1 AUTOVATI C URI NE DI SPOSAL DEVI CE AND URI NE RECEPTACLE USED THEREFOR
BACKGROUND OF THE I NVENTION 5 The present invention relates to an automatic
uri ne disposal device worn by the bedridden elderly, hospitalized patients,
physi cal Iy di sabl ed people, and others who are unable to voluntarily
control the bladder or to clean up urine on their own and also relates to a
urine receptacle used therefor. Because lof age, physical disability,
hospitalization due to injury or illness, 10 or other physical conditions,
peopl e soneti mes becone unable to voluntarily control the bladder or clean
up urine oMUHIMATIGNURINE BISROSALUREVMYGE, ANBUDSRINE: REGEPTACLE: USED i s
directly inserted into the bl adder to discharge urine or paper diaper is
used. Wen THEREREFer is directly inserted into the bl adder, the wearer
feels 15 great disconfort and there is also the probability of injuring the
urethra or bladder or the occurrence of an infection. Thus, expertise as
wel | as special sterilized utensils is required. Wien a paper diaper is
worn for a prolonged period of tine, urine may |eak, the wearer can becone

uncont or t aFACKGEHOUNDX OF THEE INVENTHOMbI es such as 20 rashes may occur. To
avoid this, the paper diaper nust be frequently changed, which will inpose

consi debabl e phis padseahihvemtibmirelatestenan antdmdtic utite diggrsal davide twoen
caretaker. I nposed on a daily basis, those physical and nental burdens
becore a biyy tREHeRHIAEA Giderf, BBLPItARBYH RARRAT IhgsicBHY dRALRS people, and
others who are unable to voluntarily control the bladder or to clean up urine on
their own and also relates to a urine receptacle used therefor.
Because of age, physical disability, hospitalization due to injury or iliness,
10 or other physical conditions, people sometimes become unable to voluntarily
control the bladder or clean up urine on their own. In those situations,
substantially, a catheter is directly inserted into the bladder to discharge urine
or paper diaper is used.
When a catheter is directly inserted into the bladder, the wearer feels
15 great discomfort and there is also the probability of injuring the urethra or
bladder or the occurrence of an infection. Thus, expertise as well as special
sterilized utensils is required.
When a paper diaper is worn for a prolonged period of time, urine may
leak, the wearer can become uncomfortable, get stuffy, or skin troubles such as
20 rashes may occur. To avoid this, the paper diaper must be frequently
changed, which will impose considerable physical and mental burdens on both

the wearer and the caretaker. Imposed on a daily basis, those physical and

mental burdens become a big concern and a significant economical burden as



2 well. To avoid those problens, urine that has been absorbed by a urine
absorbent material, which is a thick |iquid-absorbent sheet, encased in the
mai n portion of the urine receptacle is discharged by a vacuum punp and 5
directed to a urine tank. The vacuum punp absorbs air in a sealed urine tank
and due to the pressure difference between the tank's pressure and the

at nospheric pressure, urine absorbed in2the urine absorbent material is

drai ned through the urine drainage tube into the urine tank. Automatic urine
di sposal devices of such configuration are disclosed, for instance, in
Japanese l1l@eRtat ent Lai d-Open No. Hei 07-171182 and Japanese Patent Lai d-Open
No. Hei 11-113946. In the conventional devices, the urine receiving surface

of the urine JBSQUBRNthESY ProBbmsMlirie ifatt R8s ShEdriGhsbRsdd &Y T8S utiRecont act

with a wearer's urinating part, 1S exposed to air. This situation causes

air to be I 15 t.oget WM uripe,. l.ch o es th r.in

absor bent gB?&PI%EEJQgﬁgp ’h‘gnﬁhe\ﬁ %gth'ql—‘opqqlﬂ%bﬁoégg@%?ﬁé eezmﬁgﬁ 'Bft rine
which remains in the urine receptacle (urine absorbent material) is |arge,
whi ch nmake§aimeamkien & theelring feseptacteats discharaaskby ea (MasuEoHIMPoRNGr i ne
which remains in the urine receptacle, the capacity of the vacuum punp nust

be i ncreaseditectédaoririvgd yank20 The zrLQmepumpcaisnby alrdn iassztag erihbaask ze and
vol une of the urine disposal device. As stated above, in the conventional

devices, thRgaghss He Wre88urdhbfference between the tank’s pressure and the

atmospheric pressure, urine absorbed in the urine absorbent material is
drained through the urine drainage tube into the urine tank. Automatic urine
disposal devices of such configuration are disclosed, for instance, in Japanese

10 Patent Laid-Open No. Hei 07-171182 and Japanese Patent Laid-Open No. Hei
11-113946.

In the conventional devices, the urine receiving surface of the urine
absorbent material, which is the surface that comes in contact with a wearer ’s
urinating part, is exposed to air. This situation causes air to be absorbed

15 together with urine, which decreases the urine absorbent efficiency of the
device. For this reason, the amount of urine which remains in the urine
receptacle (urine absorbent material) is large, which makes the wearer feel
uncomfortable. To reduce the amount of urine which remains in the urine
receptacle, the capacity of the vacuum pump must be increased. Accordingly,

20 it becomes necessary to increase the size and volume of the urine disposal
device.

As stated above, in the conventional devices, the amount of urine which

remains in the urine receptacle is large, and the reduction of such a volume of



remains in the urine receptacle is large, and the reduction of such a vol une
of 3 wurine requires a |large and heavy urine disposal device. BRI EF SUWARY
OF THE | NVENTI ON An object of the present invention is to provide a conpact
and |ightweight 5 automatic urine disposal device which increases the
percentage of urine collection by the urine receptacle and also to provide
a urine receptacle used therefor. The¥present invention is designed such
that it uses a urine receptacle in which a urine absorbent material is

housedu .n_a substantiall c}/ r ect anqul.ar pan .- 1o breat habl e,
i qui d¥"p ESHHEER PG At g?%vgt”rH%\A'ﬁ%dsg ®¥'%%r - U- shaped cross section and
the surface of the urine absorbent material is covered wth a hard-

breat habl e, |iquid perneable top sheet; and urine is discharged froma urine
dr ai nag%ﬁ[gort formed on the bottom surface of the outer sheet to a seal ed

urine HHMMARC QT e ANVENTHANh a urine drai nage tube. 1s The

har d- br eat habl e, |i qui d-perneable top sheet stretches between both upper
ends of theAsuvbjectafethes peeigant piowentors ig ftoopropine i 2 rjorepatt cand rlightweightr i ne
absorbent material. Thus, the outer sheet together with the top sheet keeps
t hes ur aonadticor bemé ndigmosabl devige! ywhicht | fitreasesd thev apewentagy dfécrwares
air pressure in the urine absorbent material, thereby directing urine from

a uri neou&@oﬁlraynme Hd reBepthBieownar atteeb fpﬂ)\ﬁdé”a nerih@nkedebtaieg hugedur i ne
drai nage tube. In the urine receptacle used for the present invention, the

urine ahsembent 4

The present invention is designed such that it uses a urine receptacle in
which a urine absorbent material is housed in a substantially rectangular, non -

10 breathable, liquid-impermeable outer sheet having a letter-U-shaped cross
section and the surface of the urine absorbent material is covered with a hard-
breathable, liquid permeable top sheet; and urine is discharged from a urine drainage port
formed on the bottom surface of the outer sheet to a sealed urine tank by a
vacuum pump through a urine drainage tube.

15 The hard-breathable, liquid-permeable top sheet stretches between both upper
ends of the outer sheet's edge portions (foot portion) and covers the urine
absorbent material. Thus, the outer sheet together with the top sheet keeps
the urine absorbent material highly airtight, and a vacuum pump decreases air
pressure in the urine absorbent material, thereby directing urine from a urine

20 drainage port in the outer sheet to a urine tank through a urine drainage tube.

