%ﬁicgg or a, (%soncylvh%ggg r}%tllhave g]:e strong
muscle of the upperpextremﬁy G |mpr0\?e the skill o dperating a standard wheelchair. Besides this

standard type,dheie are variotstypes<fshealchaise including: ene-havingftont lange whegls which can
be easily operated and therefore is suitable for old people; one being driven with one hand suitable for a
person who cdtfusersnly ererteard:va Arandarchanidiivert typle fir GReHoE Hrivirg Said 3pecial types,

such as a bug%]gipc%and an gbggoﬁgiga,égggi't%nang\éipg l;é/%a.e In @qu]iftiorglgtge\rf%ragg asligrg/t foldable and
portable wheelc

air which can be easily carried on an automobile, and an electric w eelcﬁgisr which can
be operated erly-hy pushing a swiich baiton :suitables formay persan whe ganneicuse the fiands, [0003]
However, a general wheelchair has a backrest in the back of a seat part. Therefore, the user should get

on and off th®Wice1éRdir TR th8 FrartSsiBe e aRd Cirfordersid 'St bn thé Teat Fark sshiviiid <tafRd up once
and turn aroynd, Accardingly, the usgr often needs the help of a caretaker 1o, transfer from, a bed or a

toilet seat to the wheelchair. Particularly, to transfer a disabled person who requires nursing care,
such as a bedridderperson araameld person-gettingrwealptegse fronutheobed anthsionfgrthetasthe
wheelchair, the caretaker needs to get the disabled person around the caretaker's arm or uses a

transferring device fefrféd fo a5 aNifter> WHERthe Rardtaier Geithe disaed persotr aroutd the
caretaker's agm 10 sustgin the;disabled person's weight, assignificantburden is applied to the caretaker,
and therefore the caretaker is likely to suffer from lumbar pain. In addition, a general wheelchair lacks
usability, because therelis ainiskithatthéaserloses therbalance anehfails dover when gettinrgron and off
the wheelchair, , , , , ,
electric wheelchailr which can be operated only by pushing a switch
button suitable for a person who cannot use the hands.
[0003]
However, a general wheelchair has a backrest in the back of
a seat part. Therefore, the user should get on and off the
wheelchair from the front side, and, in order to sit on the seat
part, should stand up once and turn around. Accordingly, the user
often needs the help of a caretaker to transfer from a bed or a
toilet seat to the wheelchair.
Particularly, to transfer a disabled person who requires
nursing care, such as a bedridden person or an old person getting
weak legs, from the bed and so forth to the wheelchair, the caretaker
needs to get the disabled person around the caretaker’s arm or uses

a transferring device referred to as a lifter. When the caretaker

gets the disabled person around the caretaker’s arm to sustain the
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Moreover, with a general wheelchair, the backrest presses against the back of the user. In particular, a
spine-injured patient who feels no pain due to the injured-spine cannot perceive physical pain, and
therefore is likely to suffer from the blood circulation disorder. Furthermore, it is necessary for a
spine-injured patient to take care a sittingposture. It is because a spine-injured patient poses such that the

spine is bent backwasd and-thepelvie isysighificanthntiltad backward shen sitiipg aavthe wheelchair.
Therefore, a spine-injured patient tends to be pressed on a narrower portion of the body than a physically
unimpaired perso-dB604] and Mean®hile cinta Taserstising alliftdrl ktakes a o8 6f Hroubleto prepare for
suspending a person reac&urilringﬁurs(ijnaq care ar}jd tré%reef%r trheec§rcgeﬁgl§er Qgg]gsbilggae}g l@lrgen. In addition
to this, large space is ‘Fl?eqwfed to pa]ace anddécco%mogate the device. n particular, in a case of
suspending the huiltosksrefra pessanTegrlitng nursing.care, 1hekss is adpneblemdbas the persen requiring
nursing care feels scared or uncomfortable. Meanwhile, in a case of supporting a person requiring nursing
care under tHéCarmyfie Caretdiker idedsd Sddtaii theefgitioi the person requiring nursing care under

the arms. As a resul%frthi%éggr%ils,t% parlogleer%}gq tml?gepeelrgggirrequgﬁn% purs in%g?r%ggglgéasain or
uncomfortable. In ac?éjltlon, a person réquiring nursing care who is bedridden for a long period of time
tends to reduggdhednuscles aadiprolongHbe hospital staypletpreventthese psablenms, juissaecessary to
regularly make the patient physically active with assistance or rehabilitation, and frequently change the

body positior? antFtherefsre SiyhificanPBUFHEHS rhay e dpplidthtd theldsrétarert PERnfhblgh a walker
has been used, yhich can reduce the burdens of the Gargtaker.and the-person requiting nursing care and

has an effect on rehabilitation, it does not have a seat part. Therefore, it is necessary to prepare for a
separate chairiincasettherpersosoretiiring narsing care gets tired. Irs addkticr simge afwheed walker does

not have a stopping device, it is not stable when the user stops. Accordingly, a wheel walker is not
suitable for offdbr UsEIGF {aRiHg 6A a 'stop@" that i$ Rastiihited B8&S &rid- plalces SartALRS versatility.

[0005]  In.order o salue thesg problems, for example;, Pateqt Litsrature 1 disgloses,'a garing chair
having a transfer function provided with a cart conveyed where a cared person is made to sit on a seat.”
and the pelvis is significantly tilted backward when sitting on
the wheelchair. Therefore, a spine-injured patient tends to be
pressed on a narrower portion of the body than a physically
unimpaired person.
[0004]
Meanwhile, in a case of using a lifter, it takes a lot of
trouble to prepare for suspending a person requiring nursing care,
and therefore the caretaker has a bigger burden. In addition to
this, large space is required to place and accommodate the device.
In particular, in a case of suspending the buttocks of a person
requiring nursing care, there is a problem that the person requiring
nursing care feels scared or uncomfortable. Meanwhile, in a case
of supporting a person requiring nursing care under the arms, the
caretaker needs to sustain the weight of the person requiring
nursing care under the arms. As a result of this, there is a problem

that the person requiring nursing care feels pain or uncomfortable.
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In addition, Patent Literature 2 discloses "a body transfer apparatus for nursing having a table and a chair
provided on a hollow shatft fitted to a main pole standing in a pedestal with casters, and a lifting and
lowering device to lift and lower the table and the chair along the main pole." Citation List Patent
Literature [0006] PTL 1: Japanese Patent Application Laid-Open Publication N0.2000-237240 PTL 2:

Japanese Patent Applicatian daid-Opere Publication:No2000:2251p8are who is bedridden

for a long period of time tends to reduce the muscles and prolong
the hospital stay. To prevent these problems, it is necessary to
regularly make the patient physically active with assistance or
rehabilitation, and frequently change the body position, and
therefore significant burdens may be applied to the caretaker.

Although a walker has been used, which can reduce the burdens
of the caretaker and the person requiring nursing care and has an
effect on rehabilitation, it does not have a seat part. Therefore,
it is necessary to prepare for a separate chair in case the person
requiring nursing care gets tired. In addition, since a wheel
walker does not have a stopping device, it is not stable when the
user stops. Accordingly, a wheel walker is not suitable for outdoor
use or walking on a slope, that is, has limited uses and places,
and lacks versatility.

[0005]

In order to solve these problems, for example, Patent
Literature 1 discloses “a caring chair having a transfer function
provided with a cart conveyed where a cared person is made to sit
on a seat.”

In addition, Patent Literature 2 discloses “a body transfer
apparatus for nursing having a table and a chair provided on a hollow
shaft fitted to a main pole standing in a pedestal with casters,
and a 1lifting and lowering device to lift and lower the table and
the chair along the main pole.”

Citation List
Patent Literature

[0006]



Summary of Invention Technical Problem [0007] However, the above-mentioned conventional

techniques have the following problems. (1) (Patent Literature 1) The caring chair having a transfer
function has a backrest in the back part of a seat like general chairs, and therefore, has a problems that
there are many steps to transfer the person requiring nursing care, and consequently lacks usability. To

be more specifi¢, inordeptytranster the person reguitingmiwsingicare. there aredpllowing steps of:
reclining the backrest until the backrest is parallel to the seat or removing the backrest in advance;
moving the s&at-8Rtdthé30ed;Cadjusting the height of the seat to the height of the bed; placing the person
requiring nur care on_the seat, raisin nd fipally, pulling o tthe entire caring chair having a
transfer funct§|>I(;‘Pr]1g fr(;ir£n theJIbéJ nese In aag%on th zilécaan%tﬁ}e/lr pioab SR at theB E%I%res%%resses against
the back in use,.and therefargsthe caring chair is not suitable for a splne-lnjured person.

Summary of Invention
Technical Problem
[0007]

However, the above-mentioned conventional techniques have
the following problems.
(1) (Patent Literature 1)

The caring chair having a transfer function has a backrest
in the back part of a seat like general chairs, and therefore, has
a problems that there aremany steps to transfer the person requiring
nursing care, and consequently lacks wusability. To be more
specific, in order to transfer the person requiring nursing care,
there are following steps of: reclining the backrest until the
backrest isparallel to the seat or removing the backrest in advance;
moving the seat onto the bed; adjusting the height of the seat to
the height of the bed; placing the person requiring nursing care
on the seat; raising the seat; and finally, pulling out the entire
caring chair having a transfer function from the bed.

In addition, there is another problem that the backrest
presses against the back in use, and therefore the caring chair
is not suitable for a spine-injured person.

(2) (Patent Literature 2)

The body transfer apparatus for nursing has a configuration

where a chair can open in both directions around the shaft provided

in the center of the back part. In order to place the person



(2) (Patent Literature 2) The body transfer apparatus for nursing has a configuration where a chair
can open in both directions around the shaft provided in the center of the back part. In order to place the
person requiring nursing care in the seat, his/her back contacts the chair opening, and the caretaker
should insert the seat in the buttocks of the person requiring nursing care, alternately lifting the left and

right thighs of-the.user d herefeore; the-body transfer apparafusforauisinghias-a problesmthat the care
taker has a lot of troubles. Also, there is a problem of lack of usability and mass productivity because of

the complexityrsithesstrastdire ot thercHaker shivieteovers thérd icapdtierprotien? didtthksstrength is
not s.ufficient(l):)gct use g%e seat is 1(ljilvriq%d ig&ortshi(.anlef(t: as]ifdee aQPttQP ri%htlsid 3 g{lgnthecrgfoaeei% tis difficult to
securely support the &elﬁht of th persocﬁ requmna nursing care. tha |sy, t}ﬁere IS proeblem of lack of
durability and:stabilityyefsustaiging tbe weightu[0908] Thelhatieweof the abeverdeseribad problems, an
object of the present invention is to provide a transfer and locomotion apparatus

apparatus for nursing has a problem that the care taker has a lot

of troubles. Also, there is a problem of lack of usability and mass

productivity because of the complexity of the structure of the

chair.

Moreover, there is another problem that the strength is not

sufficient because the seat is divided into the left side and the

right side, and therefore it is difficult to securely support the

weight of the person requiring nursing care. That is, there is a

problem of lack of durability and stability of sustaining the

weight.

[0008]

In view of the above-described problems, an object of the

present invention is to provide a transfer and locomotion apparatus

with improved functionality, stability, versatility and

user—friendliness. The transfer and locomotion apparatus

according to the present invention has the following advantages:

the user can easily transfer between the transfer and locomotion

apparatus to a bed, a toilet seat, and a wheelchair, keeping the

orientation of the body; it is possible toprovide a simple structure

toallow the user touse the transfer and locomotion apparatus alone;

it is possible to use the transfer and locomotion apparatus for

a long period of time without applying the strain on the back and

the lumbar part of the user; in particular, even if the user has

injured-spine and so forth, it is possible to use the transfer and



with improved functionality,stability, versatility and user-friendliness.The transfer and locomotion
apparatus according to the present invention has the following advantages: the user can easily transfer
between the transfer and locomotion apparatus to a bed, a toilet seat, and a wheelchair, keeping the
orientation of the body; it is possible to provide a simple structure to allow the user to use the transfer and

locomotion apparaiys alenepit is pessikierte dsestheytransfesapddocemotion apparatussior along period
of time without applying the strain on the back and the lumbar part of the user; in particular, even if the
user has injuiispiné am @ so¥orth At is o ssibRt B G5eathe HahSfeY TP Tloebhictivh apparatls

comfortably; it6i§: Qpalsible.to s%gnificagygﬁrgggcce t%e%%%rg%nssﬁgr)l _thgnc retgker lan% igzﬁ%)ersgg requiring

nursing care fherelnaﬁére%enf%rre%rtgas the user); not only old peop% and %ysm ?/%andicapped

persons, but also physically unimpaireshehildren apdradulis €an easihyuse the ransfepangddacomotion
apparatus as substitute for a bicycle, a motorcycle, a wheelchair and so forth to locomote for a long
(ﬁgance.So@ﬁéﬁ@é¢ﬁoBRﬁn%ﬂM¥ﬂs can easily use the transfer and locomotion

apparatus as substitute for a bicycle, a motorcycle, a wheelchair
and so forth to locomote for a long distance.

Solution to Problem

[0009]

To solve the above-described conventional problems, the
transfer and locomotion apparatus according to the present
invention has the following configuration.

The transfer and locomotion apparatus recited in a first
aspect of the present invention includes: a base part having a
driving part; a seat part provided on the base part, a user sitting
on the seat part from a back portion or a side portion of the base
part; and a breast pad part standing in a front end side of the
seat part and contacting a breast of the user. At least one of the
seat part and the breast pad part is held to be able to move forward
and backward or upward and downward, with respect to the base part.

By this configuration, it is possible to produce the following
effects.

(1) There is no backrest in the seat part; the user can get on and
off the seat part from the rear portion or a side of the base part;
for transfer, there is no need to take apart or deform the seat
part; in particular, when the user requires nursing care and gets
weak legs, the user can easily straddle and sit on the seat part

from the rear portion of the base part, keeping the orientation



To solve the above-described conventional problems, the transfer and locomotion apparatus according to
the present invention has the following configuration. The transfer and locomotion apparatus recited
in a first aspect of the present invention Includes: a base part having a driving part; a seat part provided
on the base part, a user sitting on the seat part from a back portion or a side portion of the base part; and
a breast pad partstanding;in a front end-sige-oftheseatpart and gauracting adyeast of the user. At least
one of the seat part and the breast pad part is held to be able to move forward and backward or upward
and downwarel svithsrspeet tcthetlvases par. 2ct Bynths eonfigurationtit i possible wofprobiice the
following effects. (1) There is no backrest in_ the seat part; the user,can get on and off the seat part from
the rear porton T oo of 1o B Bt 61 T ra hEre Lot nBal LIAe Sbantof Sergin the sea
part; in particulal, whesrtheiuserdgguiresnuirsingeare andgetscweak legsidhe usercanteasily straddle
and sit on the seat part from the rear portion of the base part, keeping the orientation of the body in a
state the usePSits dhl& betl ot arblléEseat YhealkerTan dotanste? attidr alere Withowr thethelp of the
caretaker; thedla)asg Jart C?t? scunsi%in Wth§:' usecr'siwei hg:,stlk%elteraggfesr avned p%)&otia%nda paratus is not likely
to fall down; and it 1s possi le to &gniﬁcént][y redute the burdens of the caretaker and the user. In this
way, it is possideria saye labor and Improve usability. (2) The breast pad part is provided, which stands
in the front end side of the seat part and contacts the breast of the user; the user hags the breast pad part

in a forward bendifgpBstfe toPashbRthe tsePs Weightito the Breasepad pdrttby thiscmediy! it is possible
to share the user:s weight hetween the seat part apd the, bregst nad part fa reliably support the body of

the user; even if the seat part doés not have a backrest, the user can maintain a sitting posture or a
standing posturgsanddocomate ivea stable postufetoraatong petiod pbtimer ¢ isqpesgibie theeduce the

strain on the user's back and lumbar part, and therefore Improve reliability and usability. (3) The breast
pad part contatfs the Bredéttof thé URét By Thi® ATeBAS Mt IS POSSIBIEfS iaintdin'g 576 ture similar

to a normal standing posture such that the sping bends,inta, S-shape, bending fopward,at the. cervical

spine, bending backward at the thoracic spine and bending forward at the lumbar spine and the pelvis
slightly tilts faraanda Atsodt is=passibie sopraintainhaniiddal sittingepostere where tHetuserssateight is
evenly dispersed over the ischial tuberosity and reduce the burden on the user, and therefore improve

usability duri®g tonfiiGsus' te 1678 16ny pefiba% s tint@S user can maintain a sitting

posture or a standing posture, and locomote in a stable posture
for a long period of time; it is possible to reduce the strain on
the user’s back and lumbar part, and therefore improve reliability
and usability.

(3) The breast pad part contacts the breast of the user; by this
means, 1t is possible to maintain a correct posture similar to a
normal standing posture such that the spine bends into S-shape,
bending forward at the cervical spine, bending backward at the
thoracic spine and bending forward at the lumbar spine and the pelvis
slightly tilts forward. Also it is possible to maintain an ideal
sitting posture where the user’s weight is evenly dispersed over
the ischial tuberosity and reduce the burden on the user, and
therefore improve usability during continuous use for a long period

of time.



(4) At least one of the seat part and the breast pad part is held to be able to move forward and backward
or upward and downward with respect to the base part; by this means, it is possible to freely adjust the
positions of the seat part and the breast pad part depending on the height of a target to which the user
transfer (hereinafter referred to as "transfer target"), such as a bed and a toilet seat, the physique and the
posture of the wsexiit is possiie te bring-the seab part clasednshsrtsansigs darget- andsthesefore the user
can easily do transfer action alone; it is possible to use the transfer and locomotion apparatus even if
there is no adcommebtiationcspate tbangendherbase Pareiifitive lower parkof thevtrarsier fafget, and
therefore improve versatility, (5) Itis possible to mave the seat part and the hreast pad part forward and
paciward of LENBES il QoA DI robanitd CEas cob oaloly SHa ey Got 8 Bt of he seat
part by movingithesseatrpearpandithehreast padpadbackward and davwnwareskwith gespect:te the base
part; it is possible to hold the user in a desired posture (at a desired angle) or raise to a desired level by
moving the seégPpaft =it the Breastpadiparefordafd aFticupward aftér GeRiNGSG the 38afpart; and the
user can locomate in a comfortable posture, and therefore it.is possible tg improve_usability. .(6) There is
0 backret 1R S0t bart ol o hore. 118 bAGK o1 T uor (P HHck o e Seat o) Eebxbosed (0
outside; therefore, ithetuses draving injpregshack oe himber, more: specificalbha patient having injured
spine or lumber spine can easily have examination directly from the back surface (back);it is not
necessary toRfatsterfo ahed and s forthdandtherefdrécittis gossibledtosetfuceltéshurdétiion the user;

and also it is possibje [0 redyice the,periad of timereguired for medical examinatin, and therefore

improve convenience in medical examination. (7) The base part has the driving part, and therefore
various userg, ot Only old peepterand physieally-lhandicappedopessens butialse physically uaimpaired
children and adults, can easily use the transfer and locomotion apparatus as substitute for a bicycle, a
motorcycle and & WAREEHARB 16688t GRdoors ST butdGoré s t8y Wieh tHe Sent Part Réfmoved upward,

the user can Jgcampte. (drive} in apgsfure simjlar o2 standing posifion: by, this means, the user can

acquire a wider view than a conventional wheelchair; also the user can easily be viewed by other persons
to prevent an@ocident suph asid trashy, and therteforesi is passible do improve safetyait isgpossible to
prevent blood flow from reducir;:%éf{he transfer and locomotion apparatus can be used instead of a

wheelchair, fPIORREFAFE 0ROt difd, 1H YRk WA Cit 7 PBYSbIE tdimprove TSabifity. *@5 It is possible
to move the seat,part and.the: reasi pad part waward, and alse maye the breast pag pax fagvard; by this

means, the user can reach for positions for which conventional wheelchairs cannot reach; also, the user
can take gootsén sswtontfronracigheglaceepenahdeloseca dovsrwashdhedaseant doooking; and

in this way, it is possible to expand the user's activities, and therefore improve functionali,t¥.
respect to thebase part; it is possible to hold the user in a desired

posture (at a desired angle) or raise to a desired level by moving
the seat part and the breast pad part forward and upward after
getting on the seat part; and the user can locomote in a comfortable
posture, and therefore it is possible to improve usability.