In the urine receptacle used for the present invention, the urine absorbent



material is housed in both the outer sheet and the top sheet and kept highly
airtight. Therefore, as air pressure in the urine absorbent materi al
decreases, the urine absorbent material is conpressed, causing urine to be
squeezed out. As a result, the percentage of urine collection increases and
the amount of 5 urine which remains in the urine receptacle is reduced. Wth
the increa se in the percentage of urinre collection, a small capacity
vacuum punp with a low power can drain urine fromthe urine absorbent
material. Therefore, it is possible to drain urine fromthe urine

r ecept acl e matetiaiis husednhdrathttbetduder ghesteand dnel toprsheet and kept Highlyonpact
and |ightweight. 10 BRI EF DESCRI PTI ON OF SEVERAL VI EW5 OF THE DRAW NGS FI G

1 i's a wholgitightoC M HérdRra sSAP YrekbLEE th HE 0ABS lathdsrbérst rﬁé@?@ﬁébcre‘é@és ce
according to an enbodi nent of the present invention. FIG is a detail ed

cect i onal Srewins AR EiBalTs Rkt eobBpb AR RS Eﬂ@’gz’f& o o ais

an auxiliary sectional view taken in the direction of arrowBin FIG 2.
FIG 5 sho aHeselbnthe: PercoRtrge ohainpe; @@Iﬂcg@éﬁﬂ@@?é% angbhe apunt of 6 IS
one exanpl e of characteristic diagrans of the automatic urine disposal

devi ce. 5F| @riné which rbinairis it thegr annes hevepigclelie raduces. r aihtthelincr@acse th ng to
anot her enbodi nent of the present invention
the percentage of urine collection, a small capacity vacuum pump with a low
power can drain urine from the urine absorbent material. Therefore, it is
possible to drain urine from the urine receptacle without discomfort to the
wearer, and the device can be compact and lightweight.
10
BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS
FIG. 1 is a whole block diagram showing the automatic urine disposal
device according to an embodiment of the present invention,
FIG. 2 is a detailed block diagram of an embodiment of the urine
15 receptacle.
FIG. 3 is a sectional view taken substantially along the line A -A in FIG. 2.
FIG. 4 is an auxiliary sectional view taken in the direction of arrow B in
FIG. 2.
FIG. 5 shows the condition when the urine receptacle is worn.
20 FIG. 6 is one example of characteristic diagrams of the automatic urine
disposal device.

FIG. 7 is a block diagram showing the urine receptacle according to

another embodiment of the present invention



5 FIG 8 through FIG 10 are bl ock diagrans showi ng the urine receptacle
according to a further enbodi nent of the present invention, in which FIG 10
shows an enl arged sectional view taken along the line C-Din FIG 9. 5
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS OF THE | NVENTION FIGs. 1
t hrough 4 show an enbodi nent of the present invention. FIG 1 is a

schemati ¢ di agram of an automatic urine i sposal device according to the
present invention. FIG 2 is a detail block diagramof a urine receptacle,
FIG 10 3 is a sectional view taken substantially along the line AAAin FIG
2, and FIG 4 FIS.&theough FiGy 10iare Hoedlediagramseshtiwiag ttheurine raceptack® i n
FIG 2. FIG 2(a) is a viewpartially broken away. In FIGs. 1 through 4, a

urine recepiaelding ¥ RiMrP EhSdittehDof e PRaYeIR Gnvdritm, an WAAEISIFIS, YOI nati ng
part is substantially rectangular and its wdth at the 15 mddle portion in

The uri e roioin At phEked e bral gk R8a o e 1k GeBIREIPLER: "macer el 3,

outer sheet 4 and gathers 5. The top sheet 2 is made of a soft, flexible
material, such as a non -woven fabric. The urine absorbent material 3,
outer sheet 4 and gathers 5 are al so made of soft, flexible materials. 20 As

shown i 5 FIBETAILEDDESCRIPTIGNtIOR VTHECRREFERREDPEMBODINIENTS OF MHE
receptacle 1 is substantially rectangular and its width at the mddle
portion in |Wm+|@wi tudinal direction is narrow so that it is shaped like
an hour gl ass. e reason for this shape is to fit the wearer's crotch.

FiGs. 1 through 4 show an embodiment of the present invention. FIG. 1
is a schematic diagram of an automatic urine disposal device according to the
present invention. FIG. 2 is a detail block diagram of a urine receptacle, FIG.

10 3 is a sectional view taken substantially along the line A-Ain FIG. 2, and FIG. 4
is an auxiliary view taken in the direction of arrow B in FIG. 2. FIG. 2(@) is a
view partially broken away.

in FIGs. 1 through 4, a urine receptacle 1 which absorbs urine discharged
from a wearer’s urinating part is substantially rectangular and its width at the

15 middie portion in the longitudinal direction is narrow so that it is shaped like an
hourglass. The urine receptacle 1 comprises a top sheet 2, urine absorbent
material 3, outer sheet 4 and gathers 5. The top sheet 2 is made of a soft,
flexible material, such as a non -woven fabric. The urine absorbent material 3,
outer sheet 4 and gathers 5 are also made of soft, flexible materials.

20 As shown in FIG. 2, the outer sheet 4 which is a component of th e urine
receptacle 1 is substantially rectangular and its width at the middle portion in
the longitudinal direction is narrow so that it is shaped like an hourglass. The

reason for this shape is to fit the wearer’s crotch.



6 As shown in FIG 3, the cross section of the outer sheet 4 in the width
direction is in the forked shape, and a urine drainage port 4b is fornmed on
the bottom surface. The cross section of the outer sheet 4 in the

l ongitudinal direction is also in the forked shape as shown in FIG 3,

al though the size is 5 different. The edge portion (foot portion) 4a is
formed al ong the outer periphery of thessubstantially rectangul ar outer
sheet 4. The outer sheet 4 is a |iquid-inpernmeable, non-breathable thin
sheet and is nade of polyethylene film for exanple. The outer sheet 4 is
200 to 300 nm AsmshoandinSBlG.d3,11he cnossistetiofhed thet@ites bbeet 4 indhebaiddi npl y
made of a 10 |iquid-inperneabl e, non-breathabl e nenber; however, desirably,

an opti mal qinREBRtYs gffhé)f’o E@@§ﬁﬂq_ﬁ>’aﬁcﬁ5id?ﬂ1ei MahRJeC oo abSis Ubfrhé@ oh el ch may

r :
result from the prol onged use. e outer surface of the outer sheet 4 is

| am nated with a soft and,.snmpoth surface material of . S a
pol ypr opyl %r‘f’ur{ﬁ&%nqpﬁb?rioé,s “:t%ltl'oTSOf)mé’errtmé#eéi?'z:}R%éHg%@@B I ng
unconfortable. The inner surface of the outer sheet 4 has been treated with
a wat er - r epdrection isn@le imathe fasked shage Assehaenin fdGed; Althouds theusiz® isn t he
outer sheet 4, and a |iquid-perneable, hard-breathable top sheet 2 covers

t he surfacediffereper The fetige) poftidnhéfoot | partieh)s arabagt formeer alehg 3thel foeitérop
sheet 2 is adhered to both 20 upper ends of the edge portions (foot portion)

4b of the g(y%(r he?@SﬁfheA'sub%'?éjnt@ggrr §§b§ﬁ|a§gg% Slﬁe%pg_et her with the adhered

top sheet eps’ the urine a materi a highly airtight.
The outer sheet 4 is a liquid -impermeable, non-breathable thin sheet and

is made of polyethylene film, for example. The outer sheet 4 is 200 to 300 mm
long and 50 to 100 mm wide. The outer sheet 4 may be simply made of a

10 liquid-impermeable, non-breathable member; however, desirably, an optimal
member can be chosen by taking into account stuffiness which may resuit from
the prolonged use.

The outer surface of the outer sheet 4 is laminated with a soft and smooth
surface material (not shown), such as a polypropylene non -woven fabric, to

15 prevent the wearer from becoming uncomfortable. The inner surface of the
outer sheet 4 has been treated with a water-repellent material.

The urine absorbent material 3 is housed in the outer sheet 4, and a
liquid-permeable, hard-breathable top sheet 2 covers the surface (upper
surface) of the urine absorbent material 3. The top sheet 2 is adhered to both

20  upper ends of the edge portions ({foot portion) 4b of the outer sheet 4, and the
outer sheet 4 together with the adhered top sheet 2 keeps the urine absorbent
material 3 highly airtight.

Herein, hard breathability of the top sheet 2 means that the breathability



Herein, hard breathability of the top sheet 2 neans that the breathability 7
nmeasured according to the General Textile Testing Method's breathability
testing nethod A, prescribed in JIS L 1096, 6.27.1, is fromO to 100
cnB/ cn2/ second and preferably fromO to 50 cnB/cnR/ second when the top

sheet 2 is noist. Wien the top sheet 2 is dry, the breathability is from 20
to 5 200 cc/cnR/second, preferably from20 to 100 cc/cnR/second, and nore
preferably from20 to 50 cnB/ cn2/ second. Herein, "being noist" is a
condition in which noisture content (%9 of the top sheet 2 that is obtained
by the fol Imeasusedqactardingi to 108%senerabr Eextiadlesting Methog s iveathabitity t i on

I n which the top sheet 2 has been left dry in the 20 C 10 and RH 60%

at ”DSphere’teﬁinét hﬁefh%dw | BrosRtibedh JIS £a|1b96 @Q?HCI B fréph SO Uice 100egai n.
Mbi sture conten Wei ght " of noi st sheet - Weight of dry sheet)/(Weight of

dedi gnea | STAALH ecor@ api oiHaBLT R0 R st s Wi Mg fof " ' ©

absorbing 300 cnB of urine is adequate for holding one urination of one
aver age aduiheet Bogeveist. Vhepdhedap ahpehrigidiyi thepbregathability d¢ fome 28rfunt  of

urine to be absorbed in the material by allowing for a decrease in urine

absor pt ison 20 tdefern/setonide cereferably Framnie20 oto MI0Gs $uf emYseddret] and timerairi ne
receptacle 1 vvhen a wearer is seated causing the 20 urine receptacle 1 to be

pressed be seating surface, or an increase
as l&l ‘?rd?ﬁ’é t O?J @ﬂ?&nﬁ@ E&?cil. ; .

I n pressur resu wearer closing his/her

Herein, “being moist” is a condition in which moisture content (%) of the
top sheet 2 that is obtained by the following equation is 100% or more, and
“being dry” is a condition in which the top sheet 2 has been left dry in the 20 °C

10 and RH 60% atmosphere, or the condition of, what is called, official moisture
regain.

Moisture content = (Weight of moist sheet - Weight of dry sheet)/(Weight
of dry sheet) (Equation 1)

The urine absorbent material 3 is 5 mm thick and is designed to absorb

15 approximately 500 cm®of urine. The capacity of absorbing 300 cm® of urine is
adequate for holding one urination of one average adult. However, a good
safety margin is provided for the amount of urine to be absorbed in the material
by allowing for a decrease in urine absorption of the urine receptacle 1 due to
pressure applied to the uri ne receptacle 1 when a wearer is seated causing the

20 urine receptacie 1 to be pressed between the wearer’s body and the seating
surface, or an increase in pressure as the result of the wearer closing his/her
hip joint and sandwiching the urine receptacle 1.

The top sheet 2 is made of a liquid-permeable, hard-breathable non-



hip joint and sandw ching the urine receptacle 1. The top sheet 2 is nade of
a liquid -perneabl e, hard-breathable non 8 woven fabric made of, for
exanpl e, pol ypropyl ene and pol yol efin polyester blended with cotton so that
friction between the wearer's skin and the fabric is mnimzed. In
addition, a nesh sheet nakes up a part of the surface of the non-woven
fabric used as the top sheet 2 where it &ones in contact with the 5 wearer's
urinating part and the surrounding skin. This is to increase the liquid -
absor bent and sweat - absor bent capabllltles so that urin e can be quickly
absorbed byweven fyir iade okt fori exaspleh malypropylane ard qolygletn qwlyesteme nmesh
sheet. Because urine can be quickly absorbed by the absorbent material 3,

the wearer Hasdéd Withi doMonadthat fidtion Setwdedr thedN@ared s 8Kin tamdetharfabne i he 10
wearer's urinating part. As shown in FIGs. 3 and 4, at the upper end of the

edge portio

created suc mﬁﬂlzghth yagggbﬁ rﬂ?% Sﬁ‘r?\/\ett/ap‘h@?e apgﬁ%% gipter%?%h'zéréeg %

outer sheet 4. These slantingly provided three di mensi gnal gathers 5
prevent | edkN-woyeR falric uged asaiheeteposhess 2 mbefe it %‘ngSFB'F\yC@F‘%Ht Wi tha ty or
change of posture. In addition, as shown in FIG 2(b), two strips of
anti-slisp twqame(’sminatidgqbattaﬂm)th@ antfeemdintgskihe dhisds to imireausa therliquick - of t he
outer sheet 4. The anti-slip tape 6 adheres to the wearer's underwear to

prevent tNeandorhént! %ﬁ@pk%hﬁaéséﬂbﬁm Séﬁﬁabhmgs Shetal dud et 84n Usd MBuickipi nage

tube (a first urine drai nage rreans) 11'a is 20 connected to the urine

drai nage pogt Ab %yr{ﬁe Blotbht RReAAN & H{rfoﬂiges fallt;;]oeres created in the mesh

sheet. Because urine can be quickly absorbed by the absorbent material 3,
the wearer has a minimal amount of discomfort due to moisture around the
10 wearer’s urinating part.

As shown in FlGs. 3 and 4, at the upper end of the edge portion 4a of the
outer sheet 4, three-dimensional gathers 5 are created such that they are
slanted inwardly along the periphery of the outer sheet 4. These slantingly
provided three-dimensional gathers 5 prevent leaks from the sides caused by

15 the wearer’s physical activity or change of posture. In addition, as shown in
FIG. 2(b), two strips of anti-slip tape (two-sided tape) 6 adhere to the outer
bottom surface of the outer sheet 4. The anti-slip tape 6 adheres to the
wearer's underwear to prevent the urine receptacle 1 from shifting.