(6) There is no backrest in the seat part, and therefore, the back
of the user (the back of the seat part) is exposed to outside;
therefore, the wuser having injured back or lumber, more
specifically, a patient having injured spine or lumber spine can
easily have examination directly from the back surface (back);it
is not necessary to transfer to a bed and so forth, and therefore,

it is possible to reduce the burden on the user; and also it is

S



(10) By moving the seat part forward and backward, or upward and downward using electric driving
means and so forth, it is possible to exercise the user's hip joints, knee joints, ankle joints and so forth;
therefore, the user can do rehabilitation by bending forward him/herself to expand the region in which
joints of the lower body can move, build up muscles and improve blood flow; and by this means, it is

possible to preyent desrease incaoter ability gtthedlewerbadynedemaand so fasth. hethisway, it is
possible to Improve functionality and save labor. [0010] Here, although any configuration of the base
part is possibi&at s pieterable 30 Set the dirhensionsTeIhESrom baek L Rifcand Hight ot die bhse part to
prevent the uesggrﬁlrlorr]gjtolsggg the balance and falling down when the user in the apparatus moves the seat
part and the breast pad part forward and backward or upward and downward. Here, the upper surface of

the base partan whichthe yseris feet are placednis gaplal suttace without dineverness 1ot 40 restrain the
movement of the feet when the user do transfer action. By this means, it is possible to improve usability.

The driving pafttis3ibtYintitet ks g Bofiguritiohiitaving WHEEIs @rg &S5 postible 3 fRove (drive)

thg .base partpgggitge lqr.iv'i ng, 9%{{[ mgg&avgﬂ %_,aevr\élera oL Ieégdg&rtt% ,forcnél y ItiIGeagsgieldywalskéngc. W hen the
driving part has'wheels, it is pOSSI%|le {o select the number an arrangement appropriately. When the
driving part hasdwerfisentwheels: andtivonbach wheels, ikis passible to eelially sustaipdhe, user's weight

and freely move the transfer and locomotion apparatus indoors and outdoors, and therefore improve the

stability for weiftt a4ty aRd MmoVeRBREFHE base 1RGP R FhavE aBswer dniR“aAd@ Sihthis case, it is
preferable to pse g motor with forward and reyerse rotation. Althaugh it s desired. that at;least either the

front wheels or the rear wheels are driving wheels, four-wheel drive is possible. The driving wheels are
not in a posture similar to a standing position; by this means, the

user can acquire a wider view than a conventional wheelchair; also
the user can easily be viewed by other persons to prevent an accident
such as a crash, and therefore it is possible to improve safety;
it is possible to prevent blood flow from reducing; the transfer
and locomotion apparatus can be used instead of a wheelchair, for
long-range locomotion; and, in this way, it is possible to improve
usability.

(9) It is possible to move the seat part and the breast pad part
upward, and also move the breast pad part forward; by this means,
the user can reach for positions for which conventional wheelchairs
cannot reach; also, the user can take goods in and out from a high
place, open and close a door, wash the face and do cooking; and
in this way, it is possible to expand the user’s activities, and
therefore improve functionality.

(10) By moving the seat part forward and backward, or upward and
downward using electric driving means and so forth, it is possible
to exercise the user’s hip joints, knee joints, ankle joints and

so forth; therefore, the user can do rehabilitation by bending

10



limited as long as it is possible to move the main body of the transfer and locomotion apparatus by
operating an accelerator and so forth provided in a given position in the transfer and locomotion
apparatus. In particular, when the base part can move in all directions, it is possible to provide the transfer
and locomotion apparatus with an ability to turn in a small radius, and therefore Improve mobility. [0011]
Here, it is possiblestasprovide abatteryds thehase pad, as@iROWeRSQUGE: Incasedherdransfer and
locomotion apparatus cannot drive due to shortage of the battery capacity, it is preferable to design the
transfer and lbeBATotT dppaitattis’® bEWHbIE termdvedyepushihg By thE handddf tHe¢aretaker with
clutch operatjon. In.a case in whjch drivin eels are provided in the front of the base | with a power
unit and a poi\?\yertg&frc%e,%v 16n the seat S%r\l'l[\grk%gvgg 't \éeﬁgclg%(c)ﬁleoansgnﬂntﬁneo Fo%era%(%ﬁ/ of the base
part while thesusensitsanrethe seal padkand therefore the, center af grawty, meves tpdhae back portion of
the base part, these can serve as weights to stabilize the base part horizontally. Here, by making
difference in fotatifgsperdhemiectithel ighfadd feft eriviePWheels, it is possible to turn left and right.
Also it is poss[iﬁl%gnj change the radius of gyration using the ratio between the different rotating speeds of
the left and right driving wheels. In particular, the rotating directions of the left driving wheel and the right
driving wheel can berHadwjdually coditraled; antliigdhiscaase, one isyataied ircthe forward direction and
the other is rotated in the reverse direction, so that it is possible to revolve on the spot. In this way, it is
possible to Imprové teShobiity SARBtHE: contigufafich fs- fossible Wheré ¥RE frortitfeels Hid the rear

wheel are formed,in fhe same size. and asteedng machanism may, be arovided. like a cap and a

motorcycle. The reason is to Improve driving performance and operationality outdoors. As a battery, it
is preferable to.ase=a secondary battery; whickeis ¢chargeabls; stichuasreoricketicadmiumdbattery, a
nickel-metal hydride battery, a lithium-ion secondary batterg and a lead battery. In addition, in a case

where a battéryis-feavably matimed wiiie'the used BaftbRr i remavad Fom e fangfsrand
locomotion appacatus;and,chataed, anaibes eharged.hattenycan be maunteddadive the gnsfer and

locomotion apparatus. In this way, it is possible to Improve usability. In the transfer and locomotion
apparatus, a spare battedy can bepneunted-ifeibe basé part, socthat itds possibledorkasreasenthe travel
distance. [0012] For a brake, a configuration is possible where a wire is connected to a brake lever

and the wire i3 5ufied $8 Présta BrakESad "AHinsP the Fims bt tHeariving hesR! and A Bittro-magnetic

brake is possikle, 4 brake;lever,mayhe provided.in.agivenpasition convenient for the user. In particular,
by providing the brake lever nearby one of the left side or the right side of the breast pad part, it is

possible to apply thelbrakértovfix the dasel partcaveriat the! tinve tof¢ransier,cad thereforevilnprove safety.
With the present embodiment, it is possible to select %a %iven t¥§e of wheels, it is preferable to use
t (o]

punctureless e tontaininyg dréthans foant Becatse therd'% o fed o W%}Pr?/ S5t picture and
adjust gas-preggure canditherefore improve Usahility -Moreoyer; asyspenrsionis,previded fareach driving

wheel to make
walking. When the driving part has wheels, it is possible to select
the number and arrangement appropriately. When the driving part
has two front wheels and two back wheels, it is possible to reliably
sustain the user’s weight and freely move the transfer and
locomotion apparatus indoors and outdoors, and therefore improve
the stability for weight bearing and movement. The base part may
have a power unit, and, in this case, it is preferable to use a
motor with forward and reverse rotation. Although it is desired

that at least either the front wheels or the rear wheels are driving

wheels, four-wheel drive is possible. The driving wheels are not
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a comfortable ride. Here, foot guards in a reticular pattern with metal pipes, are provided in front of or
aside of the base part, so that the user can participate in a competition such as a soccer match in a
standing posture. [0013] Although the seat part supports the buttocks of the user and may be
designed in any shape, it is preferable to form to have a steeple head such that the portion from the tip to

the neighborhaed ek the.sentex gradually widenssand the portior fropnthesgenter da $he reamportion
increasingly widens. By this means, the seat part does not restrain the movement of the user at the time
of transfer anerthesievement of fiighs Wherkihe Seas part ®PrHsEd thd the tker takéa stafding
posture. In thissov¥ao¥, t| :% Possi I%to Improve usabiIiEyio inIn order to e]ges]i_,lyatrgr?fer to %riug I1;rom the

the t
transfer and locomotio aﬁfﬁra usltr)lyarT%Jalk\fﬁéj1 fhe buttocks sllppeeryrgrrf the surface of the seat part, the

surface of the;seatpartdnay be goveredwith-leatierm ot fabrissmadppfinatesialsosuchias polyurethane
fiber and aramid fiber, which have a low friction coefficient, or may be provided with a number of rollers on
the surface of t#ieSéaPpart. HereS BPinsertity F0aRt Aade of Afgk Meletararésmpetriicsici as urethane

between the base made of .nggtal or %mthetictrescin and the surface of &he seat part it is passible to
. apparatus w a 1Ty, to turn 1in 4 sma radlus, a Ttherefore™ -, .
absorb vibrations and shocks and é\lsperse the pressure on the position under the ischium to which a high

pressure is appled By thisimeans, it is possible to prevent compression of nerve, improve blood flow,
and reduce pain of the buttocks. Moreover, for the purpose of preventing the buttocks from being sticky
with perspiratidff,}an air hole may be provided on the seat part, or the surface may be made of cloth
having a mesh struc%ge[loq:lg]

is possible to provide a battery in the base part,
as a power source. In case the transfer and locomotion apparatus
cannot drive due to shortage of the battery capacity, it is
preferable to design the transfer and locomotion apparatus to be
able to move by pushing by the hands of the caretaker with clutch
operation. In a case in which driving wheels are provided in the
front of the base part with a power unit and a power source, when
the seat part moves to the back portion and the lower portion of
the base part while the user sits on the seat part, and therefore
the center of gravity moves to the back portion of the base part,
these can serve as weights to stabilize the base part horizontally.
Here, by making difference in rotating speed between the right and
left driving wheels, it is possible to turn left and right. Also
it is possible to change the radius of gyration using the ratio
between the different rotating speeds of the left and right driving
wheels. In particular, the rotatingdirections of the left driving
wheel and the right driving wheel can be individually controlled,
and in this case, one is rotated in the forward direction and the
other is rotated in the reverse direction, so that it is possible

to revolve on the spot. In this way, it is possible to improve the
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For the breast pad part, although it is possible to select a given shape, it is preferable to select the area,
the shape and the hardness to avoid from partly pressing the breast of the user and from bringing
discomfort. It is preferable to insert foam (cushion) made of high molecular compound such as urethane
between the base made of metal or synthetic resin and the surface. In addition, for the purpose of
preventing thedyeast from heing stickynwith pesspication an ainhele, mayshenprevided in the breast pad
part, or the surface of the breast pad part may be made of cloth having a mesh structure in the same way
as for the seaparthe rPrefe VA eiSplay paftordidphy thegerrdiginglatteryliével hag el provided on the

upper surface of the breast pad part. The user can look at this display when the user gets in the transfer
and locomotion Abparalle. i 16 poSsibie 16 dishlay the fomainir battery 16vél by hanging the color or the
lighting state of alampysa-thatdhe wses canrge oukfeeling delipac {0845}) i ty Therseat{art and the
breast pad part may be moved manually or electrically. Provided with an electrical drive mechanismpart, it
is possible to move thé sed&33artand the Breast parirpatd desitéd positsiis dithvsikiilé ©peration, and
therefore Impr§ve ope.ratioggg%/ an% ;gve Igg% Here, the %ea(t}(pezir; an H{[ngbregasé E’S‘Q ypart may be

. WN1C S gea a 1C
integrally or in |V|c]ljuall13/ move fotward ahd backward or upward and downward. For example, as a

method of moeringdherseat 1paricand thedreast,pad parifomartbanddackiward, iand upwardand
downward, rotation with a four-link mechanism may be used. As methods of moving the seat part and the

breast pad partlGp\Wwara dritk downiatd Sélevafing' méan’d sudh ascat omblitation Of 814¥R2hY a pinion, a
link mechanig, of & lazy, tong. a hydraulic or.gas-pressure gylinder. and a pall screw.and s forth may be

used. In addition, elevating means may be arranged diagonally to perform forward and backward
movement ana upwatrd ancdownwrard moyementeaidthessamedimehar gddetes twery therseat part is
moved to the same level as in the transfer target, the seat part and the base part are arranged such that

the rear end BPiHE"§8at Paft@ppiokitiately MiatchedtHe rear NG 6r tHEPBASE bart; or Projects more
backward thap,the rear end of.the;hase. part, By this means. the,seat;part can approagh the, transfer

target such as a toilet seat so as not to form a gap between the seat part and the transfer target. As a
result of this, ibispussible tergasilytde tramsferactipattery can be mounted in the base

part, so that it is possible to increase the travel distance.
[0012]

For a brake, a configuration is possible where a wire is
connected to a brake lever and the wire is pulled to press a brake
pad against the rims of the driving wheels, and an electro-magnetic
brake is possible. A brake lever may be provided in a given position
convenient for the user. In particular, by providing the brake
lever nearby one of the left side or the right side of the breast
pad part, it is possible to apply the brake to fix the base part
even at the time of transfer, and therefore improve safety.

With the present embodiment, it is possible to select a given
type of wheels, it 1s preferable to use punctureless tires
containing urethane foam, because there is no need to worry about
puncture and adjust gas—-pressure, and therefore improve usability.

Moreover, a suspension is provided for each driving wheel to make
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Here, the transfer and locomotion apparatus can be driven by remote control, using a mobile
communication apparatus such as a cellular phone or wireless LAN. In this case, sitting on a bed and so
forth, the user moves the transfer and locomotion apparatus which is apart from the user (the user cannot
reach for the apparatus) by remote control using such as a joy stick. By this means, the user can position
the transfer anddegeniation appatatus on the optimal transfer position and transfer from the bed to the
transfer and locomotion apparatus without the help of the caretaker. Therefore, it is possible to reduce the
burden on the caretaker S[00IB) T e vehtion Fecitddlifva sechhlltespedtis theslamsferand - locomotion
apparatus acgoreding lothe Cflirﬁtna%q:%cgtagg Igcluggls A dg¥e trggct%%giesm Egrct cosnofig%eg to,move the seat
part between aback and Tower position and a front and upper position Wit reSpect to the base part to
move the seatpart forwasdand-backward, and-uppard anshdewnwaid. a sd@ythiseenfigukation, it is
possible to produce the following effects, in addition to the effects of the first aspect. (1) The drive
mechanism parfisprdvited 5 bve-the seat part forward and backward, and upward and downward by
moving the S%?]beajrt between a back and lower position and a front and upper position with respect to the
t

base part. By this m]eans, it is possible to readily move the seat part to the optimum position for transfer,

getting on and off andilleremgiiam édeving)dae single action; lanc therefore saveHabeosand improve
usability. (2) When the seat part is moved between a back and lower position and a front and upper

position with Féspé& t0XReBEEE partitis Podeivle tb stippurtfiie @5er bodly by ApphifgtReduser's weight
to the breast pad part in froptaf the yser; by this means. it is possible (o move the seai part forward and

backward, and upward and downward in safety without losing the balance; it is possible to prevent the
user from falling off<he=seatrpatt ot falling dawansoshat everyone can easity use therttansfes and
locomotion apgaratus, feeling relieved; In this way, it is possible to improve the stability and reliability of
; the rear portion increasingly widens. By this means, the seat part
operation.
does not restrain the movement of the user at the time of transfer
and the movement of thighs when the seat part is raised and the
user takes a standing posture. In this way, it is possible to
improve usability.
In order to easily transfer to and from the transfer and
locomotion apparatus by making the buttocks slippery on the surface
of the seat part, the surface of the seat part may be covered with
leather, or fabric made of materials such as polyurethane fiber
and aramid fiber, which have a low friction coefficient, or may
be provided with a number of rollers on the surface of the seat
part. Here, by inserting foam made of high molecular compound such
as urethane between the base made of metal or synthetic resin and
the surface of the seat part, it is possible to absorb vibrations
and shocks and disperse the pressure on the position under the
ischium to which a high pressure is applied. By this means, it is

possible to prevent compression of nerve, improve blood flow, and

reduce pain of the buttocks. Moreover, for the purpose of
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(3) The seat part is moved by the drive mechanism part; by this means, it is possible to easily adjust the
height of center of gravity (position) depending on the moving (driving) speed and the physique of the

user, and maintain a stable posture; therefore, it is possible to improve the safety during driving and the
stability of posture. [0017] Here, preferably, the drive mechanism part may include elevating means

such as a combiration atadack aneta piionr adinkaechanismof adazy teRgspiration, an
ahydraulicorgas-pressurecylinder, and a ball screw and so forth, as described above. By arranging the
above-describéd diveeniechdrfisiprpart diagemaly fropeatrear dnd Pwéhsositiohaca ekt BAd upper
position with respect to é@e tbé;lsga%alrrtl, it ias glos iblsetté) mgl\l/reethe seat part forward and backward, and
upward and downward at the same time. [ 0T The invéntion recited in a third aspect is the transfer
and locomotion @pparatus according to the first aspect, and Includes a drive mechanism part configured
to pivotably rotate one of the seat part and the breast pad part around a horizontal axis orthogonal to a
forward and backwafcPdireBfioR'GTH5é Fae partto move Ireofthe SeBPPERIATR e bréastipad part
forward and backward, and upV\iatrd.and do%/\ér}vggﬁ

a glven ’'sthiapey 15 pre %Sto select the area, the shape and
the hardness to avoid from partly pressing the breast of the user
and from bringing discomfort. It is preferable to insert foam
(cushion) made of high molecular compound such as urethane between
the base made of metal or synthetic resin and the surface. 1In
addition, for the purpose of preventing the breast frombeing sticky
with perspiration, an air hole may be provided in the breast pad
part, or the surface of the breast pad part may be made of cloth
having a mesh structure in the same way as for the seat part.

Here, a display part to display the remaining battery level
may be provided on the upper surface of the breast pad part. The
user can look at this display when the user gets in the transfer
and locomotion apparatus. It is possible to display the remaining
battery level by changing the color or the lighting state of a lamp,
so that the user can go out, feeling relieved.

[0015]

The seat part and the breast pad part may be moved manually
or electrically. Providedwithanelectrical drive mechanismpart,
it is possible to move the seat part and the breast pad pat to desired
positions with simple operation, and therefore improve
operationality and save labor. Here, the seat part and the breast
pad part may be integrally or individually move forward and backward

or upward and downward. For example, as a method of moving the seat
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By this configuration, it is possible to produce the following effects, in addition to the effects of the first
aspect. (1) The drive mechanism part is provided to move the seat part or the breast pad part forward
and backward, and upward and downward, by rotating the seat part or the breast pad part around a
horizontal axis orthogonal to the forward and backward direction of the base part. By this means, it is

possible to lifpand meyvethe usenwithoa smalkfores: andihereforesave laparand jnpreve sgmpactness.
(2) The drive mechanism part pivotably rotates the seat part and the breast pad part; by this means, in

order to transteithietser, tds Possible’ic Towerthe seht Partatd: tid bredst patlpaitwhile Hvese are tilted
backward; al%% JCT.H% oss%b!gz t\pilift tktlg es.t-?saet part gp{j ghnedb{%%sggag art g@ilea'% ese are gltgrq dforward; and
therefore, it is possi fe 16 hold the User in a désired posture (angﬁe{wiﬁ'\ smoot oEeratlon and liftto a
desired level sane censequently: improve - thes stability 0f operatiennfPOil9] or Althaughathe drive
mechanism part is not limited as long as it can pivotably rotate the seat part and the breast pad part to
move forwardP aRdBackwardk SRFOpiara &icdemivarddit is preterableé tortsess fatreiriiifechanism

and so forth. The,reason is o requcs the size of ine drive mechanism and;save Jabor; . ; .,

elevating means may be arranged diagonally to perform forward and
backward movement and upward and downward movement at the same time.

Here, when the seat part is moved to the same level as in
the transfer target, the seat part and the base part are arranged
such that the rear end of the seat part approximately matches the
rear end of the base part, or projects more backward than the rear
end of the base part. By this means, the seat part can approach
the transfer target such as a toilet seat so as not to form a gap
between the seat part and the transfer target. As a result of this,
it is possible to easily do transfer action.