One end of the urine drainage tube (a first urine drainage means) 11a is

20 connected to the urine drainage port 4b formed on the bottomn surface of the
outer sheet 4. A one-touch joint 13 is mounted to one end of the urine
drainage tube (a second urine drainage means) 11b, This joint 13 connects

the other end of the urine drainage tube 11a to the end of the urine drainage



outer sheet 4. A one-touch joint 13 is nmounted to one end of the urine

drai nage tube (a second urine drainage neans) 11b. This joint 13 connects
the other end of the urine drainage tube 1la to the end of the urine
drainage 9 tube 11 b. The urine drainage tubes 11 a and 11 b are made of
soft, flexible materials, and the one-touch joint 13 is also made of a soft
material. Further, the first urine draithage neans includes the urine

drai nage port 4b also. A urine tank 21 is sealed by a lid 22. The other end
of the urine 5 drainage tube 11 b passes through the |lid 22 of the urine
tank 21 andube 1uWxatle uiine tdiainagpdubgisabta andal th aremade ofisioffe flexible 21.
One end of the vacuumtube 11c is connected to a vacuum punp 31 and the

other end pRsffald HindUEB dritetodchdort 19fistdiso Hiddecott Bt dhatniel. i SFuremrt ed in
t he vapor phase area 2la of the ‘urine tank 21. Like the urine drai nage

sof 1. 11 exi BpAratyie dhalel Agat Hol 8 npluit¥fahigl o 40 BRAITCE, %508 cog

whi ch can store two separate urinations. This tank al so cones in 200 cn8 or
1000 cnB8 whi ch Aadfirgdankr2t e seardiyed id%t -ﬁh‘%tﬂthe"rﬁ@dvagﬂihﬁl BUA® 31 is
driven by a notor 32. The notor 32 uses a 15 battery 33 as a driving power

sour ce, Sanddrainagertubelliéddsses tiooghdhe deh22oxf the nsinalthekl 21 mndis |ocated ol

board 34. The vacuum punp 31 is snmall having a dianeter of 30 mrm x 70 nmm

Vol tage of jhhfe %gbﬁﬁb(aﬁaﬂe% %1;&6%5@%@ t4nR 2Y. Aond &R& of ﬂibs\?ﬁc?&llﬁ? ﬁﬂ%eg‘?t S

that urine has been absorbed the urine abso_rbent materi a
located al Pt ltshc(:aonunre'cPéad fjor a'vad Smt H@rﬁp% &nd %je other end passes through the

lid 22 of the urine tank 21 and is located in the vapor phase area 21a of the
urine tank 21. Like the urine drainage tubes 11a and 11b, the urine drainage
10 tube 11cis also made of a soft, flexible material.

The capacity of the urine tank 21 is about 500 cm® which can store two
separate urinations. This tank also comes in 200 cm® or 1000 cm® which
allows for the prolonged use at night.

The vacuum pump 31 is driven by a motor 32. The motor 32 uses a

15 battery 33 as a driving power source, and is controlled by a control device
installed in the control board 34. The vacuum pump 31 is small having a
diameter of 30 mm x 70 mm. Voltage of the battery 33 is approximately 6 V.
A urine sensor 12 detects that urine has been absorbed by the urine
absorbent material 3. It is located along the urine drainage tube 11a and is
20 turned on in the vicinity of one end of the tube 11a (hear the urine drainage
port 4b} when urine is discharged. The urine sensor 12 is electrically
conductive and detects the wearer’s urination by sensing the resistance value

change. The urine detection signal detected by the urine sensor 12 is



20 turned on in the vicinity of one end of the tube 11a (near the urine

drai nage port 4b) when urine is discharged. The urine sensor 12 is
electrically conductive and detects the wearer's urination by sensing the
resi stance value change. The urine detection signal detected by the urine
sensor 12 is 10 inputted into the control board 34 that controls the vacuum
punp 31. In this configuration, the urinm receptacle 1 is worn inside the
wearer 's (not shown) underwear 41, as shown in FIG 5, so that the top
sheet 2 conmes in contact wwth the wearer's urinating part. The urine tank

21, vacuum jmported intohardntrbeboard@4 that cantrdle tieavacwemipunph8tiwearer or can
be placed on or under the bed on which the wearer lies. Wen the wearer

urinates, urine;fiysg fwr\qggr%tﬁpmg?]‘ﬂ{rﬁb@ererc%ﬁf'sﬁié‘GI' f? woh® ins‘?’%%??&aﬁ%s ‘Sg_e

uri ne absorbent materia e top sheet (non -woven

When urine absorbed, by .the urjne absorbe terial reaches the 10 .urine
it af nage. polToLEHoWN) BHESHYRANA S Rsionn MG & ShdieidRedPb $0es? Earkad on,
and a urine detection signal is inputted into the control board 34. The

control devontact with dhé¢ searer's bgnatmg peft. bdhedirdw taoki2latvacuumepuop @1, 32 to
drive the vacuum punp 31. Wen air in the urine tank 21 has been di scharged

by the vacubAY ANEPnotdP 3B81cartbé dAINESS Byahbwédler Wrican 1 prideansn BRipder! 3
decreases, creating negative pressure in the urine drainage port 4b.

Pecause el AT Gebfhyeslee, 2 and the nor presthable outer shees
been removed vi E\il\lrtugﬁ t#er iwrza%rer urinates, urine discharged in the urine receptacle 1 is
absorbed by the urine absorbent material 3 through the top sheet (non -woven
fabric) 2. When urine absorbed by the urine absorbent material 3 reaches the
10 urine drainage port 4b of the outer sh eet 4, the urine sensor 12 is turned on,
and a urine detection signal is inputted into the control board 34. The control
device installed in the control board 34 activates the motor 32 to drive the
vacuum pump 31.
When air in the urine tank 21 has been discharged by the vacuum pump
15 31, air pressure in the urine absorbent material 3 decreases, creating negative
pressure in the urine drainage port 4b. Because the hard -breathable top
sheet 2 and the non-breathable outer sheet 4 cover the urine absorbent
material 3 and keep it airtight, when air has been removed via the urine
drainage tube 11a, negative pressure is also applied to the urine absorbent
20 material 3.
When negative pressure is applied to the urine absorbent material 3, a

pressure difference between the material’s pressure and the atmospheric

pressure around the urine receptacie 1 causes the urine absorbent material 3



drai nage tube 11 a, negative pressure is also applied to the urine absorbent
20 material 3. Wien negative pressure is applied to the urine absorbent
material 3, a pressure difference between the material's pressure and the
at nospheric pressure around the urine receptacle 1 causes the urine
absorbent material 3 11 to conpress, as ﬁyccessively shown in FIGs. 4(a)
and 4(b). Contraction of the wurine absorbent nmaterial 3 W ii squeeze the
absorbed urine and direct its flow, to the urine drainage port 4b. Urine

ok o3y ° RECHLARE, BS3HBRE % P L L0, el BBt B

1b. The inner surface of the outer sheet 4 i s designed to be .
wat er - r epel | Bfite absrerest snaseriard wél shigeatabeieeref asineand sifeehts (oW fe
absorbent material 3 and stored between the urine absorbent material 3 and

the outer shegd ufineSdrafigekp¥ridats ecafe tdirddied usitne Gima rirgigager pordaib i The
urine tank 21 can be renoved by di sconnecting the urine drainage tubes lla

and 11b by u i .oneztouch. j. ol 13. : LOe .t =2k can be
carried and r?nﬁ% @E%étéé](g 'ﬁtﬁewgi ﬁﬁ@éﬁ%@fg& g\'béggegw%g? .log}féé}é%%ﬁeagrt Q(‘:’é‘]iloqrgiégl el
is replaced with a new one after the wearer h as worn it for a day, and the
used urine r&eaipage tebes {taandddbded. 15 The wearer's urine is thus di sposed
of . The present invention covers the urine absorbent nmaterial 3 with the

hard - br eat habl e Thepinsieeglrface atdhé aitausiedet 4 hedbsinedget e watet-regetient.op
sheet 2 keeps the urine absorbent material 3 '
Therefore, urine that has been squeezed from the urine absorbent material 3
and stored between the urine absorbent material 3 and the outer sheet 4 is
quickly directed to the urine drainage port 4a,.
10 The urine tank 21 can be removed by disconnecting the urine drainage
tubes 1ta and 11b by unlocking the one-touch joint 13. Thus, the urine tank
21 can be carriedAand urine stored therein can be disposed of. The urine
receptacle 1 is replaced with a new one after the wearer has worn it for a day,
and the used urine receptacle 1 is discarded.
15 The wearer's urine is thus disposed of. The present invention covers the
urine absorbent material 3 with the hard -breathable top sheet 2, and the outer
sheet 4 together with the top sheet 2 keeps the urine absorbent material 3
highty airtight so that urine can be drained by using the vacuum pump 31.
The percentage of urine collection by the urine absorbent material 3 has
20  been measured by operating the vacuum pump 31 for 120 seconds using the
urine receptacle 1, according to the present invention, which incorporates a

non-woven fabric as the top sheet 2. Characteristic curve in FIG. 6 shows the

‘results.  The characteristic curve proves that even a vacuum pump 31 with a low
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highly airtight so that urine can be drained by using the vacuum punp 31.
The percentage of urine collection by the urine absorbent material 3 has 20
been neasured by operating the vacuum punp 31 for 120 seconds usi ng the
urine receptacle 1, according to the present invention, which incorporates a
non-woven fabric as the top sheet 2. Characteristic curve in FIG 6 shows
the results. The characteristic curve promes that even a vacuum punp 31
with a low 12 power can achieve nearly 80% of urine collection. In
contrast, as indicated by characteristic curve, a vacuumpunp 31 with a

hi gh power dpaiwes aanl 3chi@% nbatip80%Iot 0ené cokedtiva. ulh menaashrasanticatdceby al 3
when the non -breathable top sheet 2 is absent. 5 As stated above, in the

urine recept @Hﬂr&tiﬁl‘?&i‘é cwe,té*gagmaﬁ%ne& I@.\{%EH Qfﬁ;)geh baﬁgfgfa& gpgf%meof%' ne

absorbent material 1s covere iqurd rnmea reat habl e
top sheet. Therefore, as air pressure in the urine absorbent , material

decreases, tKENG OB tHBLH sqrReat Matenal SwRpn 4l 8@n -erRRNAYeUPPRIeS & be

squeezed out. As a result, the percentage of urine collection increases 10
and t he anouns abBent.i ne which remains in the urine receptacle is reduced.
Wth the increase in the percentage of urine collection, a small capacity

vacuum pugp 31 wijh ﬁﬁgggtﬁe@t iiuiﬁ’?hé%ﬁﬁe Fé{)élp‘é'écﬁé fhg\é&! fof tﬁéﬁierb§&%.iﬁwbnﬁon,.

absorbent nmaterial. = ore, I's possible to drain uri romthe urine
15 and 1 gt var ghitaCeRiBES e aBspHnt aipBeal S FouEre N g e g Srper
'S used as a hard-breathable top sheet. Therefore, as air pressure in the urine absorbent
material decreases, the urine absorbent material is compressed, causing urine
to be squeezed out. As a result, the percentage of urine collection increases
16 and the amount of urine which remains in the urine receéptacle is reduced.
With the increase in the percentage of urine collection, a small capacity
vacuum pump 31 with a low suction force can drain urine from the urine
absorbent material. Therefore, it is possible to drain urine from the urine
receptacie without discomfort to the wearer, and the device can be compact
15 and lightweight.

Since the device can be compact and Iightweigh;, if it is used as a
portable automatic urine disposal device, it will be most efficient. Furthermore,
because the device is compact and lightweight and the vacuum pump does not
unnecessarily absorb air, noise is minimal and urine can be quietly drained

20  without bothering other patients in the room at night.
FIG. 7 is a block diagram showing another embodiment of the urine

receptacle 1. FIG. 7 shows an example where the urine absorbent material 3

comprises multiple layers laminated together and specifically shows an



portabl e automatic urine disposal device, it will be nost efficient.
Furthernore, because the device is conpact and |ightwei ght and the vacuum
punp does not unnecessarily absorb air, noise is mniml and urine can be
quietly drained 20 w thout bothering other patients in the roomat night.
FIG 7 is a block diagram show ng anot her enbodi nent of the urine
receptacle 1. FIG 7 shows an exanple whegre the urine absorbent material 3
conprises nultiple layers |am nated together and specifically shows an 13
exanpl e where two | ayers of the urine absorbent material 3a and 3b are

| am nat ed. Ehamﬁlet whdreytwos layers | eirtiatpidles dibsorbeat nidteriwaBar analBivrdpent
capability of e urine absorbent material 3b Iocat ed on the bolt om surface

of ~the out el Hobe B eléyénjéagré 1 "%{Ey 3 S cfi 1h%? tﬁQﬁ\Pﬁfb‘FD&b#@%@ﬁ' al

3a. The 5 urine absorbent IC Sy etic er tow

bundl e or naterl , .and the n r bent terial _ 3bis a
hydr ophi | i ccgegﬁﬁ\’o‘%t sy ?E?%'PPHF Mager &Lirdh Fﬂ‘?af éngzﬂra%e?@? %‘Frfaﬁ@s?‘ir es
in which the wearer m ght be, such as |ying down on hi s/ her back, 1ying
down on hi stteputerdidreebd isilatgendgham ttpmrof the uiine absorhenhenatbeal dant That er i al
3 wll be conpressed between the wearer's body and the bed or seating

surface.s!f yfiRe &@ﬁrﬁénﬂ“’rﬁétéﬁ&lsshnlst aahy thbl Sfhthifi¢ Tderoph buRar eeen
di scharged in the urine receptacle may flow back through the top sheet 2.
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-l ayer
or porous material.

According to the variety of postures in which the wearer might be, such as
lying down on his/her back, lying down on his/her side, or sitting, a part of the
10 urine absorbent material 3 wili be compressed between the wearer ’s body and
the bed or seating surface. |If the wearer urinates in that situation, urine which
has been discharged in the urine receptacle 1 may flow back through the top
sheet 2.
By laminating two layers of urine absorbent material 3a and 3b, as shown
15 in FIG. 7, and increasing the water-absorbent capability of the bottom-layer
urine absorbent material 3b, it is possible to prevent the flowback of the urine
absorbed in the bottom-layer urine absorbent material 3b.
Furthermore, by laminating more than two layers of urine absorbe nt
material 3, it is obviously possible to prevent the backflow of urine.
20 FIGs. 8 through 10 show another embodiment of the present invention.
FIG. 8 is a schematic diagram of an automatic urine disposal device. FIG. 9is
a block diagram partially broken away showing details of a urine receptacle,

and FIG. 10 is an enlarged sectional view taken substantially along the line C -



uri ne absorbent material 3b, it is possible to prevent the flowback of the
urine absorbed in the bottom | ayer urine absorbent material 3b.

Furthernore, by lam nating nore than two | ayers of urine absorbe nt

material 3, it is obviously possible to prevent the backflow of urine. 20

FI Gs. 8 through 10 show anot her enbodi ment of the present invention. FIG 8
Is a schematic diagram of an automatic ur4d ne di sposal device. FIG 9 is a
bl ock diagram partially broken away showi ng details of a urine receptacle,
and FIG 10 is an enlarged sectional view taken substantially along the Iine
C 14 D i nDAhEIG9. | in FIG 1Q,Ghe tdnawihgeot the right tside of thiet dati -dasbflinelie adot
-dash line is an auxiliary cross sectional view taken in the direction of

arrow C andi,ia8a ﬂ'l ré‘@ecl‘?&na‘l Wev ?él%ensth{ﬁe'oﬁr é’di'loﬁbb?' artéW XC 8h8%%e %?&Wl'n nal

view taken in th ection of arrow D. nbodi nent shown |n 8

h h di f.f f h odi h h h
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10 conprises two layers in which the wupper-Ilayer urine absorbent naterial
3a that com@¥oWhDcontact with the top sheet 2 is divided into portions in
the width direction and a plurality of 10 accordi on-fol ded ball oons 7 are

| ocated $n the gpecasmibsdimean shewdi ¥ dEIGs. P& tthesughef 10 hdiffeppefromaitie uri ne
absorbent material 3a. As FIGs. 9 and 10(a) show, two | ayers of the urine

ekegr Y ydzw@?smﬁw@%ﬁfg. B A TR SRR LA 00,
sheet 2. Th?h g%%odfrﬁéir% shown m%le 8 through 10 comprises two layers in which the
upper-layer urine absorbent material 3a that comes in contact with the top
sheet 2 is divided into portions in the width direction and a plurality of
10 accordion-folded balloons 7 are located in the spaces between the divided
portions of the upper -layer urine absorbent material 3a.