Here, the transfer and locomotion apparatus can be driven
by remote control, using a mobile communication apparatus such as
a cellular phone or wireless LAN. In this case, sitting on a bed
and so forth, the user moves the transfer and locomotion apparatus
which is apart from the user (the user cannot reach for the
apparatus) by remote control using such as a joy stick. By this
means, the user can position the transfer and locomotion apparatus
on the optimal transfer position and transfer from the bed to the
transfer and locomotion apparatus without the help of the caretaker.
Therefore, it is possible to reduce the burden on the caretaker.
[0016]

The invention recited in a second aspect is the transfer and
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[0020] The invention recited in a fourth aspect is the transfer and locomotion apparatus according to
the third aspect and Includes the drive mechanism part. The drive mechanism part has; a first coupling
pivot shaft and a second coupling pivot shaft provided in the base part on two front and back positions; a
third coupling pivot shaft and a fourth coupling pivot shaft provided below the seat part on two front and

back positions; adrtilink paphaving one-er-mokg link shafts copfigured te connect hetween the first
coupling pivot shift and the third coupling pivot shaft; a back link part having one or more link shafts
configured tocohniett Betweenithe setohd couplifigy pivot shaftand tie firth BaEpliRg pilcstshaft; and a

link driving part configured to expand and contract, the link driving part having both ends pivotably
coupled 10 the FeRt AR ot ek o part e pE e EUly TS bt St S possibl
to produce thedollpwing effecis,dnaddition tetbexffacts of the dhird aspect Ki)x-Ehediivesmechanism
part has a first coupling pivot shaft and a second coupling pivot shaft provided in the base part at two front
and back posifioiis andttirredaplthg pivot shaft and a fourth coupling pivot shaft provided below the

seat part at two frontBandhbackaogitions. The firstccou ling, pivot §haft and thetgpirg %ﬂpling ivot shaft
are connected by the ?rgnt]]ignﬁ p%lrtl %f’ﬁi%%%% or rﬁosrg(fi%%%%aefts? and the secon %ouph’ﬁg %)ivot shaft
and the fourtk £oaptiag pivot=shaft arencanneeieddyr the: eeardinkpart hayvtng epeqr.more link shafts. The

link driving part which has both ends pivotably coupled with the front link part and the back link part is
expanded and'contriseted: By tHis Mheans theHrigle behieEn 1R uppet StiffatBof 1Ré basePart and the

front and back Jink payts yaries while the distance hetween the first and seqond coupling pivot shafts and

the distance between the third and fourth coupling pivot shafts are fixed; by this means, it is possible to
move the seaigartplaced abovedhe thirdard fourthtcouphng piviotsitatis dpwaed and dowsward,
pivotably rotating&:he seat part forward and backward; as compared to a configuration in which a direct

acting type of bydratitisi Gad-préSSure it directly MoV tefdeat part upwarsband dowhward, it is
possible o agiushthe ol afibe seat partin AIdRE 13paR i s, seller sipke; apg hesefore s

possible to reduce the size and weight of the drive mechanism part. (2) The seat part is supported by the
front link partcgid theybaok éink part at twio 1 fvontrand sear(positibng) and thersfors,dt scpassible to reliably
sustain the user's weight. By this means, , .

and therefore save labor and improve usability.

(2) When the seat part is moved between a back and lower position

and a front and upper position with respect to the base part, it

is possible to support the user’ body by applying the user’s weight

to the breast pad part in front of the user; by this means, it is

possible to move the seat part forward and backward, and upward

and downward in safety without losing the balance; it is possible

to prevent the user from falling off the seat part or falling down,

so that everyone can easily use the transfer and locomotion

apparatus, feeling relieved; In this way, it is possible to improve

the stability and reliability of operation.

(3) The seat part is moved by the drive mechanism part; by this

means, it is possible to easily adjust the height of center of

gravity (position) depending on the moving (driving) speed and the

physique of the user, and maintain a stable posture; therefore,
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occurrence of rocking during locomotion can be reduced, and therefore it is possible to improve the
stability of the posture. [0021] Here, although the seat part is provided above the third and fourth
coupling pivot shafts of the drive mechanism part (the upper end side of the moving parts), the
arrangement is not limited to this, but the pivot shaft holding part to pivotably hold the third and fourth

coupling pivot shaftsdnay he-fesned upderanddiategrally.with she-seatpart Or thesseat part tnay be

removably attached to the pivot shaft holding part. Moreover, also the breast pad part may be
Integrally forr&dreisit @€ seat part and pivotably rotated or moved upward and downward at the same
time, or may i\é tably rotated or moved upward and downward, separately from the seat part. The

front link part connects between the first coupling pivot shaft and the third coupling pivot shaft by at least
one link shaft, meanwéhile the-baek link past conneetsibetweenrihe second eoupling pivetishaft and the

fourth coupling pivot shaft by at least one link shaft. Here, it is preferable to adopt a configuration where
two, left and RYRIPEiES oReatR coUplingivorSHER aPé £BRneEed by Hodittk Sh&fts By thid means, it is
e eSS ) Uiy s e e e Sy, dursi
expanding ancheoatragting sneans suchsas adndrautie afgas-pressuie eydindes and-sa forthgThe reason
is to move heavy load wiEh a comgact design and to provide easy control and smooth operation without
nose.[OOZZThe above-described drive mechanism part diagonally from a rear

and lower position to a front and upper position with respect to

the base part, it is possible to move the seat part forward and

backward, and upward and downward at the same time.

[0018]

The invention recited in a third aspect is the transfer and

locomotion apparatus according to the first aspect, and includes

a drive mechanism part configured to pivotably rotate one of the

seat part and the breast pad part around a horizontal axis orthogonal

to a forward and backward direction of the base part to move one

of the seat part and the breast pad part forward and backward, and

upward and downward.

By this configuration, it is possible to produce the following

effects, in addition to the effects of the first aspect.

(1) The drive mechanism part is provided to move the seat part or

the breast pad part forward and backward, and upward and downward,

by rotating the seat part or the breast pad part around a horizontal

axis orthogonal to the forward and backward direction of the base

part. By this means, it is possible to 1lift and move the user with

a small force, and therefore save labor and improve compactness.

(2) The drive mechanism part pivotably rotates the seat part and

18



The invention recited in a fifth aspect is the transfer and locomotion apparatus according to the fourth
aspect. At least one of the seat part and the breast pad part is slidably provided on a strut, the strut
standing on one of the third coupling pivot shaft and a pivot shaft holding part configured to pivotably hold
the third coupling pivot shaft and the fourth coupling pivot shatft. By this configuration, it is possible to

produce the follewing £ffegtatn gdditionio the effects of the foruth-aspeeta ftbratleast one of the seat part
and the breast pad part is slidably provided on a strut. The strut stands on the third coupling pivot shaft or
the pivot shaftthaldiRg parlthattsivotalsly roldsSthetthird oupling pivot shaft Bad therfourti €dupling pivot

shaft; by this means, it is possible to broaden the range in.which the seat part apd the breast pad part can
o6 by MOVIHE e S5t Do 176 LB o Sart e 35 et erding oh e physiaue
of the user and so ferth; ang thesetoreptdspossihle todmpreve versatility: Q023]rwarHerenan inserting
slot to insert the strut, maybe provided in the seat part or the breast pad part, and the inserted strut is
cramped with-& SEPER G fittdd Withe it ByetHis nheans,Gbis pessibletcfik e seat pafttaitthe breast

pad part in d sireqh sitions. In.addition, when standing on.the third coupling pivat shaft, the strut can
Prvotably rotate stk e T GaLIT PoE Sha B s Teans i o bSE to Hasly adh i the angles
of the breast padgpart anditheiseat past previdedionitheystedft. tphistcase, a ratcheting mechanism is
provided in the lower end part of the strut (around the third coupling pivot shaft), so that it is possible to fix
the strut at a d&8iréd angle. The breast pad part and the seat part are pivotably rotated around the pivot

shift, and therefore itﬁ@p&%@{g to,adjust.the angles of é'glclg@i@ni%f tll?&brfﬂﬁipég part and the seat part
depending on the physique and preference of the user. As a result of this, the user can use the transfer
and locomotien apparatup inatcomfpriaiie posture. §6@24part and the breast pad part

to move forward and backward, and upward and downward, it is

preferable to use a four-link mechanism and so forth. The reason

is to reduce the size of the drive mechanism and save labor.

[0020]

The invention recited in a fourth aspect is the transfer and

locomotion apparatus according to the third aspect and includes

the drive mechanism part. The drive mechanism part has; a first

coupling pivot shaft and a second coupling pivot shaft provided

in the base part on two front and back positions; a third coupling

pivot shaft and a fourth coupling pivot shaft provided below the

seat part on two front and back positions; a front link part having

one or more link shafts configured to connect between the first

coupling pivot shift and the third coupling pivot shaft; a back

link part having one or more link shafts configured to connect

between the second coupling pivot shaft and the fourth coupling

pivot shaft; and a link driving part configured to expand and

contract, the link driving part having both ends pivotably coupled

to the front link part and the back link part, respectively.
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Here, in addition, a sitting detection part such as a pressure-sensitive sensor and a warning means
maybe provided. The sitting detection part detects the user sitting on the seat part, and the warning
means presents a warning with sound or light when the sitting detection part detects that the user has sat
on the seat part over a predetermined period of time. When the warning means presents a warning, the
seat part and the breastpad part is lied forvard and thesuppeehady.ofdhe userleans enithg breast pad
part, and then the seat part having supported the buttocks of the user is tilted backward to leave the
buttocks. By tHi$ fréans, itisipessiblertotsrevent bldsréitcatiohdisdrted of sive Buttocks. In addition, a
position sensor that detects the pagsitian of the seat part heightwise is provided, an en the position
Consor (ote et he 1o T Sat s e s LA 0t e o Arke e Shat ot e ataed 1
take the userdrnsappraxisaately: a standing posture-By thisaneanscitds adsppassibledo preyent blood
circulation disorder of the buttocks. [0025] The strut serves as a support to which the user's weight is
applied duringrforavardisendingpostire, and théteforecpreterably Stands it tie fromt Ehiersille of the seat
part, and in the center part of the seat part in the width direction. When the strut is provided to pivotably
Fotate i the foaard ad bAckaLd HTECtOn of the Gac Rt and brodded coadally wih (e boupling
shafts of the deive mechanisms it is possible-ta sisaplify the; structure.sha £ tHened when a switeh button to
turn on and off the power unit and change the upward and downward movement of the seat part is
provided on R8It Surfce e ffdrt Sitle GPeasE! part) [dftherehst pad part, bt i Béssible to

prevent sudden moyement athe timeqf dransfer, and therefare.Improve, safety. .,,.When,grippers are

provided in at least one side or the front part of the breast pad partto pivotably rotate in the horizontal
plane, the useneafopuiit the drarsfemyandviocarhatianaapparatus towardsthenhis/ber bodyk erptill away the
transfer and locomotion apparatus from the his/her body by holding the grippers with his/her hands to

easily adjust te pBSitiont THerefdie, it'ighodaidie o Improve tSabifity’ i aduitidn, \WhéR theé Seat part and
the breast pag partarg piveiahly rotated, the-usqr canggliaply,held higther body by boldipg the grippers

with his/her hands, and therefore it is possible to Improve safety. Moreover, the grippers pivotably rotate
in the horizontahplaper by thisareansetheagripperstareqivdtabby rotated forwasd after gettirige on the seat
part to prevent the grippers from restraining the posture of user; the breast pad part can reliably sustain

the user's weight'(FHENtHE (8&SS ifl W fotward bémfing PGskire Faftl Iherstore itk possiBito Improve

the stability and fieliability. of supporiing; it ispossibletoadapttotwo actiops.for transfer apdocomotion
only by pivotably rotating the grippers, and therefore improve versatility; and it is possible to reduce the

number of parts;ahdrtherefore fimpfove andssiprodutivitye between the third and fourth
coupling pivot shafts are fixed; by this means, it is possible to
move the seat part placed above the third and fourth coupling pivot
shafts upward and downward, pivotably rotating the seat part
forward and backward; as compared to a configuration in which a
direct acting type of hydraulic or gas—-pressure cylinder directly
move the seat part upward and downward, it is possible to adjust
the height of the seat part in a wider range with a smaller stroke;
and therefore, it is possible to reduce the size and weight of the
drive mechanism part.
(2) The seat part is supported by the front link part and the back
link part at two, front and rear positions, and therefore, it is

possible to reliably sustain the user’s weight. By this means,
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[0026] The grippers may be formed by pipes made of metal or synthetic resin. In addition, although

the form of the grippers may be selected appropriately, it is preferable to adopt a U-shape or an inverted
U-shape because of ease of gripping. By inserting one end of each gripper in an insert part formed in the
breast pad part, the gripper can pivotably rotate. The Inserted grippers are cramped with screws or fitted

with pins with-respeet te thednsert patts BY this mgans, ddsqossible-tadjust therheight of the grippers
depending on the physique and the posture of the user, the application and so forth. In addition, a
switch, levers-BA8SorfortH inay beeattashed o thergripirersito aiivé tie trarsfer ApdiieebRittion
apparatus, ar}% 90 rol the upward and downward movement and the rotation of the seat part. [0027]
The invention recited in a six aspect is the transfer and locomotion apparatus according to one of the first

to the fifth aspects and irGlugesraleg pratecting past-configured (e protest at least part-of legs of the user,
the leg protecting part being provided in one of a front portion and a side portion of the base part. By
this configuration: iisCPeSSibROtEProtucEthé Tollpivinteffett, Sriadditidn o fe- &ffEERBfGIRE6f the first to

the fifth asPe%%ﬂ(ls?iE%e 189 prateeing part is prgvided in the front side of a gide in,the, base part to protect
at least part of the legs of the user. By this means, it is pos&bl% to protect the knees, shins, and calves,
and thereforecimprovweisatety. pivot shaft holding part to pivotably hold the third

and fourth coupling pivot shafts may be formed under and integrally

with the seat part, or the seat part may be removably attached to

the pivot shaft holding part.

Moreover, also the breast pad part may be integrally formed
with the seat part and pivotably rotated or moved upward and downward
at the same time, or may be pivotably rotated or moved upward and
downward, separately from the seat part.

The front link part connects between the first coupling pivot
shaft and the third coupling pivot shaft by at least one link shaft,
meanwhile the back link part connects between the second coupling
pivot shaft and the fourth coupling pivot shaft by at least one
link shaft. Here, it is preferable to adopt a configuration where
two, left and right points of each coupling pivot shaft are connected
by two link shafts. By this means, it is possible to sustain the
user’s weight with four-link shafts, and therefore improve the
stability, durability and safety for supporting the user.

Here, as the link driving part, it is preferable to adopt
an expanding and contracting means such as a hydraulic or
gas—-pressure cylinder and so forth. The reason is to move heavy
load with a compact design and to provide easy control and smooth

operation without noise.
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[0028] Here, it is possible to appropriately select the shape of the leg protecting part. For example, a
plate type, fence type, and grid type of frame may be set up in the front side and both sides of the base
part to surround the user. Alternatively, the leg protecting part may directly hold to prevent the legs of the
user from moving horizontally or forward and backward. When holding the legs of the user, the leg
protecting partoearp sustain part of the user's weight, with the breast pad part and the seat part, and
therefore the user's weight can be sustained by sharing the weight among them. By this means, it is
possible to stably maihtaihtegostire of e dser eve if theafet & approXimately stardime and
therefore impyove usability. In this case, as the leg protecting part, it is pre erakF)J]l to have two knee pad
patts ach NG Oyl Shtas Ao ity SEehct T - shiptdt hold e fron
surface and kathtsides€f eachr-tegs ha patticulas sigtoreied tep s6ftly suppottthe part beloweasch knee (the
upper end of tibia) of the user, it is preferable to form the knee pad parts or the overall leg protecting part
with elastic nfefiibet sudth asstirethatier Bt PEFiRICBALRE Comact Siffaca ot e Ieepatparts with elastic

body. [0029] _ q 'Iéhe %ljjx'kl[i)ag grgtm%% Yvétbncastggshmca&/n% Cj;)rg\éi e Oin bloth sa{% s, of (t)ll% bggg part to be
able to move forward and backward in paraﬁe to the longitudina direction of the base part. In this case,
the auxiliary frames areumoved forward andhackwarehdegending arothel pastuse (e pasition of the
center of gravity) of the user. By this means, it is possible to maintain the balance to prevent the base part
from falling down, arftPthéretsieimistoye satety \WREPthe transfér afPitomotion apparatts is not used,

the auxiliary fé@g\ggtv,vitglga(;&%@talrgr{nggegﬁg Oélgflggtgotgfsiggg of the base part. By this means, it is

possible to reduce the overall length of the transfer and locomotion apparatus to be stored in a small
space, and therefare layprovenpostahility asdtsase spacethe bhea sittingipostire svhendbe seat part is
tilted backward or lowered, there is the center of gravity in the rear portion of the base part, and therefore

the auxiliary fFamesiwithocastersate moVed Backvard 18 PrevBnt the Sveraltramsier ai isebmotion
apparatus from faling.conn baciwarck Morpover .2 Slanding euecting) poske 26 farasd bending

posture when the seat part is tilted forward or raised, the center of gravity shifts to the front side of the
base part. Theveforeépthe auxitiary dramesdvith €asterstare moviethformiard tosbalancedthe-tenter of gravity,
so that it is possible to Erevent the,%\/leraglotr%g%faeé1 eagldtll?ecorrggti%n ianppv)%rciag%s Er}g)én gg!igg gc%v%/n forward.
[0030] means, it is possible g o)
and the breast pad part can move by moving the seat part and the
breast pad part upward and downward, depending on the physique of
the user and so forth; and therefore, it is possible to improve
versatility.
[0023]
Here, an inserting slot to insert the strut, may be provided
in the seat part or the breast pad part, and the inserted strut
is cramped with a screw or fitted with a pin. By this means, it
is possible to fix the seat part and the breast pad part in desired
positions.
In addition, when standing on the third coupling pivot shaft,
the strut can pivotably rotate with the third coupling pivot shaft.

By this means, it is possible to freely adjust the angles of the

breast pad part and the seat part provided on the strut. In this
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The configuration of the auxiliary frames with casters is not limited as long as the auxiliary frames with
casters can move forward and backward with respect to the base part. For example, it is preferable to
form long holes in both sides of the base part, parallel to the longitudinal direction, and the left and right
auxiliary frames with casters provided in both sides of the base part are connected via a coupling shaft

penetrating the leng hales.chet Hand railsamaynbe previsiedsen the upren swdaces ©fhoth sides of the
base part, or respective upper surfaces of the auxiliary frames with casters. By this means, the user can
do transfer aétith alony-the hanrdtails at'the tine ofkrarisier 1K ddditian fit is passibié td protect the user

during Iocomotion,.%rid tltwer%fore Im rove %afecty. [(C){031L The invention recitedtin a seventh aspect is
th ; D L
the transfer and locomotion alp?)ara us accor mgato one c?fdthaen fstto t eGS|xﬁ1€3§pe€fas, and includes a

waist pad padpivetablysheld ifaa bagkensh side-0fitherseal pait.ar ouBy thisscenfigiradipns it is possible to
produce the following effects, in addition to the effects of one of the first to the sixth aspects. (1) The
waist pad pati§! progiaedownictt is pivstabR rEIdtn thérear eritbsritdsftheSeatFart By this means,

when the user gels.0n oL AL ([ansfers) e sedt part. (e waistpad parts ieclined In the hedzontal

direction to prevent the waist pad part from restraining the fransfer action of the user; When the user sits
on the seat parnicapd €lfivesnthe waist padspart stands incthelverical Wirections andihereforesean support
the buttocks and the lumbar part of the user, and reliably prevent the user from falling off the seat part at

the time of staftor-&ceetéfatioh AntPiRtARIWAY, 58 pb3sible t0 iMmproV B54BifityPaRa Saféty:
[0024]

Here, in addition, a sitting detection part such as a
pressure-sensitive sensor and a warning means may be provided. The
sitting detection part detects the user sitting on the seat part,
and the warning means presents a warning with sound or light when
the sitting detection part detects that the user has sat on the
seat part over a predetermined period of time. When the warning
means presents a warning, the seat part and the breast pad part
is tilted forward and the upper body of the user leans on the breast
pad part, and then the seat part having supported the buttocks of
the user is tilted backward to leave the buttocks. By this means,
it is possible to prevent blood circulation disorder of the buttocks.
In addition, a position sensor that detects the position of the
seat part heightwise is provided, and, when the position sensor
detects that the user has sat on the seat part for a long period
of time, the seat part is raised to take the user in approximately
a standing posture. By this means, it is also possible to prevent
blood circulation disorder of the buttocks.