As FIGs. 9 and 10(a) show, two layers of the urine absorbent material 3a
and 3b of the urine receptacie 1 are laminated and are kept highly airtig ht by
being encased in the outer sheet 4 and the top sheet 2. The upper -layer urine

15  absorbent material 3a is divided into a plurality of portions in the width direction
of the urine receptacle 1 and placed with spaces between them.

A plurality of accordion-folded balloons 7 are placed between the divided
portions of the urine absorbent material 3a in the longitudinal direction of the
urine receptacle 1. The length of the balloon 7 is nearly the same as that of

20 the urine receptacle 1 in the longitudinal direction. The balloon 7 is made of a
soft flexible member, such as vinyl chloride. One end (upper side shown in
FIG. 9) of a plurality of accordion -folded balloons 7 is connected to one end of

the air-blast tube 14a.



15 absorbent material 3a is divided into a plurality of portions in the
width direction of the urine receptacle 1 and placed with spaces between
them A plurality of accordion-folded balloons 7 are placed between the
divided portions of the urine absorbent material 3a in the |ongitudinal
direction of the wurine receptacle 1. The length of the balloon 7 is nearly
the sanme as that of 20 the urine receptagde 1 in the |ongitudinal direction.
The balloon 7 is nade of a soft flexible nmenber, such as vinyl chloride.
One end (upper side shown in FIG 9) of a plurality of accordion -fol ded

bal | oons 7 is cUneasthédendobthe sindiadt tubdd4aiis cohmedted tdhend nd dfthe &ire ot her
end of the air-blast tube 14a is connected to one end of the air blast tube

1 2, oo e - A 18Il R et

end of the er end of the air -blast 4b is
connected to the vacyum pu 31. Furtherpore, the other end of the air-Dblast
5 tube 14b F%oﬁ%ﬁﬂac#gae gﬁqﬁﬁs@éhﬁu p Jheg ﬁ@dpgg'lﬁjﬂ'f‘ ARt Woe Sair is
bl asted into the balloons 7, and is connected to the vacuum port of the

vacuum punpofiected to the vacuuh pohpr3jed Furthermoge thielatbes efid ofitheeaierblasto
simplify the drawings, it is connected to one |location in the draw ngs.

V\hep t hes we iy 145 iié‘;@bﬁﬁeét,@dttbiaﬁ éﬂ'ﬁdﬂtﬂoﬂt bPthe W@Jdﬁﬁ‘%ﬁfﬂ BYWhetl airSs 10
activated and urine is drained into the urine tank 21 in the sane manner as
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drawings, it is connected to one location in the drawings.
When the wearer urinates in this configuration, the vacuum pump 31 is
10 activated and urine is drained into the urine tank 21 in the same manner as the
aforementioned embodiment. in that situation, the urine absorbent material 3a
and the balloons 7 are in a state as shown in FIG. 10(a).
A control device installed in a control board 34 receives a urine detection
signal from the urine sensor 12 and after a specified time duration has passed
15 since the vacuum pump 31 was activated, the control device connects the other
end of the air-blast tube 14b to the exhaust port of the vacuum pump 31 and
blasts air into the balloons 7. The time duration is determined by the time
necessary for the wearer to urinate and is specified, for example, from a period
of 30 seconds to 60 seconds.
20 The balloons 7 expand when air is blasted into them in the width direction
of the urine receptacie 1. As the balloons 7 expand in the width direction, the

urine absorbent material 3a is compressed, thereby the width of the urine

absorbent material 3a gradually decreases. When air continues to be blasted



signal fromthe urine sensor 12 and after a specified time duration has
passed 15 since the vacuum punp 31 was activated, the control device
connects the other end of the air-blast tube 14b to the exhaust port of the
vacuum punp 31 and blasts air into the balloons 7. The time duration is
determ ned by the time necessary for the wearer to urinate and is
specified, for exanple, froma period ofg 30 seconds to 60 seconds. 20 The
bal | oons 7 expand when air is blasted into themin the width direction of
the urine receptacle 1. As the balloons 7 expand in the width direction, the

urine absor penihdBaiRiond!7, 8% LANE ABPBOARAE thatéNarRDind itfe BalGEhsT He@8mer | ne
absorbent materi al 3a gradual |y decreases. When air continues to be blasted
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ultimately form barrier nmenbranes for the urine absorbent mat eri al
shown in FI Earriepmembranes e uinerahsorbentmategial 3 asgheompeintFlfat Qr(b)ar 3b is

covered with the s top sheet 2 and the balloons 7, which greatly increases

airtightness. Apewppenguyfact lvf the LrinealimortiErtmatstiar 3alis Sbveradf wittwittye
conpressed and urine is squeezed out, thereby increasing the percentage of

uri ne ool | egj amapd hﬁeuwgbar}foremﬂnw:rh Uglefly” FEROALE0 hfichlifesd! | ne

recepta he vacuum punp 31 'has co raining u t he
of the air AgRaISinY Hﬁé%r&%dawﬁéﬁta%%{‘m?aaaﬁ%%ls?ﬁﬁs}%%‘éhraud?,ﬁ 8 g
then the vacuum punp 31 discharges air fromthe balloons 7. The ur|ne
absor bent nageeezed dwt, thereby increasing the percentage of urine collection and
reducing the amount of urine remaining in the urine receptacle 1.
After the vacuum pump 31 has completed draining urine, the control
10 device installed in the control board 34 connects the other end of the air -blast
tube 14b to the vacuum port of the vacuum pump 31 and then the vacuum
pump 31 discharges air from the balloons 7. The urine absorbent material 3a
and the balloons 7 become the state as shown in FIG. 10(a). Connection of
the other end of the air -blast tube 14b to the exhaust port or the vacuum port of
15 the vacuum pump 31 is usually switched by a valve.

After all the air has been discharged from the balloons 7, the vacuum
pump 31 stops and the switching valve is returned to the original position, and
the series of procedures will be completed.

Thus, an embodiment, shown in FIGs. 8 through 10, can also increase

20 the percentage of urine collection by the urine absorbent material and reduce
the amount of urine which remains in the urine receptacle. Therefore, it is

possible to drain urine from the urine receptacle without discomfort to the

wearer, and the device can be compact and light -weight.



and the balloons 7 becone the state as shown in FIG 10(a). Connection of
the other end of the air -blast tube 1 4b to the exhaust port or the vacuum
port of 15 the vacuum punp 31 is usually switched by a valve. After all the
air has been discharged fromthe balloons 7, the vacuum punp 31 stops and
the switching valve is returned to the original position, and the series of
procedures will be conpleted. Thus, an enBodi nent, shown in FIGs. 8 through
10, can also increase 20 the percentage of urine collection by the urine
absorbent material and reduce the anmount of urine which remains in the

uri ne recept acl e.Armibeefemodiment sof Hog sininge receptoglan willi Be exRiaineAewithi ne
receptacle w thout disconfort to the wearer, and the device can be conpact

and |ight -vefgbhce &/ FI@90f N8R GPLO: MRBlertodi®entiid perictsP kb eirahhgebe
explained with reference to FIGs. 11 and 12. In this enbodinent, a

Per f or at ed N rajha upe, unit 115 is, | ted at t nart, of
the urine agé%? @gﬂt%{sgﬁ:gfgc})g#ﬁet R%t%%rﬂem' 8?@% Hﬁ?%@bépgq%gdég{gﬂ%g Ai t
115, one end of three perforated urine 5 drainage tubes 125 are connected
with a commdhetnastorateg urigridrainage tebe gnii hiyeone pediaiithres pedarRied alingo t he
m ddl e portion of the. comon tube 126 and the urine drainage tube 11la is

connect ed t adrkftRigeaibed PRETrE lodrirmiRted Withe adtainfree tibd e 261b Anthea jupinat
113, which is installed at the end of the wurine drainage tube 1lla, is

Cubes 111a hdvEee e8 1 ade SphAEe P tp A bR el Mmd KenHod RulT 6T}

joint 113 is nade of a soft material ., . .
and the urine drainage tube 111a is connected to the vacuum pump 31 side

urine drainage tube 11b. The joint 113, which is instalied at the end of the
urine drainage tube 1113, is connected ta one end of the urine drainage tube
10 11b. The urine drainage tubes 111a and 11b are made of soft, flexible

materials and the one-touch joint 113 is made of a soft material.
- One end of the perforated urine drainage tubes 125 apd the common tube
126 adhere to the rectangutar mounting plate 117. Three perforated urine
drainage tubes 125 are juxtaposed to the mounting plate 117. The perfo rated
15 urine drainage tube 125 has a large number of circular ur:me drainage pores
125a as shown in FIG. 12. The urine drainage pores 125'a are formed on the
upper half of the circumferential surface of the perforated urine drainage tubes

125.

The rectangular mounting plate 117 is made of a soft material and has a
20  rectangular hole 117a. A pair of fixing tapes 112a and 112b is attached to the
bottom surface of the rectangufar mounting plate 117 and the fixing tapes 112a
and 112b adhere to a support sheet {ocated inside the outer sheet 4. Fixing

. tapes 112a and 112b of the mounting plate 117 adhere to the support tape on the



One end of the perforated urine drainage tubes 125 and the common tube 126
adhere to the rectangular nounting plate 117. Three perforated urine

dr ai nage tubes 125 are juxtaposed to the nounting plate 117. The perfo rated
15 urine drainage tube 125 has a | arge nunber of circular urine drainage
pores 125a as shown in FIG 12. The urine drainage pores 125a are fornmed on
the wupper half of the circunferential sprface of the perforated urine

drai nage tubes 125. The rectangul ar nmounting plate 117 is made of a soft
material and has a 20 rectangular hole 117a. A pair of fixing tapes 112a

and 112b iSsgcs;scﬁmﬁéeﬁ %o tdtfachP&id g@rrékutéaqmrié dr&ifial€ CIUBBIUHIEM 15D the'D
plate 117 and the fixing tapes 112a and 112b adheré to a support sheet

| ocated i nside the outer.she 4. Fixinhg ..t n

nount i ng pl \y qﬁ}hg% er@‘%@%%é"%ﬁbﬁﬁrg '?e?gt%%ﬁﬁagtﬁgh%&pi%ﬁﬁée E’Hg@{a to
attach the perforated urine drainage tube unit 115 to the support sheet.
Then, the t8yPRAESReE.. i s attached to the suppo rt tape on the support
sheet. Three perforated urine drainage tubes 125 are held in place by the 5

concaved suppor Thedeqierfofaredupnes dramagel eest 126 are fhate infplabe pethor at ed
urine drainage tube 125 on which many urine drai nage pores 125a are forned

abuts oncth | ma i e IS4 I I ne

dr ai nagg|5 po?ggﬁéld%ga%rpgﬁé?the&ﬁ%i Lﬂié) ezbcslr-épgrg%ﬂ[eﬁﬁgf 2?'?%?&8?&@ Eéﬁta%t%%sorb
[ f t i, b t erial 3. .10 Accordi t hi nbodi t,
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abuts on the urine absorbent material 3. That is, a large number of urine

drainage pores 125a abut on the urine absorbent material 3 so as to absorb
urine from the urine absorbent material 3.

10 According to this embodiment, the urine receptacle discharges urine that
has been absorbed by the urine absorbent material through many urine
drainage pores formed on the perforated urine drainage tubes. Therefore, the
percentage of urine collection by the urine receptacle is increased and the
amount of urine which remains in the urine receptacle is reduced. With the

15 increase in the percentage of urine collection, a small capacity vacuum pump
with a low power can drain urine from the urine absorbent material. As a
result, it is possible to drain urine from the urine recep tacle without discomfort
to the wearer, and the device can be compact and lightweight.

Since the device can be compact and lightweight, if it is used as a

20 portable automatic urine disposal device, it will be most efficient. Furthermore,
because the device is compact and lightweight and the vacuum pump does not
unnecessarily absorb air, noise is minimal and urine can be quietly drained

without bothering other patients in the room at night.



has been absorbed by the urine absorbent material through many urine

drai nage pores forned on the perforated urine drai nage tubes. Therefore, the
percentage of urine collection by the urine receptacle is increased and the
anount of urine which remains in the urine receptacle is reduced. Wth the
15 increase in the percentage of urine collection, a small capacity vacuum
pump with a |ow power can drain urine fr&mthe urine absorbent material. As
a result, it is possible to drain urine fromthe urine recep tacle w thout
disconfort to the wearer, and the device can be conpact and |ightweight.

Si nce the devi ceAsastatasl abayaictheapesenglinvantignt can fndrease the dgregntage 20of
portabl e automatic urine disposal device, it will be nost efficient.

Fur t her nor e, yridee ealiectidnnBy diey iueitel receptieRe’s @ik hbsdrbent iterddl aridedugeuum
punp does not unnecessarily absorb air, noise is miniml and urine can be
quietly drai fﬁ%damp’HEPBPﬁriRé’WéH 9inis&h tR@HrﬁBtr%céBt[a‘%:'ée. r\Rl‘&H‘tﬁIe iHér%?&e 19
As stated above, € present Invention can increasé the percentage of Urine
collection by the urine receptacle's urine absorbent material and reduce

the amount of" HIEiRRFCARIRGR ofdifencollactipRea sMaNcanacty vVacHem RNTDR Withed 1oWr ease
in the percentage of urine collection, a small capacity vacuum punp with a

| ow 5 povier pawedrcann drainnegrifie drormhtheurine albswbéethmatetizll | Aherdloes,eitdse, it
is possible to drain urine fromthe urine receptacle w thout disconfort to
the wearer, gééﬁb! hfo Qﬁ&!ncﬁriﬁé”&!?@ RERARE Pe{i:@gidcﬂé‘tw&ﬁt?is&rﬂfb?t td'gndevi ce
can be conmpact and [ightweight, If it is used as a portable automatic urine
i sposal devigered bndithb daSicE 5 55 Ebihag! anHEAAIGR! ©

' Since the device can be compact and lightweight, if it is used as a
portable automatic urine disposal device, it will be most efficient. Furthermore,
10 because the vacuum pump does not unnecessarily absorb air, noise is minimal

and urine can be quietly drained without bothering other patients in the room at

night.