[0025]

The strut serves as a support to which the user’s weight is
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(2) When the seat part is moved backward and downward to transfer the user to the transfer target such
as a bed and a toilet seat, a gap may be created between the seat part and the transfer target because it
is not possible to satisfactorily bring the seat part close to the transfer target, or a step may be created
between the seat part and the transfer target because it is not possible to adjust the height of the seat

part to that ot.theitrapséertarget. To.selve these prghlemsa the waistipad-pads reelined hackward to
clear the gap and step. By this means, it is possible to accomplish smooth transfer action of the user
between the §éarpartiand fite frapstercafget dndthereforesiapidvetusabifity'and versatilitg 1[0032]

Here, the configuration of the waist pad part is not limited as long as the waist pad part pivatably rotates
around the hoF Bl mes OARAGORE o o oAt o Btk Biredhin o e Bad batt Pvotably
rotating operatier maysbecmanualyrarelectdeally perfermet YWhaearivietally 4 otating @peration is
electrically performed, it is possible to pivotably rotate the waist pad part with a desired angle with simple
operation, aneffthetéfdredmprove opstrationalifitand savedabsr “ihtaddifiens the wWeaist pad Haft may be

pivotably rotalgdJn coniynetian yith e, seat part moving farward andinackwardipwar,and downward,
or pivotably rotating. When the seat partis moved backward or downward, the waist pad part may be

automatically reclineddndhevherizantat diraction: Bynthis rmeansoit isqapssible te pesform transfer action
smoothly without considering the waist pad part. Meanwhile, when the seat part is moved forward or
upward, the \B&st pag &t aHtohaticalty s the rettRardiredtion: By #18 means, the waist pad

part can safely- SRRV (16 uses ang here i poecr atiroublesome onstation, Ipbis way. f s possible

to Improve usability and safety. [0033 The invention recited in an eighth aspect is the transfer and
locomotion appatatescaecording: to pnetof the firsttotherseventhcaspects, anddaeludessadoatrest part
PrO e O B e S e T A Y A orove safety.
When grippers are provided in at least one side or the front
part of the breast pad part to pivotably rotate in the horizontal
plane, the user can pull the transfer and locomotion apparatus
toward the his/her body, or pull away the transfer and locomotion
apparatus from the his/her body by holding the grippers with his/her
hands to easily adjust the position. Therefore, it is possible to
improve usability. In addition, when the seat part and the breast
pad part are pivotably rotated, the user can reliably hold his/her
body by holding the grippers with his/her hands, and therefore it
is possible to improve safety. Moreover, the grippers pivotably
rotate in the horizontal plane; by this means, the grippers are
pivotably rotated forward after getting on the seat part to prevent
the grippers from restraining the posture of user; the breast pad
part can reliably sustain the user’s weight when the user is in
a forward bending posture, and therefore it is possible to improve

the stability and reliability of supporting; it is possible to adapt

to two actions for transfer and locomotion only by pivotably
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By this configuration, it is possible to produce the following effects, in addition to the effects of one of the
first to the seventh aspects. (1) The footrest part is provided on the base part to slidably move forward
and backward. By this means, when the seat part is moved forward and backward, the user can move
his/her whole body forward and backward while placing the feet on the footrest part. Therefore, there is
no need to lift thestest oromeverthedeet forwvard-anrd baskward hriavhersealfs soithat it is pessible to improve
the stability of the center of gravity and usability. (2) When the seat part is moved backward to transfer
the user to thetrarsfer tar)etsudtrasa bee andttsiletfseat itds possibletdBring tHEfIstFEst part close

to the transferg%r?qeth&&giginxﬁ ns, it is possible to accomplish transfer action by smoothly shifting the
weight, and therefofe iDmprove usgb'ility. [0034] Here, the configuration of the footrest part is not

limited as longoas the footrest part can slidably move on the base part forward and backward. It is

preferable to adopt a configuration where concave rails or grooves are formed or provided to guide the

footrest part on the uppersaface drintbbthIefarie PigRtSaeserthe base-partpardlier & e forward

and backward direction.of t%%c?f‘?? Ooart.%&t/pgels Qr rtqlllgrsfgrfe proo%/idtq]d on the bg]t_,tom surface or in both
n

left and right sides of the footrest parr%,'a therefore it is possIﬂoIe tos %a%ﬁllr%%vesthg%otrest part

smoothly. Thedoetrestipapicairbeaneved inconjupetiar mith the fordarckandibackardmaevement of the
body of the user, only by placing the feet on the footrest part to apply the weight to the footrest part. More
preferably, the"fdoest part ittire S t6rvaid ahd:BaEKNartF iPEdRiEnctioh Withthe S¥aPparEhd therefore

itis possible to-Imprqve the,stapility of.oneration, and.usability, ; , HeLe.the-foptiest parts are not
necessarily placed horizontally, but may be inclined so as to lower the back portion. The reason is that
when the usertmovesi baekwareln theifootrast part is ioweredTse thatdhetuser gan@asily getin and off the

transfer and locomotion ag aratus. Moreover, when the footrest part moves upward and downward in

conjunction WitifiHeESelt bare FEiR"Posdible td keep'the Bistante Hethedifthe S8at part 3Rdthe footrest
part constant_ Therefore, itis passible o consistently sypparthe feet of the usey Independent of the

height of the seat part, and consequently Improve safety and usability. Advantageous Effects of Invention
grippers depending on the physique and the posture of the user,
the application and so forth.

In addition, a switch, levers and so forth may be attached
to the grippers to drive the transfer and locomotion apparatus,
and control the upward and downward movement and the rotation of
the seat part.

[0027]

The invention recited in a six aspect is the transfer and
locomotion apparatus according to one of the first to the fifth
aspects and includes a leg protecting part configured to protect
at least part of legs of the user, the leg protecting part being
provided in one of a front portion and a side portion of the base
part.

By this configuration, it is possible to produce the following

effect, in addition to the effect of one of the first to the fifth

aspect.

25



[0035] As described above, the transfer and locomotion apparatus according to the present invention
can provide the following advantages. The invention recited in the first aspect provides the following
advantage. (1) Itis possible to provide a transfer and locomotion apparatus without back support to save
labor and improveusabilityand safety. With the transfer and locomotion apparatus according to the

present invention:tthe wuser canweasilyrsiraddie and-sit ondbe seat partfront the back-portionof the base
part, keeping the orientation of the body in a state the user sits on a bed or a toilet seat; the user can do
transfer actioAthiryhe?PSER \Ritidutthe helpeofttie caretakepathie fransier anddoednidtion apparatus is not

likely to fall dgwn' the seat gaq ggnd the breast p%e}%par are p:i}\{otgglé/ rotated forward, ang therefore the

€ 14 I, d. I
user can hug the 'B%esargte%g part in a forward ben n%gO posture fo apfﬁf/ the ﬁgesr‘savr\}elﬁﬁt t0 the breast pad

part; the users:weightris shased hetweendheseat part and the breast pad part to reliably sustain the
user's body; the user can be in a sitting posture or a standing posture and can locomote for a long period
of time; and it 89g&ssible to significantly reduce the burdens of the caretaker and the user. [0036] The
invention recited in tIIgIee sgcon alsgeé% pro ides the foIIowin]gi%g\équg}age in gdggieonstlg the advantage of

the first aspect. S Siee abe

the leg protecting part. For example, a plate type, fence type,
and grid type of frame may be set up in the front side and both
sides of the base part to surround the user. Alternatively, the
leg protecting part may directly hold to prevent the legs of the
user from moving horizontally or forward and backward. When
holding the legs of the user, the leg protecting part can sustain
part of the user’s weight, with the breast pad part and the seat
part, and therefore the user’s weight can be sustained by sharing
the weight among them. By this means, it is possible to stably
maintain the posture of the user even if the user is approximately
standing, and therefore improve usability. In this case, as the
leg protecting part, it is preferable to have two knee pad parts
each having a horizontal section as an approximately semicircular
or U-shape to hold the front surface and both sides of each leg.
In particular, in order to softly support the part below each knee
(the upper end of tibia) of the user, it is preferable to form the
knee pad parts or the overall legprotectingpart with elastic member
such as urethane, or partly coat the contact surface of the knee
pad parts with elastic body.
[0029]

The auxiliary frames with casters may be provided in both

sides of the base part to be able to move forward and backward in
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(1) It is possible to provide the transfer and locomotion apparatus to Improve stability and reliability of
operation. With the transfer and locomotion apparatus according to the present invention: while
supporting the user by applying the user's weight to the breast pat part in front of the user, it is possible to
move the seat part between the a back and lower position and front and upward position with respect to

the base partja.safety)without dosingthealances and dhedrserdsiet likely to fall off the seatpart or fall
down; and everyone can easily use the transfer and locomotion apparatus, feeling relieved. [0037]

The inventiorrrecited e thethirdespéceprovides thevifiowindgradvantage cifvadditisiP e theddvantage of

the first aspect. (1) It is possible to provide the transfer and locomotion apparatuys to improve
Compacines i et T o Soht it e Lot Eat oG 10tateH ALgand the
horizontal axisytormoyerfosward andibagkward; and upward@nichdonsvartk Bysthis means.itis possible
to lift and move the user with a small force. [0038] The invention recited in the fourth aspect provides
the following Bvditage,dn addiirn 16 e ad\vaftage Bfthethira s paer o(19 Rds possiblBhbprovide the

transfer and Ito}(l:orr%otion ?anratals in small size and Ii]_ghE weight to mprave the efficiency of drive, and
ans and"locomotIon, gpparatus . £s ot Used,, Lthe auxXiliary
compactness. The front link part and the back link part are plvotal{bly rotated from a state whére they are

folded to be apprexinately: pasaltel te the ¢ipperstrtacecokthedpase partdtoce staie they stand at
approximately 90 degrees. By this means, it is possible to adjust the height of the seat part in a wide
range.[OOSQFart' By this means, it is possible to reduce the overall length
of the transfer and locomotion apparatus to be stored in a small
space, and therefore improve portability and save space.

In a sitting posture when the seat part is tilted backward
or lowered, there is the center of gravity in the rear portion of
the base part, and therefore the auxiliary frames with casters are
moved backward to prevent the overall transfer and locomotion
apparatus from falling down backward. Moreover, in a standing
(erecting) posture or a forward bending posture when the seat part
is tilted forward or raised, the center of gravity shifts to the
front side of the base part. Therefore, the auxiliary frames with
casters are moved forward to balance the center of gravity, so that
it is possible to prevent the overall transfer and locomotion
apparatus from falling down forward.

[0030]

The configuration of the auxiliary frames with casters is
not limited as long as the auxiliary frames with casters can move
forward and backward with respect to the base part. For example,
it is preferable to form long holes in both sides of the base part,
parallel to the longitudinal direction, and the left and right

auxiliary frames with casters provided in both sides of the base
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The invention recited in the fifth aspect provides the following advantage, in addition to the advantage of
the second aspect. (1) It is possible to provide the transfer and locomotion apparatus to Improve
versatility. The seat part and the breast pad part are moved upward and downward along the strut. By this
means, it is possible to expand the range in which the seat part and breast pad part can move to adapt to

various bodytypesofdisers,d0040Q] via Thelventionrecited i the sixth aspect prayidesdhe following
advantage, in addition to the advantages of one of the first to the fifth aspects. (1) It is possible to provide
the transfer and locoRiétibAaplparzise Rprovke Safety h\which ears reliabh profebbthe kiées, shins, and

calves of the use [eoogfll The |r(1)\]/fenrt|eon reecutleg in uthe sevent}'tla spect Qr%\fldeg &k}]& Igl(l&wmg
advantage, in ad |t|on {0 the" aéva{ntages of'one of the Firt to the sixth aspects Y

frames with casters. By thismeans, the user can do transfer action
along the hand rails at the time of transfer. 1In addition, it is
possible to protect the user during locomotion, and therefore
improve safety.

[0031]

The invention recited in a seventh aspect is the transfer
and locomotion apparatus according to one of the first to the sixth
aspects, and includes a waist pad part pivotably held in a back
end side of the seat part.

By this configuration, it is possible to produce the following
effects, in addition to the effects of one of the first to the sixth
aspects.

(1) The waist pad part is provided, which is pivotably held in the
rear end side of the seat part; by this means, when the user gets
on or off (transfers) the seat part, the waist pad part is reclined
in the horizontal direction to prevent the waist pad part from
restraining the transfer action of the user; when the user sits
on the seat part anddrives, the waist padpart stands in the vertical
direction, and therefore can support the buttocks and the lumbar
part of the user, and reliably prevent the user from falling off
the seat part at the time of start or acceleration; and in this
way, it is possible to improve usability and safety.

(2) When the seat part is moved backward and downward to transfer
the user to the transfer target such as a bed and a toilet seat,

a gap may be created between the seat part and the transfer target
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(1) It is possible to provide the transfer and locomotion apparatus to Improve usability and safety. The
waist pad part is pivotably rotated to the optimum position (with the optimum angle) according to the
position of the seat part. By this means, it is possible to smoothly get on and off the seat part during
transfer. Also, it is possible to reliably support the buttocks and the lumbar part of the user during

locomotion (dsiving) 40042] s nokhedaemion recited insthe-ighth aspechpravides dhe fpliewing
advantage, in addition to the advantages of one of the first to the seventh aspects. (1) It is possible to
provide the trah3fer &adUbeohictivit apparatstio imprové titestability Gfthé cemer vegravifirand
usability. When the seat part is r?ov d forv¥ard nd ba,gk}\évard the user.can move the ?%:POI% body forward

and backward Wahl|ep pfam e feet on the ootrestgpart the User dloeslr?otnr?ee(? t0 Tift Ris/her feet or move

the feet forward-and b@%wl@rﬁglmménersﬁﬁ, angtby dhis means it iscpossihle 4a sraeothly gettransfer
action. Brief Description of Drawings
To solve these problems, the waist pad part is reclined backward
to clear the gap and step. By this means, it is possible to
accomplish smooth transfer action of the user between the seat part
and the transfer target, and therefore improve usability and
versatility.
[0032]

Here, the configuration of the waist pad part is not limited
as long as the waist pad part pivotably rotates around the horizontal
axis orthogonal to the forward and backward direction of the base
part. Pivotablyrotatingoperationmay be manually or electrically
performed. When pivotably rotating operation is electrically
performed, it is possible to pivotably rotate the waist pad part
with a desired angle with simple operation, and therefore improve
operationality and save labor. In addition, the waist pad part may
be pivotably rotated in conjunction with the seat part moving
forward and backward, upward and downward, or pivotably rotating.
When the seat part is moved backward or downward, the waist pad
part may be automatically reclined in the horizontal direction.
By this means, it is possible to perform transfer action smoothly
without considering the waist pad part. Meanwhile, when the seat
part ismoved forward or upward, the waist pad part may automatically
stand in the vertical direction. By this means, the waist pad part
can safely support the user and there is no need of troublesome

operation. In this way, it is possible to improve usability and
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[0043] Fig. 1 is a perspective view schematically showing a state in which a seat part of a transfer
and locomotion apparatus according to Embodiment 1 is lowered; Fig. 2 is a plan view schematically
showing a state in which the seat part of the transfer and locomotion apparatus according to Embodiment
1 is lowered; Fig. 3 is a side view schematically showing a state in which the seat part of the transfer
and locomotign apparatus according to Embodiment 1 is lowered,; Fig. 4 is a side view schematically
showing a state in which the seat part of the transfer and locomotion apparatus according to Embodiment
1is raised; [00Rigl 5 is a side view schematically showing a state before a user transfers from a toilet
seat using the ”a”S.f‘?{&8”9I!Q;%%r}ft‘%'%”r%%%%‘&‘%ﬁ‘c%‘?{d&%ﬁ%r?r%%%%'&eqtsl’thﬁ %E_»' h$£29 side view
schematically showing a state after the user transfers from the toilet seat using the transfer and
locomotion apparatitscacearsingdedzmbedimenirliing to one of the first to the seventh

aspects, and includes a footrest part provided on the base part

to slidably move forward and backward.

By this configuration, it is possible to produce the following
effects, inadditionto theeffects of one of the first to the seventh
aspects.

(1) The footrest part is provided on the base part to slidably move
forward and backward. By this means, when the seat part is moved
forward and backward, the user can move his/her whole body forward
and backward while placing the feet on the footrest part. Therefore,
there is no need to 1lift the feet or move the feet forward and
backward him/herself, so that it is possible to improve the
stability of the center of gravity and usability.

(2) When the seat part is moved backward to transfer the user to
the transfer target such as a bed and a toilet seat, it is possible
to bring the footrest part close to the transfer target. By this
means, it is possible to accomplish transfer action by smoothly
shifting the weight, and therefore improve usability.

[0034]

Here, the configuration of the footrest part is not limited
as long as the footrest part can slidably move on the base part
forward and backward. It is preferable to adopt a configuration
where concave rails or grooves are formed or provided to guide the

footrest part on the upper surface or in both left and right sides

of the base part, parallel to the forward and backward direction
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Fig. 7 is a side view schematically showing a state in which the user gets on the transfer and locomotion
apparatus according to Embodiment 1 in a standing posture; Fig. 8 is a side view schematically
showing a state in which the seat part of the transfer and locomotion apparatus according to Embodiment
1 is tilted forward,; Fig. 9 is a side view schematically showing a state in which the seat part of the

transfer and logomationapparatus acearding torEmbodiment 2dsdoweretia onFighelBista plan view
schematically showing a state in which the seat part of the transfer and locomotion apparatus according
to Embodimewit Bfizdewered? Lothiglaftiasidelview séhematicaliysHowingcs staerin - whith the user

gets o e U A cheolon S secgtlua R ETRed e A e e and
transfer and logemoetion appasatus agsording-teEmbodimenh3cion with the forward and
backward movement of the body of the user, only by placing the feet
on the footrest part to apply the weight to the footrest part. More
preferably, the footrest part moves forward and backward in
conjunction with the seat part, and therefore it is possible to
improve the stability of operation, and usability.

Here, the footrest parts are not necessarily placed
horizontally, but may be inclined so as to lower the back portion.
The reason is that when the user moves backward, the footrest part
is lowered, so that the user can easily get in and off the transfer
and locomotion apparatus. Moreover, when the footrest part moves
upward and downward in conjunction with the seat part, it is possible
to keep the distance between the seat part and the footrest part
constant. Therefore, it is possible to consistently support the
feet of the user independent of the height of the seat part, and
consequently improve safety and usability.

Advantageous Effects of Invention
[0035]

As described above, the transfer and locomotion apparatus
according to the present invention can provide the following
advantages.

The invention recited in the first aspect provides the
following advantage.

(1) It is possible to provide a transfer and locomotion apparatus

without back support to save labor and improve usability and safety.
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Description of Embodiments [0044] Now, the transfer and locomotion apparatus according to
embodiments of the present invention will be described with reference to the drawings. (Embodiment 1)
Fig. 1 is a perspective view schematically showing a state in which a seat part of a transfer and
locomotion apparatus according to Embodiment 1 is lowered. Fig. 2 is a plan view schematically showing

a state in whighthe: seat partetthe transfes andilosapetion apparatds aceording te Embadiment 1 is
lowered. Fig. 3 is a side view schematically showing a state in which the seat part of the transfer and

locomotion appafitis aeeofdingtecEnfodiArent Wisslowatede andnsig. 2o iy, SSeéferente numeral 1
denotes a trapsfer and locomotion apparatus accqrding to Embodiment 1 of the present invention, 2
denotes a bash Bart B the HAnKTar At Iotonaton ARReAtis'1 bardlialfo s grouAd 35 Henotes an
upper surface of the baseparh 22 2bwdenotes & guide slit opening opdiothrside sirfacessefahe base part 2,
2c denotes left and right pivot shaft holding plates stanii‘g? on the front portion of the base part 2, 3
denotes a drivit) paftFoffie Basé irE2 eWhichhas driving wheeld 3d dntP réarwhe8R3b described

later, 3a den(%tlgg the drgviggrwh els tprrca)‘\rlliglggrina;pg left. and riig)hrg %igggrog tgg frant Eiogeolf the base part

r
2, which serve as front wheels c%qt?le driving part 3, SBCd)emnoottes the rear w eeféso?l%ge dlrlvmgypart 3, which
are provided tivthe laft @andnrightsidesaf the-baek partienafdhethaseipasit-2 (see Kigyv3),abdgnotes an
auxiliary frames with casters provided in both sides of the base part 2, which can move forward and
backward, 4a 8ha Wt denbte Edupting Shafts iHiehensfiate tRfolyH theSeloritfité §didesfit2b opening

on both side syrfages. of fhe base part 2 and whish, soRneat the left.and right auiliary frames with casters

4 to one another at the front and back positions, respectively, 5 denotes casters each two provided on the
bottom of an mailiasy framed atsthe’fsomtand back positiens, K> denotesha dsivetmeehanism part of the
transfer and locomotion apparatus 1 which pivotably rotates a seat part 22 and a breast pad part 23

described latéf'fo MR forifatdPand datkifart?ahdl Gpward And Gotiiward, 1°4nd 42 déndte first and
second coupling, pivot shafts;wh pivptably held by the Isft and right piyot shaft holding plates 2c
standing on the front portion of the base part 2, 13 and 14 denote third and fourth coupling pivot shafts
which are pivbtably held by aipivct Shaftdpldingipaitslfasprovided beloyw iHe seat part 22 at¢he two front
and back portions of the pivot shaft holdin

the burdens of the caretaker and the user.

[0036]

The invention recited in the second aspect provides the
following advantage, in addition to the advantage of the first
aspect.

(1) It is possible to provide the transfer and locomotion apparatus
to improve stability and reliability of operation. With the
transfer and locomotion apparatus according to the present
invention: while supporting the user by applying the user’s weight
to the breast pat part in front of the user, it is possible to move
the seat part between the a back and lower position and front and
upward position with respect to the base part in safety without
losing the balance; and the user is not likely to fall off the seat

part or fall down; and everyone can easily use the transfer and

locomotion apparatus, feeling relieved.
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part 10a, 15 denotes a front link part which couples the first coupling pivot shaft 11 with the third coupling
pivot shaft 13 through two, left and right link shafts 15a and 15b, 16 denotes a back link part which
couples the second coupling pivot shaft 12 with the fourth coupling pivot shaft 14 through two, left and
right link shafts 16a and 16b, 17 denotes a front coupling shaft which couples the left and right link shafts
15a and 15b of the front link part 15 at a position on the way of the longitudinal direction (see Fig. 2), 18
denotes a back coupling shaft which couples the left and right link shafts 16a and 16b of the back link part
16 at a position on tHé\&ay oY #ié¢ Icryitadinsd eireétion; 20 denbtes a iR drivivgPpad ot the@rive
mechanism part 10 which is, configured to ex and contract and has both e ivotably coupled to
the flont ik LAir 1% S (10 LA Pt 1ot et o T SHat 17 i (e Btk coupling
shaft 18, 21 dentes a strut standing on the third coupling pivot shaft 13, 22 denotes the seat part of the
transfer and locomotion apparatus 1 provided above the pivot shaft holding part 10a, 22a denotes an
insert part in tHe seatFaPC22 iftbSwHichtRE sttt 2 5 SlitabRr IrsetteeC 22p deibfesa fixintFoperation
part which fixgg the inos\%t ggrtp%%% ineghse asggt Jart %Zagoogfhe s{rué 21 gvgth screw cramp, 23 g%notes
abreast pad part of the transter and locomotion apparatus 1, which has aaflttlng hole provi%ed on the
lower end intpaxhishrtheitip pf the stsut, 2148 ditted, 23audenates an inserhhale throwghowhishethe upper
end of the strut 21 is fixedly Inserted, being provided in the lower end of the center portion of the breast
pad part 23, 22 déttes MvERed O shaped grippers, eachHavirig bhe eRd ihSéfeBSATohe bf engaging
holes 23b formed, o dhe front surface side of the rpastpad Ryt 23 at twoileft and ight positions, and
being pivotably held in the horizontal plane, 25 denotes a leg protecting part which is fitted into bending
parts ha formeaoly bending both end portions of the first coupling pivot shaft 11, and 25a denotes two
knee pad parts of the leg protecting part 25 having an approximately semicircular arc or ?__‘El)groximately

U-shaped horizontal Settidf 16 Mol the Ridd<S Shirfs, B caREL5f theRrsdr. poa5t9es Figea is a side
view schematically, shawing;a state o which the seat pagtofithe transfer and lacomgtion apparatus
according to Embodiment 1 is raised. With the present embodiment, a four-link mechanism is
adopted for theokive.mechanism part 10 where the first coupling pivot shaft 11 and the second coupling

pivot shaft 12 in the base part 2 are coupled with the third coupling pivot shaft 13 and the fourth coupling
pivot shaft 14 provided BEI6H the S8t part’25 Vi thie front it it 15°4RE the Hadeliik partis,
respectively. ; , shthe state showninHrig,3; dae link gﬁﬂéi{@v%aEt}%oésfgﬁiM?@rh}&aB@B%@@,n switch or
lever (not shown) of the drive mechanism part 10, which is provided in a convenient position for the user.
By this meansnthe:fropt link past. 15T thebackiink part i 6apivotalslyvetate togethyerraround the first and
second coupling pivot shafts 11 and 12 as reducing the length of the link driving part 20, and change from
the state Whé?égfﬁﬁpolrﬁ Ak pAH°Es dh¢thebatkink p4RtE ar%%ﬁ’pr&%a?eﬁ%i%%?alI%?to}?ﬁe upper

surface 2a oftpg-hasepad 2, tgihe state showndn g4 wheredbey reapproximately vegical to the
upper surface 2a of the base part 2. As a result of this, the seat part 22 and the breast pad part 23
provided on thesstrtie2tstanelirg drethe it souplig pivét shaft dSscanbrioveits theslevel fér a standing
posture shown in Fig. 4 while keeping the posture (for transfer) shown in Fig. 3. . = At this time, in order
to adapt to théscﬁgr%é?r\lﬁ, %é%oasgllt?gr? %f%% é%een]tgpof %%aEI )? d%eeati.:o e Fotla i6h “élr%erigﬁl%ggf'the seat part
22 and the bregst pad part 23, the coupling shafts 4a and 4b are moved to the front side of the base part
2 along the guide slit 2b opening on both side surfaces of the base part 2. By this means, it is possible to
keep balance by the Bixiliary frames witle easists 4o prévehi fiié transker andieccmotiort Bpparatus 1

from falling fofrgvfa\lr

gWing advantage, in addition to the advantage of the second
aspect.

(1) It is possible to provide the transfer and locomotion apparatus
to improve versatility. The seat part and the breast pad part are
moved upward and downward along the strut. By this means, it is

possible to expand the range in which the seat part and breast pad
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[0046] The base part 2 is stable because of having two driving wheels 3a as the front wheels and two
rear wheels 3b for the driving part 3. The driving wheels 3a as the front wheels allow the user to easily
imagine the traveling direction of the transfer and locomotion apparatus 1, and therefore improve
operationality. In addition, it is possible to easily ride over a step and so forth by increasing the diameter
of each drivinggwhegh 3amas.a front wheel of the driving paa3, ang thergforedarove driving performance.
Here, the size of the back wheels 3b of the driving part 3 may be the same as that of the driving wheels
3a. Moreover| @Ré Yipper surface 2a of the base part 2 on which the feet of the user are placed, is wider
than the shoulder length of the user, and is a plane not to prevent the upper surface 2a from restraining
the movement of the Tuat U o0 Faviter B4 To0 mdans o 5 Lesaibleh uprve (oSt iy, With the
present embadiment; mptass withsflosward anghrevesse totation areradopteds as powerdmitstor the driving
wheels 3a. Moreover, each driving wheel 3a includes one motor to be able to individually control the
rotating speeéiigift directibis. Thé reassi &Sthat the transfer and locomotion apparatus can turn to the left
or the right based.an the difference.in rotating speed hetween the left and right driving wheels 3a or
rovoive 10 the Tot bt the FGHE ol the St bae b e dffetencs I Toatan Aroctun Botueen the left and
right driving wheels3ayandstherefgrevihiscpossiblertol improyegnobdity. Heee, hisepgssiblerte,control the
rotating speed and the rotation direction of the driving wheels 3a with accelerator bars or brake levers
(nor shown) provided 3R thegripiers 22 a switch provided on the breast pad part 23 (not shown) and so
forth. [0047] |, 4\ battery serving as a power unit or a power source, is provided in the front portion of
the base part 2, in addition to the driving wheels 3a. By this means, when the seat part 22 is lowered or
tilted backward whileTthre userssitsion the se¢atpart22; andtberefore the eenter:0fgravity ntoves to the
back portion of the base part 2, the driving wheels 3a and the battery can serve as weights to stabilize the

base part 2 hofizORtAIRS HERE e Battety i€ rethbvabIe: Ard théretora éat BeYermaved frdmthe transfer

and locomotign apparatus,L tq be.¢harged.. In,addition, a battery gauge may be provided on the upper
surface of the breast pad part 23 to allow the user to visually check the battery capacity with ease, and

therefore it is [@osSiblé foolmproviecusahilityvide Heeet thensonfigunatibnafithe idrivimgosard Bus not limited
to the present embodiment as long as it is possible to move (drive) , ,

to improve usability and safety. The waist pad part is pivotably

rotated to the optimum position (with the optimum angle) according

to the position of the seat part. By this means, it is possible

to smoothly get on and off the seat part during transfer. Also,

it is possible to reliably support the buttocks and the lumbar part

of the user during locomotion (driving).

[0042]

The invention recited in the eighth aspect provides the
following advantage, in addition to the advantages of one of the
first to the seventh aspects.

(1) It ispossible toprovide the transfer and locomotion apparatus
to improve the stability of the center of gravity and usability.
When the seat part is moved forward and backward, the user can move

the whole body forward and backward while placing the feet on the

footrest part; the user does not need to lift his/her feet or move
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the base part 2. For example, the driving part 3 may include a crawler, or leg parts for multilegged
walking. [0048] When the drive mechanism part 10 lowers the seat part 22 to the same level as of a
transfer target such as a bed and a toilet seat, the rear end of the seat part 22 approximately matches the
rear end of the base part 2 or projects more backward than the rear end of the base part 2. By this

means, the seatpar22 can.apRIoach thedkansfer target without inseding,the, backdqortion of the base
part 2 in the lower part of the transfer target, and therefore the user can easily and smoothly transfer to
the transfer tayerCRethis waly? iti8 posaible 46 Improve versatilitpand usability. By using a hydraulic or
gas-pressureB(]:Cy.linEIe]S as the I%_nk driv@gé)ag&r 20, it is possible to move a heavy load with a compact

design to prowdleeeasfggﬁtlrg and smooth oﬁgr%ﬁon without noise. [0049] As shown in Fig. 2 in an

overhead viey, the seat part 22 is shaped to have a steeple head such that the portion from the tip to the
neighborhood of the center gradually widens and the portion from the center to the rear portion
increasingly widens, Jike a bicytlé seiehe Sidréfore. the Seut it 22 heither teshdins tHeifovement for
transfer nor r(iz‘rsjtarq;m%}tlhae rgg\fmer%t o tah% l;[gilgg%v]\flhen the seat part 22 is raisced and the user takes a

. d (
standing posture. Here, the s 585 of the seat part 22'is not limited to t %j, Gt it fs%%%%lrbci‘é?g select any

shape to allowdthentiseriteceasily sitaddiedhe seat part 22. For example, the shape of the seat part 22
may be as a gourd or a saddle for horse riding. Here, with the present embodiment, the insert part 22a of
the seat part 22 is InSéfted?in-thé st 21 SEahdinyait tHé tHird colipling pivot shak 13 ard e seat part

22 is slidably,maunted by a fixing pperation,part,22h with serew cramp, Alieratively, the seat part 22 may
be fixed on the upper surface of the pivot shaftholdingpartl0Oa. In addition, the strut 21 may be integrally
formed with the pivatcshaft holding parbi@acd;
Fig. 3 is a side view schematically showing a state in which
the seat part of the transfer and locomotion apparatus according
to Embodiment 1 is lowered;
Fig. 4 is a side view schematically showing a state in which
the seat part of the transfer and locomotion apparatus according
to Embodiment 1 is raised;
Fig. 5 is a side view schematically showing a state before
a user transfers froma toilet seat using the transfer and locomotion
apparatus according to Embodiment 1;
Fig. 6 is a side view schematically showing a state after
the user transfers from the toilet seat using the transfer and
locomotion apparatus according to Embodiment 1;
Fig. 7 is a side view schematically showing a state in which
the user gets on the transfer and locomotion apparatus according
to Embodiment 1 in a standing posture;
Fig. 8 is a side view schematically showing a state in which
the seat part of the transfer and locomotion apparatus according

to Embodiment 1 is tilted forward;
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[0050] The breast pad part 23 is formed with a flexible and elastic material so as not to partly press
the user's breast or bring discomfort to the user's breast. Here, for the material and shape of the breast
pad part 23, the dimension, the shape and the hardness maybe appropriately selected depending on the
physique and so forth of the user. Each grippers 24 is formed with metal or synthetic resin pipes as
an Inverse U-shape,rang one eng ef the grippes 24 islnsertedinsths.angaging hele 23h,6f the breast pad
part 23 to fix the rotation angle in the horizontal direction. By this means, the grippers 24 can be pivotably
rotated on thé horirontalpianedif netessan) Hitth nioved B teesites GicthrerfréitobieobEasY pad part 23
where the user can.easily grips.the gripper 24. Here, a rubber grip is attached to the end of each gripper
24 as antislip,%%n%ﬁf %%%%ﬁez user %‘r’g’sesﬁﬁﬁ his/her breast against the breast pad part 23 can securely

grip the ends of the gripperns 24sanc maintaiswa Lomtestable postdre; 0051 stadbe lowet end portion of
the leg protecting part 25 is fitted into the bending parts ha formed by bending both ends of the first
coupling pivot3RafeEE. By tRisorhedhs, the g proftetingpat 25 ¢an PRIGIEBIy rotafe " ®RAtA tAE first
coupling pivo{g ghg}‘&blol In adEQi%orll,isleg Jomgggtreec&ing part 25 is provided with two knee pad parts 25a each

! imen ’ ) . . .
having an approximately semicircular arc or approximately U-shaped horizontal section and opening

backward. By this meaans, itlisipossibledovpretestthentrontsurfacenand both sitetsurfacesiofithe portions
under the knees (the upper ends of the tibias) of the user. In addition, it is possible to sustain part of the
user's weight-ayrd Hofd the TegS Boasnbf i ifdive el IdgcimnelateraPairedtion dtdthefotard and

backward direction, Therefare, it is possihle tq s %bggggmggi,n a standing posture and a forward bending
e

posture, and in particular, protect the knees to reduce the strain of the knees. By this means, it is possible
to usability. Here, wheihyanlelasticamenaleer sueh ashereihane fognsisonsered betweehdhebase and the

surface of each knee pad part 25a, it is possible to reduce vibrations, shocks and the pressure on nerve
during locombtiGrSfth& trHsTEF SricPIBcamotion &aparattiioit e taHesdRapRI6t e 18ty brétecting part 25

is not limited ggrgéqgg%%erg&rgpgq%e@g bt g configuration is possible where a plate type, fence type,
fr '

and grid type of frame may be set up in the front side and both sides of the base part 2 to surround the
user. Description of Embodiments

[0044]

Now, the transfer and locomotion apparatus according to
embodiments of the present invention will be described with
reference to the drawings.

(Embodiment 1)

Fig. 1 is a perspective view schematically showing a state
inwhich a seat part of a transfer and locomotion apparatus according
to Embodiment 1 is lowered. Fig. 2 is a plan view schematically
showing a state in which the seat part of the transfer and locomotion
apparatus according to Embodiment 1 is lowered. Fig. 3 is a side
view schematically showing a state in which the seat part of the
transfer and locomotion apparatus according to Embodiment 1 is
lowered.

In Fig. 1 to Fig. 3, reference numeral 1 denotes a transfer

and locomotion apparatus according to Embodiment 1 of the present
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[0052] Next, how to use the transfer and locomotion apparatus 1 will be described, for a case in
which the user transfers from a transfer target to the transfer and locomotion apparatus according to
Embodiment 1. Fig. 5 is a side view schematically showing a state before the user transfers from a toilet
seat using the transfer and locomotion apparatus according to Embodiment 1. Fig. 6 is a side view

schematically shewing.a statesafter the usetsansters from the teilet-sgatusing the tansfarand
locomotion apparatus according to Embodiment 1. In Fig. 5 and Fig. 6, reference numeral 30 denotes

a toilet havingRPilet seat 30aWHith Is Barahsfeptarged, ard X deAdRs auseprer MFES the user X
grips the grippers 24 with both hands while sitting on the tojlet seat 30a, draws the transfer and
locomotion aggaiﬁﬁs\%afoehprﬁﬁ?e%ntl }fhgerrég?gﬁdaofgtﬁle%seegfl plztrt %%égfl the t?gn%sofjeggn%lfgecomotion

apparatus 1 centaststhe toiletseats30ade position thensaasfersamnd lecompiinn apparatssslappropriately,
and places both feet on the upper surface 2a of the base part 2. At this time, by pivotably rotating the
grippers 24 tG\Wwafd ftte Bsef fthebacidsite 6rtHe Base palrt Ryt nktessanythelaser arn seeurely grip the

grippers 24. 5 qkiere. lne.link diving pad 2G.af the drive mechanist, pad A may.be extanded in
advance to lower the seat part 22 tothe same level as the toilet seat 30a on which the user X sits, and
therefore thewises Xscan easilydeansterdions thedeitetiseat 30ade thesseat pasis22n dncadditian, the

auxiliary frames with casters 4 may be moved backward with respect to the base part 2 to Improve the

stability duringthe tFanstey o the tiRer5e Hérel the Lotipling shiattS4aarid aboftRe alRilfdiyframes with
casters 4 are gonpecied [0 the second, eoupling pivot shaft 12 af the drive mechanism payt 10 via a link

mechanism such as a gear or a belt, and therefore move forward and backward in conjunction with the
rotation of th&, 3b denotes the rear wheels of the driving part 3, which are

provided in the left and right sides of the back portion of the
base part 2 (see Fig. 3), 4 denotes an auxiliary frames with casters
provided in both sides of the base part 2, which can move forward
and backward, 4a and 4b denote coupling shafts which penetrate
through the elongate guide slit 2b opening on both side surfaces
of the base part 2 and which connect the left and right auxiliary
frames with casters 4 to one another at the front and back positions,
respectively, 5 denotes casters each two provided on the bottom
of an auxiliary frame 4 at the front and back positions, 10 denotes
a drive mechanism part of the transfer and locomotion apparatus
1 which pivotably rotates a seat part 22 and a breast pad part 23
described later to move forward and backward, and upward and
downward, 11 and 12 denote first and second coupling pivot shafts
which are pivotably held by the left and right pivot shaft holding
plates 2c standing on the front portion of the base part 2, 13 and
14 denote third and fourth coupling pivot shafts which are pivotably
held by a pivot shaft holding part 10a provided below the seat part

22 at the two front and back portions of the pivot shaft holding
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second coupling pivot shaft 12. Next, as shown in Fig. 6, while gripping the grippers 24 so as to draw
the breast pad part 23 to the breast of the user X, the user X moves the buttocks forward to sit on the seat
part 22, and moves both legs forward, and consequently the user can gets on the transfer and locomotion
apparatus 1 in a sitting posture. Here, although, with the present embodiment, a case has been

explained whesge the tiser trangiers fam the tojlat seat 30a-oftharoeiet 3Q te the transfer anglocomotion
apparatus 1, the transfer target is not limited to this. The transfer and locomotion apparatus 1 is
applicable to @tHer trafsiet tatgetd slich b5 a'bel ditba WHeelckhairPihiaddifénovhehahé user transfers

from the transfer and locomotion apparatus 1 to a transfer target such a d dg]e tailet seat 30a,
the procedursesﬁjrﬁaof/J @é ﬁe‘ﬁdrr%e%?n %ﬁléﬁg\}eqrj%té grﬁ@r( o?(%h‘%&a%ot\l;é-adeasncgrit?le%grﬁrglcl}éj ure. %O%%B] Next,
how to use the Hassferianddacemationrappatatys agcordingtoiEmbedimentl wilk hendescribed for a case
of a standing posture. Fig. 7 is a side view schematically showing a state in which the user changes

the posture frohta SitEngPESthre W Stamding Posture nthe-traAsREr aMa loe6iotion apsdiatus
according 1o Empodinentcl.y o, Wheddhe UserXjnhe state shown Jn Flg. 5, diivesthe, diive mechanism
part 10 by operating a control lever and so forth (not shown), the seat part 22 and the breast pad part 23
rise, pivotably totatiag fonwang: fa change tha posiune ehtherysarsX taadstanding posturerasshown in Fig.
7. At this time, in order to balance the

link part 15 at a position on the way of the longitudinal direction

(see Fig. 2), 18 denotes a back coupling shaft which couples the

left and right link shafts 16a and 16b of the back link part 16

at a position on the way of the longitudinal direction, 20 denotes

a link driving part of the drive mechanism part 10 which 1is

configured to expand and contract and has both ends pivotably

coupled to the front link part 15 and the back link part 16 through

the front coupling shaft 17 and the back coupling shaft 18, 21

denotes a strut standing on the third coupling pivot shaft 13, 22

denotes the seat part of the transfer and locomotion apparatus 1

provided above the pivot shaft holding part 10a, 22a denotes an

insert part in the seat part 22 into which the strut 21 is slidably

inserted, 22b denotes a fixing operation part which fixes the insert

part 22a in the seat part 22 to the strut 21 with screw cramp, 23

denotes a breast pad part of the transfer and locomotion apparatus

1, which has a fitting hole provided on the lower end into which

the tip of the strut 21 is fitted, 23a denotes an insert hole through

which the upper end of the strut 21 is fixedly inserted, being

provided in the lower end of the center portion of the breast pad

part 23, 24 denotes inversed U-shaped grippers, each having one

end inserted in one of engaging holes 23b formed on the front surface
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weight on the base part 2, the auxiliary frames with casters 4 moves forward with respect to the base part
2 by means of the above-described link mechanism, in conjunction with the rotation of the second
coupling pivot shift 12. Here, it is preferable to adjust the height of the seat part 22 to the extent that the
knees gently bend in order to sustain the user X's weight by sharing the weight among the seat part 22,

the breast paglipart 28 and leg-pretecting paut-252n addition, itds preferablesto-adisst the apgle of the leg
protecting part 25 with a ratcheting mechanism or screw cramp to hold the legs of the user X such that
the portions lFel8wtHe KneesTariact frie Rnee pad parts 28atal rihewserXdsrloedmote By releasing
the brake of the t an%f%r1 and Iocomotj%n apparatus d1 %thoo%ee@éiﬂg an acgglelrfltor bar agd so forth.