10 because the vacuum punp does not unnecessarily absorb air, noise is

m ni mal and urine can be quietly drained w thout bothering other patients in
the roomat night. 20 CLAI M 1. Aut orddtic urine di sposal device for

di scharging urine collected in a urine receptacle (1) into a urine tank
(21) by neans of a vacuum punp (31), wherein s the urine receptacle (1)
conprises: a substantially rectangul ar, non-breathabl e outer sheet (4)
having side faces (4a) extending upwardly or downwardly fromtwo opposed
sides of the bottomsurface, a urine absorbent material (3) housed in the
outer sheet (4), and 10 a hard- breat haplalg8d | i qui d- perneabl e top sheet (2)
di sposed on top of the surface of the urine absorbent material (3), the
urine tank (21) is tightly sealed, first urine drainage neans (11 a) are
formed on the bottom surface of the outer sheet (4), 15 second urine

drai nage nmegns ( are connected to the firs 1 urine dr e nmeans (11
a) to di rect? uri #é‘%'ﬁ‘?gct%'é‘e Fﬁ’f?esatl Qﬁk‘c(a%?f d*%ﬁ?ﬁ@ﬂ% %‘Q@&Hﬁeﬁ&fg'%ﬂmﬁs
arranged to create a vacuumin the wurine tank (21). 20 2. Automatic urine
di sposal deveceptacled jinig atwing tnin(21) by eredns offe vacuure purapdpi novherein)
keeps the urine absorbent material (3) highly airtight, and the

5 the urine receptacle (1) comprises:

a substantially rectangular, non-breathable outer sheet (4) having side
faces (4a) extending upwardly or downwardly from two opposed sides of the
bottom surface,

a urine absorbent material (3) housed in the outer sheet (4), and

10 a hard-breathable and liquid-permeable top sheet (2) disposed on top of
the surface of the urine absorbent material (3),
the urine tank (21) is tightly sealed,
first urine drainage means (11a) are formed on the bottom surface
of the outer sheet (4),
15 second urine drainage means (11b) are connected to the first
J urine drainage means {11a) to direct urine into the urine tank (21),

and the vacuum pump (31) is arranged {o create a vacuum in the

urine tank (21).
20 2. Automatic urine disposal device according to claim 1, wherein the urine
receptacle (1) keeps the urine absorbent material (3) highly airtight, and the

vacuum pump (31) sucks air from the urine tank (21).

3. Automatic urine disposal device according to claim 1 or 2, wherein the



vacuum punp (31) sucks air fromthe urine tank (21). 3. Automatic urine

di sposal device according to claiml1 or 2, wherein the 21 outer sheet (4)
is liquid-inmpermeable, a |iquid-pernealphe top sheet (2) is adhered to the
upper end of the edge portion of the outer sheet (4) to keep the urine
absorbent material (3) airtight, the vacuumpunp is arranged to nmake the
pressure in the first urine drainage neans (11 a) negative, and a urine
sensor s (12) is provided to detect that urine has been absorbed by the
urine absorbent material (3) and to activate the vacuum punp (31). 4.

Aut omatic urine di sposal  device accordi to an of cl ereln
a har d- br eaPWgh| %h?%pféhé%ﬁ'q(-’ FImRert ed YAY Be%‘?e%ahﬂ@ ?ﬂ@%@@toﬁz\s\h

uri ne absorbent material (3) to keep the urine absorbent material (3) h| th
airtight, aatihere2p)thieotppesainicngf theeedge pertioantf theigutes sheetj4ddd keepdhe
urine sensor (12) is also provided to detect that urine has been absorbed

by the uri ngringkgRbBssNt Matesal (553 didightrtetvacaali peim kher LIt piake thel) .
is 5. Automatic urine disposal device accordl ng to any of c alms 1to 4,

wherein Ia A he
outerI shee%/ Ee}}s%fg%ti'lﬁ'rt] ?fﬁ% rtgeBPq;ggé Qég a?aﬁ%qﬁ Ta§l| h‘ﬁ”[%egnéés})urface
g'eS?Ce“;;t23@%ﬁgf@g@@gﬁ%&mﬁgpﬁﬁ@hgafs %eai%bgg@é‘ﬁhﬁm A e i ot wo
| ayers (3a, 3b) and an accordi on-fol ded balloon (7) stretchable and

cont ract i bl enatedaly3) lseddaractivatedhetasuum pempdSd).bent material by air bl ast
I s di sposed between the urine absorbent material and the top sheet

4, Automatic urine disposal device according to any of claims 1 to 3,
wherein a hard-breathable top sheet (2) is disposed on top of the surface of the
10 urine absorbent material (3) to keep the urine absorbent material (3) highly
airtight, a lid (22) for sealing the urine tank (21) is provided, and a urine sensor
(12) is also provided to detect that urine has been absorbed by the urine

absorbent material (3) and to activate the vacuum pump (31).

15 5. Automatic urine disposal device according to any of claims 1 to 4,
wherein layers of urine absorbent material are laminated and housed in the

outer sheet (4) so that the water-absorbent capability of the bottom-surface side

urine absorbent material may be large.

20 6. Automatic urine disposal device according to claim 5, wherein the urine
absorbent material has two layers (3a, 3b) and an accordion-folded balloon (7)
stretchable and contractible along the surface of the urine absorbent material

by air blast is disposed between the urine absorbent material and the top sheet

(2).



(2). 22 7. Automatic urine disposal device according to any of clains 4 to
6, wherein the top sheet (2) is disposed such that it can cone in contact
with a wearer's urinating part. s 8. Adtomatic urine disposal device
according to any of clains 1 to 7, wherein the cross-section of the urine
receptacle (1) is of forked shape, of U shape or of O-like shape. 10 9.

Aut omati ¢ urine disposal device according to any of clains 1 to 8, wherein
the urine receptacle (1) has a perforated urine drai nage tube (125) which
abuts on the urine absorbent material and has a | arge nunmber of urine

dr ai nage pores (125a) for discharging urine and a support sheet (117) which
supports the perforated urine drainage tube (125), and urine is drained

through i s7the BERAAGAL Sl | diea it AEs herdidoh, HRYOot Mitd 2014 2K

(21). 10. toma urine di sposal device acc aims 1'to 9,
further conprising gathers (5) .provided al on he periphery of the guter
sheet (4 - vhersin et Graticetid) i€ Ghrasessuctotiat & sBE Gotndt contach Wit 6
wherein the gathers (5) are slanted inwardly along the periphery of the
out er sheet wedyersarinaingparti c uri ne di sposal device according to any of
clainms 1 to 11, wherein a plurality of accordion-folded balloons (7)
stretchabl e and contractible 23 along the surface of the urine absorbent
material (3a, 3b) by air blast is

8. Automatic urine disposal device according to any of claims 1 to 7,

wherein the cross-section of the urine receptacle (1) is of forked shape, of U

shape or of Q-like shape.

10 S Automatic urine disposal device according to any of claims 1 to 8,
wherein the urine receptacle (1) has a perforated urine drainage tube (125)
which abuts on the urine absorbent material and has a large number of urine
drainage pores (125a) for discharging urine and a support sheet (117) which
supports the perforated urine drainage tube (125), and urine is drained through

15 the perforated urine drainage tube (125) into the urine tank (21).

10.  Automatic urine disposal device according to any of claims 1 to 9, further

comprising gathers (5) provided along the periphery of the outer sheet (4).

20  11.  Automatic urine disposal device according to claim 10, wherein the

gathers (5) are slanted inwardly along the periphery of the outer sheet (4).

12.  Automatic urine disposal device according to any of claims 1 to 11,

wherein a plurality of accordion-folded balloons (7) stretchable and contractible



di sposed between the urine absorbent material (3a, 3b) and the top sheet
(2).
. 23

along the surface of the urine absorbent material (3a, 3b) by air blast is

disposed between the urine absorbent material (3a, 3b) and the top sheet (2).