€ wh j9) :
[0054] N%r(to, 'ow 10 Use the transter and locomotion apparatusga(?caorr Ing tanfn?lgcr)nglmeﬁt 1 will be

described, foragase ©f sforward bending pestireche FHigs8 is ausidendewsehenaticallyigshowing the
transfer and locomotion apparatus according to Embodiment 1 in a forward bending posture.
and 25a denotes two knee pad parts of the leg protecting part 25
having an approximately semicircular arc or approximately U-shaped
horizontal section to hold the knees, shins, and calves of the user.
[0045]

Fig. 4 is a side view schematically showing a state in which
the seat part of the transfer and locomotion apparatus according
to Embodiment 1 is raised.

With the present embodiment, a four-link mechanism is adopted
for the drive mechanism part 10 where the first coupling pivot shaft
11 and the second coupling pivot shaft 12 in the base part 2 are
coupled with the third coupling pivot shaft 13 and the fourth
coupling pivot shaft 14 provided below the seat part 22 via the
front link part 15 and the back link part 16, respectively.

In the state shown in Fig.3, the link driving part 20 is driven
by an operation switch or lever (not shown) of the drive mechanism
part 10, which is provided in a convenient position for the user.
By this means, the front link part 15 and the back link part 16
pivotably rotate together around the first and second coupling
pivot shafts 11 and 12 as reducing the length of the link driving
part 20, and change from the state where the front link part 15
and the back link part 16 are approximately parallel to the upper
surface 2a of the base part 2, to the state shown in Fig. 4 where
they are approximately vertical to the upper surface 2a of the base

part 2. As a result of this, the seat part 22 and the breast pad
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In Fig. 8, the strut 21 is fixed to pivotably rotate around the third coupling pivot shaft 13 using a ratcheting
mechanism, screw cramp and so forth, and the seat part 22 and breast pad part 23 are tilted forward. By
this means, it is possible to apply the user X's weight to the breast pad part 23. In particular, it is possible
to significantly reduce the strain on the user X who has Injured spine, and sit for a long period of time in a

comfortable posture: Indhiswaydit is, pessible teimprove usability andwvessatility sHesetherangle of the
seat part 22 may be adjusted and fixed by providing a link mechanism or a piston cylinder between the
pivot shaft hdldirigtpaiaDa aAadihe Betientof the stay parf22. foes5ndinTHecranster Eibcomotion

apparatus aCCOI’(%.I alto E ojqerqgené 1{195 tthk? a%%\é SJ?QSC”PSQ (‘tq:ng rgsugatic?n.s Ex V}Qisirrpefalngsz it is possible
to produce the T ing e ects

At this time, in order to adapt to the change in the position
of the center of gravity due to the rotation and rising of the seat
part 22 and the breast pad part 23, the coupling shafts 4a and 4b
are moved to the front side of the base part 2 along the guide slit
2b opening on both side surfaces of the base part 2. By this means,
it is possible to keep balance by the auxiliary frames with casters
4 to prevent the transfer and locomotion apparatus 1 from falling
forward.

[0046]

The base part 2 is stable because of having two driving wheels
3a as the front wheels and two rear wheels 3b for the driving part
3. Thedrivingwheels 3a as the front wheels allow the user toeasily
imagine the traveling direction of the transfer and locomotion
apparatus 1, and therefore improve operationality. In addition,
it is possible to easily ride over a step and so forth by increasing
the diameter of each driving wheel 3a as a front wheel of the driving
part 3, and therefore improve driving performance. Here, the size
of the back wheels 3b of the driving part 3 may be the same as that
of the driving wheels 3a. Moreover, the upper surface 2a of the
base part 2 on which the feet of the user are placed, is wider than
the shoulder length of the user, and is a plane not to prevent the
upper surface 2a from restraining the movement of the feet during
transfer. By this means, it is possible to improve usability.

With the present embodiment, motors with forward and reverse
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(1) There is no backrest in the seat part; the user can get on and off the seat part from the rear portion or
a side of the base part; for transfer, there is no need to take apart or deform the seat part; in particular,
when the user requires nursing care and gets weak legs, the user can easily straddle and sit on the seat
part from the rear portion of the base part, keeping the orientation of the body in a state the user sits on a
bed or a toilet seat 1Be uses canoge t@nster actien-himhesseld withautdhe-help of the caretaker; the base
part can sustain the user's weight; the transfer and locomotion apparatus is not likely to fall down; and it is
possible to sijnificantly retace theburdenshsithecarttakercad #e userom this a2 itis pessible to
save labor and improye ysability., (2),The breast pad part is provjded, which stands in the front end side
o the soat paT ANt THE brekst OF e s By e heRa it Coer Rags e brécte bad partin a
forward bending {pesture. to apphy the- used siweighi to shedyeast pad pant, andithesefore theruser's weight
is shared between the seat part and the breast pad part to reliably sustain the user's body. In addition,

even if there B nb15agkiEsE, rsGsepa Stably hraintkif 4 Bifingiostdré of eskaidifg pdstare and
locomote in & s(ablg, RSt for & longperied of e, Therafore, Iishaseibis 9. 1edee s strain on the
back and the lumbar part of the user and’ Improve safety and usabi?ity. (3) The breast paog part contacts
the breast of the tisers Bytthis: menns, it ispossibie ¢o cramtaira cofectastute: simitatiesa normal
standing posture such that the s%ine bends into S-shape, bending forward at the cervical spine, bending

backward at {HePtHSraEiIG_Pire Ahtl BEATILIOMRRA atthe RitAbaFSpifeaRd the feRis Slighfly tilts
forward. Alsoiifis possible fg,maintain ap ideal sitting pasture yhere the weight is eyenly dispersed over

the ischial tuberosity, and therefore reduce the strain on the user. In this way, it is possible to Improve
usability during eentinuous use foratdang petiodwfitime o {4 The driveimechanishs past isiprovided to
pivotably rotate the seat part and the breast pad part around the horizontal axis orthogonal to the forward
and backward difettion ofthébase Part By this higans, it i8PossEd abjust the Positiods 6f the seat

part and the pad part by.moving the seat part and the hreast pad part farward and backward, and

upward and downward, depending on the height of a transfer target such as a bed and a toilet seat, and
the physiqueantl the postune of the user to bring the seat part close to the transfer target. Therefore, the
user can easily do transfer action alone. In addition, the transfer and locomotion apparatus is applicable in
a case where'th& tfansfer target has no accommodation space to insert the base part in its lower part. In

this way, it is possiblg tg Improve vetsatility. -(5) Ihedrive mechapism, pag.can pivgtably rotate the seat
part and the breast pad part forward and backward. By this means, the user can safely and easily get on
and off the seatqartiby lowering theoséapart armd thie breastgrad parttwhile the sgat partnand the breast

pad part are tilted backward. In additign, it is possible to hold the user in a desired posture (at a desired
angle) or lift to 5 de&it&d TevEiThile thi seat parard 156 Breastal paft asr%atﬁte%af%?w%?d and raised.

Moreover, the yser candecempte in 8-camfartahle posture, andthesefaredhis:pessibletomprove
usability.
22, and therefore the center of gravity moves to the back portion
of the base part 2, the driving wheels 3a and the battery can serve
as weights to stabilize the base part 2 horizontally. Here, the
battery is removable, and therefore can be removed from the transfer
and locomotion apparatus 1 to be charged. In addition, a battery
gauge may be provided on the upper surface of the breast pad part
23 to allow the user to visually check the battery capacity with
ease, and therefore it is possible to improve usability.

Here, the configuration of the driving part 3 is not limited

to the present embodiment as long as it is possible to move (drive)
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(6) There is no backrest in the seat part, and therefore, the back of the user (the back of the seat part) is
exposed to outside; therefore, the user having injured back or lumber, more specifically, a patient having
Injured spine or lumber spine can easily have examination directly from the back surface (back);It is not

necessary to transfer to a bed and so forth, and therefore, it is possible to reduce the burden on the user;

and also it is pessible o peduce the periogkakdime, reguired-for medigak-examinatiom engihesefore
improve convenience in medical examination. (7) The base part has the driving part, and therefore
various users; 1t by oftr péeplecaad phisically-Handicassed persarts but also physically unimpaired
children and a Hli%’ can easily use the transfer and locomotion apparatus as substitute for a bicycle, a
motorcycle and a wheelchair to locomote Indoors and outdoors. (8) The drive mechanism part can raise
the seat part, and therefare the aset eandesamaia (gsive) in a pastusesimilas o gstandingHosition; by
this means, the user can acquire a wider view than a conventional wheelchair; also the user can easily be
viewed by otfi&CpErsths &' Frevehtodn aceidetitistichas aecrashcambtieretsretitts possibiétto Improve
safety; it is passiple {9 avolgrom constricfina god law: the tapsier and locometion,apparatus can be
used instead of a Whee?chalr, for long-range locomotion; and In this way, It ISpossiI Sle to Improve
usability. (9)ddwe-dsive meehanisas park eandits thersept pastanckthe breastpad part anddiithe breast
pad part forward; therefore, the user can reach for positions for which conventional wheelchairs cannot

reach; by thihfeartst ifelifst B3R edsily Bikéyoods i and Bt $fsth BHighis 4! 6pén andiclose a door,
wash the face and do cooking; and, in, thig way . it is. possible fa expand the user s:activities, and therefore

improve functionality. (10) The drive mechanism raises and lowers the seat part to allow the user to
exercise his/herrhipjoints,Hneejeintganklefjoints and sofforth; dhereforenthe useecanm <o rehabilitation
by bending forward him/herself to expand the region in which joints of the lower body can move, build up

muscles and fiprové bI6ad How:2and B RS medris itisSFossibie fo préveitderdadetin mdtor ability of
the lower body, ede/mg, and S8, 1, hisuays s passibie o Improve funclinalit.nd saye labor.

(11) The drive mechanism part has the first and second coupling pivot shafts provided in the base part at
two front anduseickopositions,udnd the thirg-and fourth couplintepivaet shaftsiprovidéd belopathte seat part at
two front and back positions; the first and third coupling pivot shafts are connected via the front link part

having one of frioreTinic sR&fS, " &nd the SERBRd"aRd t8uith Whpfing™ @ compact design to

provide easy control and smooth operation without noise.
[0049]

As shown in Fig. 2 in an overhead view, the seat part 22 is
shaped to have a steeple head such that the portion from the tip
to the neighborhood of the center gradually widens and the portion
from the center to the rear portion increasingly widens, like a
bicycle saddle. Therefore, the seat part 22 neither restrains the
movement for transfer nor restrains the movement of the thighs when
the seat part 22 is raised and the user takes a standing posture.
Here, the shape of the seat part 22 is not limited to this, but
it is possible to select any shape to allow the user to easily
straddle the seat part 22. For example, the shape of the seat part
22 may be as a gourd or a saddle for horse riding.

Here, with the present embodiment, the insert part 22a of
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pivot shafts are connected via the back link part having one or more link shafts. By expanding and
contracting the link driving part having both ends pivotably coupled with the front link part and the back
link part, the angle between the upper surface of the base part and the front and back link parts varies
while the distance between the first and second coupling pivot shafts and the distance between the third

and fourth couplingepivop shafts-aresfixadcanddt ishpessibie 1o movedherseat part placedabaye the third
and fourth coupling pivot shifts upward and downward forward, pivotably rotating forward and backward.

By this meansOss tondparedto altabe wherd thé keat paft iRraised ahtl Ipvetel dirékty By a direct acting
hydraulic or g%s-gr%ssu.re cylinder, it is poggglez% adluc%t th height of the seat part igia}iwi'der range with

t . ¥ ’
a smaller stroke, an fherédfore reduce the size and the weig {of the dfive mechanism pgrt?/ (12) The seat

part is suppotied ai:the pue front ang/baek posiionsiby the freptlink partard dre baskdinkgart. By this
means, it is possible to reliably sustain the user 's weight and deaden the vibrations during locomotion to
improve the stapifitytsttRéposré. L0B) The sestipareand ieBreastPatipafate skdably provided on

the strut stanggnrgngg the ttgir%}gzgulglli(}g tpi\é%ta%fg;}f'%O'I'lhcfalre(fjorea]i_,t'tis J1_)6)<,js_sible to move the seat part and the
breast pad part upward and downward, depending on the pEFlyS|que and so forth of the user to broaden
the range in whichothe seat part and the breast pad part can move. In this way, it is possible to improve

versatility. (14) The grippers that pivotably rotate in a horizontal plane are provided in at least one side of

the breast pad part. BYy3hiE ffeding2the Usercan griftHeRgrippels vith fis/Rér iStc appfoach or get
away from the transfer and lacomation apparatys, Therefore, it is,passible fo easily adjustthe position of

the transfer and locomotion apparatus, and consequently Improve usability. (15) When the Seat part and
the breast padipardafe moved; thewser camreliahly hold:his/herbody magrppiny thel grippess, and
therefore it is possible to Improve safety. . .
of the breast pad part™23, the dimension, the shape and the hardness
may be appropriately selected depending on the physique and so forth
of the user.
FEach grippers 24 is formed with metal or synthetic resin pipes
as an inverse U-shape, and one end of the gripper 24 is inserted
in the engaging hole 23b of the breast pad part 23 to fix the rotation
angle in the horizontal direction. By this means, the grippers 24
can be pivotably rotated on the horizontal plane if necessary, and
moved to the sides or the front of the breast pad part 23 where
the user can easily grips the gripper 24. Here, a rubber grip is
attached to the end of each gripper 24 as antislip, and therefore
the user pressing his/her breast against the breast pad part 23
can securely grip the ends of the grippers 24 and maintain a
comfortable posture.
[0051]
The lower end portion of the leg protecting part 25 is fitted

into the bending parts 1lla formed by bending both ends of the first

coupling pivot shaft 11. By this means, the leg protecting part
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(16) The grippers can pivotably rotate in the horizontal plane. Therefore, the grippers are pivotably rotated
forward after the user gets on the transfer and locomotion apparatus. By this means, it is possible to
prevent the grippers from restraining the posture of the user. In addition, the breast pad part can reliably
sustain the user's weight in a forward bending posture, and therefore it is possible to Improve the stability

and reliability2ef suppert(EaThe grippess canbe moved to the,aptinwen posiionsfor fespective actions
in transfer and locomotion only by pivotably rotating the grippers, and therefore Improve versatility. In
addition, it is possilsié té reduteIneminber OF parts; anidl HfeRIfOFE HAProvd Masw prodgctivity. (18) The
leg protectingﬁ}gggés Brgg/idedfibqthgaf\rg%t ortion of the base part to hold at Iea\fg part of the legs of the

) : t
user. By this means, it is poes% e (0 sustain the L?éoéorrso\iivé%%teb)}]shaﬁrﬁﬁ%]é%e@Jﬁt aarﬁtc)ngotlﬁe breast pad

part, the seatpat axdidhedeg proteciingipad-hvparticulare #ds possile dpstably maintain-the posture of
the user even if the user is in an approximately standing posture, and therefore Improve usability. (19)
The leg prote@tirg parfsrovided inthefidht PoRiGA crineIsasée parf cantproteéptre kRGO Shins, and
calves, and therefore Itis possi%l o.Improve safety.. (20) The auxiliary, frames with casters are provided
i both sides b 1o FE8s e o be APl e e b oo e emgrsdina
direction of thenbasepadt )The atxidiaty dramesrarednoveddorward anddzackward-acearslinrg to the posture
(the position of the center of gravity) of the user. By this means, it is possible to keep balance to prevent
the base parfftorn faflifd @owit ard terefdre itipr/eishfstyl €9s so as not to move the

legs in the lateral direction and the forward and backward direction.
Therefore, it is possible to stably maintain a standing posture
and a forward bending posture, and in particular, protect the knees
to reduce the strain of the knees. By this means, it is possible
to usability. Here, when an elastic member such as urethane foam
is inserted between the base and the surface of each knee pad part
25a, it is possible to reduce vibrations, shocks and the pressure
on nerve during locomotion of the transfer and locomotion apparatus
1.

The shape of the leg protecting part 25 is not limited to
the present embodiment, but a configuration is possible where a
plate type, fence type, and grid type of frame may be set up in
the front side and both sides of the base part 2 to surround the
user.

[0052]

Next, how to use the transfer and locomotion apparatus 1 will
be described, for a case in which the user transfers from a transfer
target to the transfer and locomotion apparatus according to
Embodiment 1.

Fig. 5 is a side view schematically showing a state before
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(21) When the transfer and locomotion apparatus is not used, the auxiliary frames with casters are moved
to overlap both sides of the base part. By this means, it is possible to reduce the overall length of the
transfer and locomotion apparatus to be stored in a small space, and therefore Improve portability and
save space. [0056] (Embodiment 2) Fig.9 is a side view schematically showing a state where the seat

part of the transfer.and-locemotion-apparatus:aceerdiag te &mbediment 2rs laweredeer dAFig. 9, a
transfer and locomotion apparatus 1A according to Embodiment 2 is different from the transfer and
locomotion appafatas 1cacesring o Ermbedirdéntltin thabatiia mdchadist part $0A Blemployed to

move the seaf part 22,and (he Dieast.pad part 23 ypward.and dawnward using.a piston gylinder 20,
which may be aﬁ'\y(frau IC Or gas-pressure cy?ln?]er fnstead of the drive mechanism part 10 using the

four-link mechasismdtoiallowstherseat patt 22randitherreast padipars 23rteiivetablygetate.and move
upward and downward; in that the pivot shaft holding part 10b is Integrally formed with the lower portion
of the seat part 22F ahddn tRaf e stHIE2E i pivotably held by the pivot shaft holding part 10b via the

coupling pivot shaft 13a,., ,  Although, with the pregent.embadiment,the,piston cylinder 204 is

employed in the drive mechanism part 10A, the present invention Is not limited to this. Elevating means
such as a comdbinatipn afa 1ack andwma piriom aclink sechaniss of a lazydtong randk albakserew and so
forth may be used. Moreover, the seat part 22 and breast pad part 23 may be manually tilted and fixed

with a ratchefing! #échanism or screw cramp. [0057]
In Fig. 5, the user X grips the grippers 24 with both hands

while sitting on the toilet seat 30a, draws the transfer and
locomotion apparatus 1 to him/her until the rear end of the seat
part 22 of the transfer and locomotion apparatus 1 contacts the
toilet seat 30a to position the transfer and locomotion apparatus
1 appropriately, and places both feet on the upper surface 2a of
the base part 2. At this time, by pivotably rotating the grippers
24 toward the user (the back side of the base part 2) if necessary,
the user can securely grip the grippers 24.

Here, the link driving part 20 of the drive mechanism part
10 may be extended in advance to lower the seat part 22 to the same
level as the toilet seat 30a on which the user X sits, and therefore
the user x can easily transfer from the toilet seat 30a to the seat
part 22. 1In addition, the auxiliary frames with casters 4 may be
moved backward with respect to the base part 2 to improve the
stability during the transfer of the user x. Here, the coupling
shafts 4a and 4b of the auxiliary frames with casters 4 are connected
to the second coupling pivot shaft 12 of the drive mechanism part
10 via a link mechanism such as a gear or a belt, and therefore

move forward and backward in conjunction with the rotation of the
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Moreover, the drive mechanism part 10A may not necessarily move the seat part 22 and the breast pad
part 23 upward and downward in the vertical direction. Another configuration is possible where the drive
mechanism part 10A moves the seat part 22 and the breast pad part 23 diagonally from a back and lower
position to a front and upper position with respect to the base part 2 to move the seat part 22 and the

breast pad pait 23rferwarg andpackwards apdupward and downward at the same time. In this case, the
user can readily move the seat part 22 to the optimuniposition for transfer, getting on and off, and
locomotion (driving) Fe&single &&tor dndtherefore ithis sossiblRRbrsavd falseriame Timptéveusability. In

addition, when the seat part 22 is moved betwee ck and lower position.and a frogt and upper
position with ?ess%éjctg ﬁ)a&eEthsgrp)eaar?\é, ]1ota|§ Eggs?b?eé?[%gugﬁaem}%ﬁ%au%er% WQeI}Sh%J B;e/%gﬁlyﬁ%ethe weight to
the breast pagdseart:2hpraddeddndrenieidberdsera By this sneans, tis possiblgdeimoye theseat part 22
forward and backward, and upward and downward safely without losing the balance. Also, it is possible to
prevent the UBeY oM Talling 6 thersedtpart ot faflittFABRAL S8 thae everyoRe talt easiy G8¢ the transfer

and Iocomotlg@grpg@er%tuashéeeilgn&rrnel@i\/grq. I%gg% ay, nl|si%osa5|tgliattgilrr]ngorogtsaggg s.:[ablllty and r(-?-llablllty
of operation. Here, how to use the transfer and locomotion apparatus 1A accorglng to Embodiment 2

is the same as for thedransfer anculgepmationappatatys draccorsingdo £ mbadimentzk, sedhat
descriptions will be omitted. [0058 The transfer and locomotion apparatus according to
Embodiment2 Hasthessbsie it <cib étf ebnfigaratiGit By AR Aieans it Rpossible ¥6 produte the

following effects, jp addjtiog 19, the effects of (I)tq (3)(8) 1 (Bl AN (14) 40 (21),abtaingd mith

Embodiment 1.
target is not limited to this. The transfer and locomotion

apparatus 1 is applicable to other transfer targets such as a bed
and a wheelchair. 1In addition, when the user transfers from the
transfer and locomotion apparatus 1 to a transfer target such as
a bed and the toilet seat 30a, the procedure may be performed in
the reverse order of the above-described procedure.

[0053]

Next, how to use the transfer and locomotion apparatus
according to Embodiment 1 will be described for a case of a standing
posture.

Fig. 7 is a side view schematically showing a state in which
the user changes the posture from a sitting posture to a standing
posture in the transfer and locomotion apparatus according to
Embodiment 1.

When the user X in the state shown in Fig. 6 drives the drive
mechanism part 10 by operating a control lever and so forth (not
shown), the seat part 22 and the breast pad part 23 rise, pivotably
rotating forward to change the posture of the user X to a standing

posture as shown in Fig. 7. At this time, in order to balance the
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(1) The drive mechanism part is provided to move the seat part and the breast pad part upward and
downward direction of the base part. By this means, it is possible to freely adjust the positions of the seat
part and the breast pad part, depending on the height of a transfer target such as a bed and a toilet seat,
and the physique and the posture of the user. Also it is possible to bring the seat part close to the transfer

target, and thesetore the usencanqasily do traasienaction-alenre dsadditioneven ¥ there,issno space in
the lower part of the transfer target to accommodate the base part, the transfer and locomotion apparatus
can be used.fiatn Wayy itli§ passisiedd Iniprové verdatiity. {2y The drie niechiahisAitpaft€an move the

seat part and tge kérggst Qggkpeac(t fﬂ\{\{{ard and downward. Therefore, after ltlgg stqaaet part aaygo@e breast pad

h p t1
part are lowered and the user gets on the seat pl)grrrf, the seat E)%?tcang breast pa pafr(tj are raised, so that

the user can be lifted to-a gesireddeveh Bysthis meanss the ziser can locomote in a comfortable posture,
and therefore it is possible to Improve usability. (3) The drive mechanism part can raise the seat part and
the breast pad part, 88 ¥hetéforé thecdSerEdr réachGor pbsitivhs ForowhicH convertivhat Witeelchairs

cannot reach,, yttgiscmeeaensTi é%% usgr cap geasI{iIl;{etglég g%onoc% inbae%% out from earhigg pslla}(s:%agplen and close
a door, wash the face and do cooking. In this way, it is poss%le to expan8 the user's activities and
Improve functinealitye r(4) "Ehe seglh past, candiel mpwed: upwiardanchdowrnard easily aned psliably only by
the piston cylinder. Therefore, it is possible to easily adjust the height of the seat part to the height of the

transfer target&tch & & anid?s toifet S8t P EhiB WAy s 150 $5ihle to°imprévetisability’ (5) The seat
part moves only HEV‘?{% and_dqwnward by the pigton cylinderso,that the ti%?%@é@{ﬂﬂ%"i&égges not

significantly change forward and backward. This eliminates balance adjustment using the auxiliary frames
with casters, andithetteforeait iS:possihleta tmpieve vsabiityw (63 Bycusinghthiedpisten oylindert, it is
possible to reduce the number of parts and simplify the configuration of the drive mechanism part. By this

means, it is poSSibIEYH reduice the 3izé¢ BRdPHEWRight6 he frafRstérratd 168dmotiorapparstus, and
therefore Improye mass; praductivity and ease maintenance.

The user X can locomote by releasing the brake of the transfer
and locomotion apparatus 1 and operating an accelerator bar and
so forth.

[0054]

Next, how to use the transfer and locomotion apparatus
according to Embodiment 1 will be described, for a case of a forward
bending posture.

Fig. 8 is a side view schematically showing the transfer and
locomotion apparatus according to Embodiment 1 in a forward bending
posture.

In Fig. 8, the strut 21 is fixed to pivotably rotate around
the third coupling pivot shaft 13 using a ratcheting mechanism,
screw cramp and so forth, and the seat part 22 and breast pad part
23 are tilted forward. By this means, it is possible to apply the
user X’s weight to the breast pad part 23. 1In particular, it is

possible to significantly reduce the strain on the user X who has
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(7) The breast pad part is tilted forward to apply the user's weight to the breast pad part. By this means, in
particular, it is possible to significantly reduce the strain on the user who has injured-spine, and sit Ina
comfortable posture for a long period of time. In this way, it is possible to usability and versatility. [0059]
(Embodiment 3) Fig. 10 is a plan view schematically showing a state where the seat part of the

transfer and loggmation gpparatusaccarding ta Embodimentd isdowered: frig. ddnis a-side Mew
schematically showing a state where the user rides on the transfer and locomotion apparatus according to
EmbodimentBOiﬁtalémndiﬁg postire" Fg. 12X isi® skiesvie schiematiealiRshowingld state Hefore the user
transfers to a toilet ing the transfer and loco otlon apparatus acco rdin Io Embodiment 3.

Through Fig.vl%rtsoal\E %ya tr%:ns er agrilj(? |8€gm0tlor$] apparatu% i8 accordlngy(%o E rgaalrr%er%t 3is

different fromathe H@E@&b@@& tocomaetion appanatus racoersing ta Embogdiment d dnothatéeariving wheel
3a of the driving part 3 is smaller; in that a footrest part 2d is provided on the upper surface 2a of the base
part 2 to sliddBly reéve forvarttahd batk@arar andlin thafaiwaisbpatgart 22eis providét Svhich is
pivotably helt}'&n. the rear end portion of the seat part 22. [0060]

[0055]

The transfer and locomotion apparatus according to
Embodiment 1 has the above-described configuration. By this means,
it is possible to produce the following effects.

(1) There is no backrest in the seat part; the user can get on and
off the seat part from the rear portion or a side of the base part;
for transfer, there is no need to take apart or deform the seat
part; in particular, when the user requires nursing care and gets
weak legs, the user can easily straddle and sit on the seat part
from the rear portion of the base part, keeping the orientation
of the body in a state the user sits on a bed or a toilet seat;
the user can do transfer action him/herself without the help of
the caretaker; the base part can sustain the user’s weight; the
transfer and locomotion apparatus is not likely to fall down; and
it is possible to significantly reduce the burdens of the caretaker
and the user. 1In this way, it is possible to save labor and improve
usability.

(2) The breast pad part is provided, which stands in the front end
side of the seat part and contacts the breast of the user. By this
means, the user hags the breast pad part in a forward bending posture
to apply the user’s weight to the breast pad part, and therefore

the user’s weight is shared between the seat part and the breast
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In Fig. 10, the footrest part 2d is placed on the upper surface 2a of the base part 2 and guided along the
left and right side portions to slidably move forward and backward. By providing wheels or rollers on the
bottom surface or both side portions of the footrest part 2d, it is possible to slidably move the footrest part
2d smoothly. Here, the footrest part 2d can move conjunction with the forward and backward movement
of the user x paly by placingtbeiuserX'sfeeton thedopyest pap-2d to apply dhe Usen's weight to the
footrest part 2d. More preferably, the footrest part 2d may move forward and backward in conjunction with
the seat part 22. Biethis afedrts, Miskgossibletodnipiove the stalsilityvand tisability ®f ®pekdticn. In order to
move the foolrest part 2d in conjunelionwith the seat Rart. 22, Ihe foloL (o diive, the wheels.of the footrest
part 2d may be rotated in the forward and reverse directions in conjunction with the expansion and
contraction ofithe-hirk gdavingipart 20:ekthe drvedneehanism partcs Altheughy withhthe present
embodiment, the footrest part 2d is placed horizontally, another configuration is possible where the
footrest part 24 TsfiReerté fswer therBackSotioan fis Estfiglfaticfthée fobhese part 2855 Yowered
when the user moves ggfk\élgrd, and therefore the user can easily get in and off the transfer and
locomotion apparatus. In this way, it is possible to improve usability. In addition, when the footrest part 2d
moves upwarciandrdownwasd ipconpanction withcthe seat pada22; ibis passibie ta keep theidistance
between the seat part 22 and the footrest part 2d constant and consistently support the feet of the user x
on the footre&t53art 2d- indepétitfeht'ofthe heightoftHe SeaPpaft P2 1Sy #is néans litfs pBssible to

Improve safefy and usability. ., I.addition, in Fig, 10, the bottom end,of the waist pad part 22c s
pivotably held by the rear end of tﬁe seat part 22. By this means, the waist pad part 22c¢ pivotably rotates
around the hoxzertabaXisrorthaganal to ¢he farwiardlantdbaekwarchditection ok the-base parie2. Therefore,
it is possible to pivotably rotate the waist pad part 22¢ with a desired angle with respect to the seat part

22.[0061] COWHRMHHERISET RROMBISS ffa Sttt posiie theededt paft 22id ffobed fofward and
upward and the waist pad:part 226 stands in,the vertical directio;as shaqwn in Eig, 11, Bydhis means, the

waist pad part 22c can safely support around the buttocks of the user x, and therefore it is possible to
Improve safepi.tt indfNextswhen thé aiser transfers ¢b the transten targét sueh ssithevteitettseat 30a, the
seat part 22 is moved backward and downward, and also the footrest part 2d is moved backward as

shown in Fig."£5"8§ this eaRs; the udBF x4 SMIbthyAMaTE thewhblehBds Withsut188ig the
balance. Moreguer,ithe, waist padipgii2a¢isredined in the horizontal disection (backwald), so that the

waist pad part 22c does not restrain the movement of the user. By this means, the user can smoothly do
transfer actions i firis wayl, itig pessille toflmprove usability. In particular, as shown in Fig. 12, when it is
not possible to satisfactori,ly} bring the seat &art 22 close to the toilet seat 30a, which is a transfer target,

the waist pad'part 25¢ Hal e Petlivdd BAckiard. By this mdahs: it ﬂ%lﬁ’éjsts?la%y[orc%% thé §8p between

the seat part 22.and.thectolletiseat 30g.te stpogthly o transfes action between the seat part 22 and the
toilet seat 30a. In this way, it is possible to Improve usability and versatility. In addition, in a case where a

step is formediietaeenthe sebh part 22 st ahe tharsfep tal gt hecause itistiot pessibla g adjust the
height of the geat part 22 tg that of the Iransfer target, the waistpad patt 22¢ can clegr the step. [0062]
part and the breast pad part by moving the seat part and the breast
pad part forward and backward, and upward and downward, depending
on the height of a transfer target such as a bed and a toilet seat,
and the physique and the posture of the user to bring the seat part
close to the transfer target. Therefore, the user can easily do
transfer action alone. 1In addition, the transfer and locomotion

apparatus is applicable in a case where the transfer target has

no accommodation space to insert the base part in its lower part.
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Although rotating operation of the waist pad part 22c may be performed electrically or manually, it is
preferable to electrically perform rotating operation because it is possible to pivotably rotate the waist pad
part 22c with a desired angle with simple operation. By this means, it is possible to Improve operationality
and save labor. In particular, when the waist pad part 22c pivotably rotates automatically in conjunction
with the forward and bagkward mevement,:and the, upwerd and,dewaward tpovement of the seat part 22,
it is possible to eliminate troublesome operation and prevent the transfer and locomotion apparatus from
starting while the Waist patlganeeds Yeulimed backward VBY thisymeahstk is possibié téowhprove safety
and user-friendliness. Here, when the user locomo drives) jn a sitting posture, the waist pad part
22¢c may stanadntcg %%Fel?%%%%%r?%e ]a%éhrcxyé)trtﬁ%rtlm%no Z)tél?tkgraé)édele%tigﬁ.l §yr%ﬁ?snrsh’ea1l:r\$;e, it is possible
to Improve reliabilitya[0063le 1y alhe deansier gad locemationrapparatus-ageerding tookaadiment 3 has
the above-described configuration, and therefore, can provide the following effects, in addition to the
effect providéd'®ittPEmbsdimenc i) Theaskistpad part is!prosidett whth Ryivotdbly Heid in the rear

end side of the. seat parl, By, (s Jneans, when e, yser.gets gn.and off ansfet to/iom) fheseat part, the
waist pad part is reclined in the horizontal direction to prevent the waist pad part from restraining the
movement oftthenuser. d¥eanyhile, whendherusepsits ondhesseat padiandilecermetes;theiwaist pad part
stands in the vertical direction to support the buttocks and the lumbar part of the user, and therefore it is

possible to r&i%b?yﬁﬁé@éﬁﬁtﬁz?ﬁ%érff%?aﬁi?’@ SftthersEdt part dttRethifie ot start BRAEcRIRation. In this
way, Itis pos\?lpieté%I@Qfgl\é%&sggﬂlwQ{]ge%ﬁfet)@oreover, the user can locomote in a

comfortable posture, and therefore it 1is possible to improve
usability.

(6) There is no backrest in the seat part, and therefore, the back
of the user (the back of the seat part) is exposed to outside;
therefore, the wuser having injured Dback or lumber, more
specifically, a patient having injured spine or lumber spine can
easily have examination directly from the back surface (back);it
is not necessary to transfer to a bed and so forth, and therefore,
it is possible to reduce the burden on the user; and also it is
possible to reduce the period of time required for medical
examination, and therefore improve convenience in medical
examination.

(7) The base part has the driving part, and therefore various users,
not only old people and physically-handicapped persons but also
physically unimpaired children and adults, can easily use the
transfer and locomotion apparatus as substitute for a bicycle, a
motorcycle and a wheelchair to locomote indoors and outdoors.
(8) The drive mechanism part can raise the seat part, and therefore

the user can locomote (drive) in a posture similar to a standing
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(2) When the seat part is moved backward and downward to transfer the user to a transfer target such as
a bed and a toilet seat, a gap may be created between the seat part and the transfer target because it is
not possible to satisfactorily bring the seat part close to the transfer target, or a step may be created
between the seat part and the transfer target because it is not possible to adjust the height of the seat
part to that oftheitransfer tgrget Fosolves thase-probiemss the waist-pad partisreglingd hagkward to
clear the gap and step. By this means, it is possible to accomplish smooth transfer action of the user
between the SeaPpaftrdridadransier target nd Hicretbre Whprove Disabiity andeversatifity. PiB3) The
footrest part igtq{g]\f/ided ggﬂtggt Qaseep]arrg %Oasnd%t%IY C[Qg\{esfgé\gaarg angrb%%kwaa{% Eyetpies means, when
the seat part is movéd forward and bac Warg, the user can move the whol€ bo y orwarg and backward
while placing the feet-en the feotrest pastckheretare: the useridogs not peedieo lifkthefeetand move the
feet forward and backward him/herself. In this way, it is possible to Improve the stability of the center of
gravity, and &16& hptove DSabHrg (@) Wher thé seat paft i fhovsdBatkpardridrarsferahe user to a
transfer target such as a bed and a.toilet seat, it is.possihble to bring the foaqtrest part close to the transfer
(arget, By (e moane. 15 soouibie 1o ackomplish ahelor actonby Shioothly Shfing the weight, and
therefore Imprave wsabiliy., Intustrial Applicabdity §0064)- ove Theprasent.invention provides a transfer
and locomotion apparatus with %;é)roved functionality, stability, versatility and user-friendliness. The
pard

transfer and 16¢oMétofAap ABESMUIRG™D Felpredentintefitidh £ pravide fife ¥olfcfing effects:
the user can gasily transfer between.ihe ransfer and lagomation apparaus e 3 bed.,a tailet seat, and a

wheelchair, Keeping the orientation of the body; it is possible to provide a simple structure and the user
can be use thextransfemhand:oconmiotiomapparatusi alons; ntvisrpossible tohase the transfenand locomotion

apparatus for a long period of time without applying the strain on the back and the lumbar part of the user;
in particular, 8G&A T the¥udér s fitied-5pme and so¥orth? it'is po'ssitie 10Use the trafsfer and

locomotion apparatus comfortably: it is passihle ta significantly_reduge the hurdens on.the caretaker and

the user; and not only old people and physically-handicapped persons, but also physically unimpaired
children and aduks can easily use thieitsansfer and ldcomotien@pparatusas sdbstitate:farrd bicycle, a
motorcycle, a wheelchair and so forth to locomote for a long distance. In addition, one transfer and

locomotion affarafas tairb& USel 16 GafibGs PlrposEs SUEK BEF0F trinéfer and locomotion, and

rehabilitation, apq thgrefore yeducethe hurdens.onnot @iy the- user butalso caretakers and, physicians.
Reference Signs List [0065]

the user to exercise his/her hip joints, knee joints, ankle joints
and so forth; therefore, the user can do rehabilitation by bending
forward him/herself to expand the region in which joints of the
lower body can move, build up muscles and improve blood flow; and
by this means, it is possible to prevent decrease in motor ability
of the lower body, edema and so forth. In this way, it is possible
to improve functionality and save labor.

(11) The drive mechanism part has the first and second coupling
pivot shafts provided in the base part at two front and back
positions, and the third and fourth coupling pivot shafts provided
below the seat part at two front and back positions; the first and
third coupling pivot shafts are connected via the front link part

having one or more link shafts, and the second and fourth coupling
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1, 1A, 1B transfer and locomotion apparatus 2 base part 2a upper surface 2b guide slit 2c pivot shaft
holding plate 2d footrest part

pivot shafts are connected via the back link part having one or
more link shafts. By expanding and contracting the link driving
part having both ends pivotably coupled with the front link part
and the back link part, the angle between the upper surface of the
base part and the front and back link parts varies while the distance
between the first and second coupling pivot shafts and the distance
between the third and fourth coupling pivot shafts are fixed, and
it is possible to move the seat part placed above the third and
fourth coupling pivot shifts upward and downward forward, pivotably
rotating forward and backward. By this means, as compared to a case
where the seat part is raised and lowered directly by a direct acting
hydraulic or gas—-pressure cylinder, it is possible to adjust the
height of the seat part in a wider range with a smaller stroke,
and therefore reduce the size and the weight of the drive mechanism
part.

(12) The seat part is supported on the two front and back positions
by the front link part and the back link part. By this means, it
is possible to reliably sustain the user’s weight and deaden the
vibrations during locomotion to improve the stability of the
posture.

(13) The seat part and the breast pad part are slidably provided
on the strut standing on the third coupling pivot shaft. Therefore,
it is possible to move the seat part and the breast pad part upward
and downward, depending on the physique and so forth of the user
to broaden the range in which the seat part and the breast pad part
can move. In this way, it is possible to improve versatility.
(14) The grippers that pivotably rotate in a horizontal plane are

provided in at least one side of the breast pad part. By this means,
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3 driving part 3a driving wheel 3b rear wheel 4 auxiliary frames with casters 4a, 4b coupling shaft 5 caster
10, 10A drive mechanism part 10a, 10b pivot shaft holding part

the user can grip the grippers with his/her hands to approach or
get away from the transfer and locomotion apparatus. Therefore,
it is possible to easily adjust the position of the transfer and
locomotion apparatus, and consequently improve usability.

(15) When the seat part and the breast pad part are moved, the user
can reliably hold his/her body by gripping the grippers, and
therefore it is possible to improve safety.

(16) The grippers can pivotably rotate in the horizontal plane.
Therefore, the grippers are pivotably rotated forward after the
user gets on the transfer and locomotion apparatus. By this means,
it is possible to prevent the grippers from restraining the posture
of the user. 1In addition, the breast pad part can reliably sustain
the user’s weight in a forward bending posture, and therefore it
is possible to improve the stability and reliability of support.
(17) The grippers can be moved to the optimum positions for
respective actions in transfer and locomotion only by pivotably
rotating the grippers, and therefore improve versatility. In
addition, it is possible to reduce the number of parts, and therefore
improve mass productivity.

(18) The leg protecting part is provided in the front portion of
the base part to hold at least part of the legs of the user. By
this means, it is possible to sustain the user’s weight by sharing
the weight among the breast pad part, the seat part and the leg
protecting part. In particular, it is possible to stably maintain
the posture of the user even if the user is in an approximately
standing posture, and therefore improve usability.

(19) The leg protecting part provided in the front portion of the

base part can protect the knees, shins, and calves, and therefore
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11 first coupling pivot shaft ha bending part 12 second coupling pivot shaft 13 third coupling pivot shaft
13a coupling pivot shaft 14 fourth coupling pivot shaft 15 front link part 15a, 15b, 16a, 16b link shaft 16
back rink part

it is possible to improve safety.

(20) The auxiliary frames with casters are provided in both sides
of the base part to be able to move forward and backward parallel
to the longitudinal direction of the base part. The auxiliary
frames are moved forward and backward according to the posture (the
position of the center of gravity) of the user. By this means, it
is possible to keep balance to prevent the base part from falling
down, and therefore improve safety.

(21) When the transfer and locomotion apparatus is not used, the
auxiliary frames with casters are moved to overlap both sides of
the base part. By this means, it is possible to reduce the overall
length of the transfer and locomotion apparatus to be stored in
a small space, and therefore improve portability and save space.
[0056]

(Embodiment 2)

Fig.9 is a side view schematically showing a state where the
seat part of the transfer and locomotion apparatus according to
Embodiment 2 is lowered.

In Fig. 9, a transfer and locomotion apparatus 1A according
to Embodiment 2 is different from the transfer and locomotion
apparatus 1 according to Embodiment 1 in that a drive mechanism
part 10A is employed to move the seat part 22 and the breast pad
part 23 upward and downward using a piston cylinder 20A, which may
be a hydraulic or gas-pressure cylinder, instead of the drive
mechanism part 10 using the four-link mechanism to allow the seat
part 22 and the breast pad part 23 to pivotably rotate and move
upward and downward; in that the pivot shaft holding part 10b is

integrally formed with the lower portion of the seat part 22; and
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17 front coupling shaft 18 back coupling shaft 20 link driving part 20A piston cylinder 21 strut 22 seat part
22a insert part

in that the strut 21 is pivotably held by the pivot shaft holding
part 10b via the coupling pivot shaft 13a.

Although, with the present embodiment, the piston cylinder
20A is employed in the drive mechanism part 10A, the present
invention is not limited to this. Elevating means such as a
combination of a rack and a pinion, a link mechanism of a lazy tong,
and a ball screw and so forth may be used. Moreover, the seat part
22 and breast pad part 23 may be manually tilted and fixed with
a ratcheting mechanism or screw cramp.

[0057]

Moreover, the drive mechanism part 10A may not necessarily
move the seat part 22 and the breast pad part 23 upward and downward
in the vertical direction. Another configuration ispossible where
the drive mechanism part 10A moves the seat part 22 and the breast
pad part 23 diagonally from a back and lower position to a front
and upper position with respect to the base part 2 to move the seat
part 22 and the breast pad part 23 forward and backward, and upward
and downward at the same time. In this case, the user can readily
move the seat part 22 to the optimum position for transfer, getting
on and off, and locomotion (driving) in a single action, and
therefore it is possible to save labor and improve usability. In
addition, when the seat part 22 is moved between a back and lower
position and a front and upper position with respect to the base
part 2, it is possible to sustain the user’s weight by applying
the weight to the breast pad part 23 provided in front of the user.
By this means, it is possible to move the seat part 22 forward and
backward, and upward and downward safely without losing the balance.

Also, it is possible to prevent the user from falling off the seat
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22b fixing operation part 22c waist pad part 23 breast pad part 23a insert hole 23b engaging hole 24
gripper

part or falling down, so that everyone can easily use the transfer
and locomotion apparatus, feeling relieved. 1In this way, it is
possible to improve the stability and reliability of operation.

Here, how to use the transfer and locomotion apparatus 1A
according to Embodiment 2 is the same as for the transfer and
locomotion apparatus 1 according to Embodiment 1, so that
descriptions will be omitted.

[0058]

The transfer and locomotion apparatus according to
Embodiment 2 has the above-described configuration. By this means,
it is possible to produce the following effects, in addition to
the effects of (1) to (3), (6) to (8), and (14) to (21) obtained
with Embodiment 1.

(1) The drive mechanism part is provided to move the seat part and
the breast pad part upward and downward direction of the base part.
By this means, it is possible to freely adjust the positions of
the seat part and the breast pad part, depending on the height of
a transfer target such as a bed and a toilet seat, and the physique
and the posture of the user. Also it is possible to bring the seat
part close to the transfer target, and therefore the user can easily
do transfer action alone. 1In addition, even if there is no space
in the lower part of the transfer target to accommodate the base
part, the transfer and locomotion apparatus can be used. In this
way, it is possible to improve versatility.

(2) The drive mechanism part can move the seat part and the breast
pad part upward and downward. Therefore, after the seat part and
the breast pad part are lowered and the user gets on the seat part,

the seat part and breast pad part are raised, so that the user can
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25 leg protecting part 25a knee pad part 30 toilet 30a toilet seat x user CLAIMS 1. A transfer and
locomotion apparatus comprising: a base part having a driving part; a seat part provided on the base
part, a user sitting on the seat part from a back portion or a side portion of the base part; and

be lifted to a desired level. By this means, the user can locomote
in a comfortable posture, and therefore it is possible to improve
usability.

(3) The drive mechanism part can raise the seat part and the breast
pad part, and therefore the user can reach for positions for which
conventional wheelchairs cannot reach. By this means, the user can
easily take goods in and out from a high place, open and close a
door, wash the face and do cooking. In this way, it is possible
to expand the user’s activities and improve functionality.

(4) The seat part can be moved upward and downward easily and
reliably only by the piston cylinder. Therefore, it is possible
to easily adjust the height of the seat part to the height of the
transfer target such as a bed and a toilet seat. 1In this way, it
is possible to improve usability.

(5) The seat part moves only upward and downward by the piston
cylinder, so that the center of gravity does not significantly
change forward and backward. This eliminates balance adjustment
using the auxiliary frames with casters, and therefore it 1is
possible to improve usability.

(6) By using the piston cylinder, it is possible to reduce the number
of parts and simplify the configuration of the drive mechanismpart.
By this means, it is possible to reduce the size and the weight
of the transfer and locomotion apparatus, and therefore improve
mass productivity and ease maintenance.

(7) The breast padpart is tilted forward to apply the user’s weight
to the breast pad part. By thismeans, inparticular, it is possible
to significantly reduce the strain on the user who has injured-spine,

and sit in a comfortable posture for a long period of time. 1In this
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a breast pad part standing in a front end side of the seat part and contacting a breast of the user,
wherein at least one of the seat part and the breast pad part is held to be able to move forward and
backward or upward and downward, with respect to the base part. 2. The transfer and locomotion
apparatus according to claim 1, further comprising a drive mechanism part configured to move the seat

part between,a, back andslopey pasition and< front andupperdaasition with respect to the base part to
move the seat part forward and backward, and upward and downward. 3. The transfer and locomotion

apparatus ac€8fdiflg to claim 1, further comprising a drive mechanism part configured to pivotably rotate
one of the seat part a#%d }gh%%ee%%t d part around a horizontal axis orthogonal to a forward and
backward direction of the base part o move one of the seat part and the breast pad part forward and
backward, and upward @ndi dowawarsh =4. Thedransfenanddacomaoiiom.apparatys aceordiagdo claim 3,
wherein the drive mechanism part Includes: a first coupling pivot shaft and a second coupling pivot
shaft providetlif thé Hase*partdn e ffartaie baekhdsitons ta tirdebaphig pivestiait afid a fourth

COUp“ng[mvo%ghﬁﬂbodiment 3 is lowered. Fig. 11 is a side view schematically

showing a state where the user rides on the transfer and locomotion
apparatus according to Embodiment 3 in a standing posture. Fig.
12 is a side view schematically showing a state before the user
transfers to a toilet seat using the transfer and locomotion
apparatus according to Embodiment 3.

Through Fig. 10 to Fig. 12, a transfer and locomotion
apparatus 1B according to Embodiment 3 is different from the
transfer and locomotion apparatus 1 according to Embodiment 1 in
that a driving wheel 3a of the driving part 3 is smaller; in that
a footrest part 2d is provided on the upper surface 2a of the base
part 2 to slidably move forward and backward; and in that a waist
pad part 22c is provided, which is pivotably held in the rear end
portion of the seat part 22.

[0060]

InFig. 10, the footrest part 2d is placed on the upper surface
2a of the base part 2 and guided along the left and right side
portions to slidably move forward and backward. By providing
wheels or rollers on the bottom surface or both side portions of
the footrest part 2d, it is possible to slidably move the footrest
part 2d smoothly. Here, the footrest part 2d can move conjunction
with the forward and backward movement of the user x only by placing

the user X’s feet on the footrest part 2d to apply the user’s weight
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provided below the seat part on two front and back positions; a front link part having one or more link
shafts configured to connect between the first coupling pivot shift and the third coupling pivot shatft; a
back link part having one or more link shafts configured to connect between the second coupling pivot
shaft and the fourth coupling pivot shaft; and a link driving part configured to expand and contract, the

link driving part haingbethegrds pivotably couplesitorthe-froRt link part andthe paek link pat,
respectively. 5. The transfer and locomotion apparatus according to claim 4, wherein at least one of the
seat part andthechreest pad Fart idslidatsly provided o acstia the strut BRarfthag oreérte of the third

coupling pivo sh&{:land alpivogtsh.aft holdi payt configg(gd t%)ié;’%%bﬂl old thg thirq)(l:gueling pivot

shaft and the tourt ?:onﬁepﬁlnsé’plvotl SHaft. 6. The transfer an tIocomotlon ap ara ulésd—jccorélin}é to one of

claim 1 to clayn Sphurthercsomprising @leg pratecting parb configured to protest & deastparb of legs of the
user, the leg protecting part being provided in one of a front portion and a side portion of the base part.
with the seat part 22, the motor to drive the wheels of the footrest
part 2d may be rotated in the forward and reverse directions in
conjunction with the expansion and contraction of the 1ink driving
part 20 of the drive mechanism part 10. Although, with the present
embodiment, the footrest part 2d is placed horizontally, another
configuration is possible where the footrest part 2d is tilted to
lower the back portion. 1In this configuration, the footrest part
2d is lowered when the user moves backward, and therefore the user
can easily get in and off the transfer and locomotion apparatus.
In this way, it is possible to improve usability. 1In addition, when
the footrest part 2d moves upward and downward in conjunction with
the seat part 22, it is possible to keep the distance between the
seat part 22 and the footrest part 2d constant and consistently
support the feet of the user x on the footrest part 2d independent
of the height of the seat part 22. By this means, it is possible
to improve safety and usability.

In addition, in Fig. 10, the bottom end of the waist pad part
22c is pivotably held by the rear end of the seat part 22. By this
means, the waist pad part 22c pivotably rotates around the
horizontal axis orthogonal to the forward and backward direction
of the base part 2. Therefore, it is possible to pivotably rotate
the waist pad part 22c with a desired angle with respect to the

seat part 22.

[0061]
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7. The transfer and locomotion apparatus according to one of claim 1 to claim 6, further comprising a
waist pad part pivotably held in a back end side of the seat part. 8. The transfer and locomotion
apparatus according to one of claim 1 to claim 7, further comprising a footrest part provided on the base
part to slidably move forward and backward.

When the user locomotes in a standing posture, the seat part
22 is moved forward and upward and the waist pad part 22c stands
in the vertical direction as shown in Fig. 11. By this means, the
waist pad part 22c can safely support around the buttocks of the
user x, and therefore it is possible to improve safety.

Next, when the user transfers to the transfer target such
as the toilet seat 30a, the seat part 22 is moved backward and
downward, and also the footrest part 2d is moved backward as shown
in Fig. 12. By this means, the user x can smoothly move the whole
body without losing the balance. Moreover, the waist pad part 22c
is reclined in the horizontal direction (backward), so that the
waist pad part 22c does not restrain the movement of the user. By
this means, the user can smoothly do transfer action. 1In this way,
it is possible to improve usability. In particular, as shown in
Fig. 12, when it is not possible to satisfactorily bring the seat
part 22 close to the toilet seat 30a, which is a transfer target,
the waist pad part 22c may be reclined backward. By this means,
it is possible to clear the gap between the seat part 22 and the
toilet seat 30a to smoothly do transfer action between the seat
part 22 and the toilet seat 30a. In this way, it is possible to
improve usability and versatility. In addition, in a case where
a step is formed between the seat part 22 and the transfer target
because it is not possible to adjust the height of the seat part
22 to that of the transfer target, the waist pad part 22c can clear
the step.

[0062]
Although rotating operation of the waist pad part 22c may

be performed electrically or manually, it 1is preferable to
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electrically perform rotating operation because it is possible to
pivotably rotate the waist pad part 22c with a desired angle with
simple operation. By this means, 1t is possible to improve
operationality and save labor. In particular, when the waist pad
part 22c pivotably rotates automatically in conjunction with the
forward and backward movement, and the upward and downward movement
of the seat part 22, it is possible to eliminate troublesome
operation and prevent the transfer and locomotion apparatus from
starting while the waist pad part 22c is reclined backward. By this
means, it is possible to improve safety and user-friendliness.

Here, when the user locomotes (drives) in a sitting posture,
the waist pad part 22c may stand to safely support the user x at
the time of start or acceleration. By this means, it is possible
to improve reliability.

[0063]

The transfer and locomotion apparatus according to
Embodiment 3 has the above-described configuration, and therefore,
can provide the following effects, in addition to the effect
provided with Embodiment 1.

(1) The waist pad part is provided, which is pivotably held in the
rear end side of the seat part. By this means, when the user gets
on and off (transfer to/from) the seat part, the waist pad part
is reclined in the horizontal direction to prevent the waist pad
part from restraining the movement of the user. Meanwhile, when
the user sits on the seat part and locomotes, the waist pad part
stands in the vertical direction to support the buttocks and the
lumbar part of the user, and therefore it is possible to reliably

prevent the user from falling off the seat part at the time of start
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or acceleration. In this way, it is possible to improve usability
and safety.

(2) When the seat part is moved backward and downward to transfer
the user to a transfer target such as a bed and a toilet seat, a
gap may be created between the seat part and the transfer target
because it is not possible to satisfactorily bring the seat part
close to the transfer target, or a step may be created between the
seat part and the transfer target because it is not possible to
adjust the height of the seat part to that of the transfer target.
To solve these problems, the waist pad part is reclined backward
to clear the gap and step. By this means, it is possible to
accomplish smooth transfer action of the user between the seat part
and a transfer target, and therefore improve wusability and
versatility.

(3) The footrest part is provided on the base part to slidably move
forward and backward. By this means, when the seat part is moved
forward and backward, the user can move the whole body forward and
backward while placing the feet on the footrest part. Therefore,
the user does not need to 1lift the feet and move the feet forward
and backward him/herself. 1In this way, it is possible to improve
the stability of the center of gravity, and also improve usability.
(4) When the seat part is moved backward to transfer the user to
a transfer target such as a bed and a toilet seat, it is possible
to bring the footrest part close to the transfer target. By this
means, it is possible to accomplish transfer action by smoothly
shifting the weight, and therefore improve usability.
Industrial Applicability

[0064]
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The present invention provides a transfer and locomotion
apparatus with improved functionality, stability, versatility and
user—-friendliness. The transfer and locomotion apparatus
according to the present invention can provide the following
effects: the user can easily transfer between the transfer and
locomotion apparatus to a bed, a toilet seat, and a wheelchair,
keeping the orientation of the body; it is possible to provide a
simple structure and the user can be use the transfer and locomotion
apparatus alone; it is possible to use the transfer and locomotion
apparatus for a long period of time without applying the strain
on the back and the lumbar part of the user; in particular, even
if the user has injured-spine and so forth, it is possible to use
the transfer and locomotion apparatus comfortably; it is possible
to significantly reduce the burdens on the caretaker and the user;
and not only old people and physically-handicapped persons, but
also physically unimpaired children and adults can easily use the
transfer and locomotion apparatus as substitute for a bicycle, a
motorcycle, a wheelchair and so forth to locomote for a longdistance.
In addition, one transfer and locomotion apparatus can be used for
various purposes such as for transfer and locomotion, and
rehabilitation, and therefore reduce the burdens on not only the
user but also caretakers and physicians.

Reference Signs List

[0065]

1, 1A, 1B transfer and locomotion apparatus
2 base part

2a upper surface

2b guide slit
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2c pivot shaft holding plate
2d footrest part

3 driving part

3a driving wheel

3b rear wheel

4 auxiliary frames with casters
4a, 4b coupling shaft

5 caster

10, 10A drive mechanism part
10a, 10b pivot shaft holding part
11 first coupling pivot shaft
1la bending part

12 second coupling pivot shaft
13 third coupling pivot shaft
13a coupling pivot shaft

14 fourth coupling pivot shaft
15 front link part

15a, 15b, 16a, 1lo6b link shaft
16 back rink part

17 front coupling shaft

18 back coupling shaft

20 link driving part

20A piston cylinder

21 strut

22 seat part

22a insert part

22b fixing operation part

22c waist pad part
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23 breast pad part

23a insert hole

23b engaging hole

24 gripper

25 leg protecting part
25a knee pad part

30 toilet

30a toilet seat

X user
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CLAIMS

1. A transfer and locomotion apparatus comprising:

a base part having a driving part;

a seat part provided on the base part, a user sitting on the
seat part from a back portion or a side portion of the base part;
and

a breast pad part standing in a front end side of the seat
part and contacting a breast of the user,

wherein at least one of the seat part and the breast pad part
isheld to be able tomove forward and backward or upward and downward,
with respect to the base part.

2. The transfer and locomotion apparatus according to claim 1,
further comprising a drive mechanism part configured to move the
seat part between a back and lower position and a front and upper
position with respect to the base part to move the seat part forward
and backward, and upward and downward.

3. The transfer and locomotion apparatus according to claim 1,
further comprising a drive mechanism part configured to pivotably
rotate one of the seat part and the breast pad part around a
horizontal axis orthogonal to a forward and backward direction of
the base part to move one of the seat part and the breast pad part
forward and backward, and upward and downward.

4., The transfer and locomotion apparatus according to claim 3,
wherein the drive mechanism part includes:

a first coupling pivot shaft and a second coupling pivot shaft
provided in the base part on two front and back positions;

a third coupling pivot shaft and a fourth coupling pivot shaft
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provided below the seat part on two front and back positions;

a front link part having one or more link shafts configured
to connect between the first coupling pivot shift and the third
coupling pivot shaft;

a back link part having one or more link shafts configured
to connect between the second coupling pivot shaft and the fourth
coupling pivot shaft; and

a link driving part configured to expand and contract, the
link driving part having both ends pivotably coupled to the front
link part and the back link part, respectively.

5. The transfer and locomotion apparatus according to claim 4,
wherein at least one of the seat part and the breast pad part is
slidably provided on a strut, the strut standing on one of the third
coupling pivot shaft and a pivot shaft holding part configured to
pivotably hold the third coupling pivot shaft and the fourth
coupling pivot shaft.

6. The transfer and locomotion apparatus according to one of
claim 1 to claim 5, further comprising a leg protecting part
configured to protect at least part of legs of the user, the leg
protecting part being provided in one of a front portion and a side
portion of the base part.

7. The transfer and locomotion apparatus according to one of
claim 1 to claim 6, further comprising a waist pad part pivotably
held in a back end side of the seat part.

8. The transfer and locomotion apparatus according to one of
claim 1 to claim 7, further comprising a footrest part provided

on the base part to slidably move forward and backward.
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