1 AUTOVATI C URI NE DI SPOSAL DEVI CE AND URI NE RECEPTACLE USED THEREFOR The
present application clains priority from Japanese application 5

JP2003- 340488 fil ed on Septenber 30, 2003, the content of which is hereby

i ncorporated by reference into this application. BACKGROUND OF THE

| NVENTI ON The present invention relates to an automatic urine di sposal
device 10 and a urine receptacle used for that purpose worn by the elderly
with difficulty walking, hospitalized patli ents, physically disabled
peopl e, and others who are unable to voluntarily control the bladder or to
clean up wurine on their own. In general, elderly, physically disabled
peopl e, and those who are 15 hospitalized due to injuries or illness
soneti mes becone unable to voluntarily control the bl adder or clean up
urine on their own. In those situations, generally, a catheter is directly

inserted into t,d;m-@ hTNE‘ﬁIQ PW'Q ﬁﬂ.@gﬁ%ﬂ;g@i § used.

When a catheter |re y I nser 20 feels
great di sconf OrUSEDdI'FIEREFOF? al so the pr obabi I | ty of injuring the wurethra
or bl adder or the occurrence of an infection. Thus, expertise as well as
the use of special sterilized utensils is required. Prolonged use of a
paper di aper nmay cause urine | eakage, feeling of disconfort, hum di ty

I nside the diaper, THe pldsent agplitaion Tiifs HrioHiRsHEH JabanéSe A S,
paper di aper nust be frequentllg‘§>/| changed, \%il clﬁp aﬁl %5 © ﬁBll@atde
5 JP2003-340488 filed on September 30, 2003, the content of which is

hereby incorporated by reference into this application.

BACKGROUND OF THE INVENTION
The present invention relates to an automatic urine disposal device
10 and a urine receptacle used for that purpose worn by the elderly with
difficulty watking, hospitalized patients, physically disabled people, and
others who are unable to voluntarily control the bladder or to clean up
urine on their own.
In general, elderly, physically disabled people, and those who are
15 hospitalized due to injuries or iliness sometimes become unable to
voluntarily control the bladder or clean up urine on their own. In those
situations, generally, a catheter is directly inserted into the bladder to
discharge urine or a paper diaper is used.
When a catheter is directly inserted into the bladder, the wearer
20 feels 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 the use of special sterilized utensils is required.
Prolonged use of a paper diaper may cause urine leakage, feeling of
discomfort, humidity inside the diaper, or skin troubles such as rashes.

25 To avoid this, the paper diaper must be frequently changed, which will



| npose consi derabl e physical and nental burdens on both the wearer and the
caret aker. Inposed on a daily basis, those physical and nental burdens
beconme a big concern and a significant econom cal burden as well. 5 In
order to solve the problens |isted above, an automatic urine disposal

devi ce, which uses a urine receptacle and a vacuum punp to suction urine
and then to direct the urine into a urineé%ank via a urine drainage tube,

has been devel oped. A urine detection sensdr-for detecting urination and
activating the vacuum punp is used in such an 10 automatic urine disposal
device. As for the urine detection sensor, there are various nethods

avail able for urine detection such as: detection based on electric
conduction of a pair of electrodes as a result of wurination; detection
based on changes in pressure inside the urine drainage tube as a result of

urination; and idyosetdonsidesatsld physidal and rentalfoutdermsion befiR\RBAR iaRd
excretory substances. Detection based on changes in pressure inside the
urine drainage theinareteker.r deposedonua dailyt basis,ahdse physical il hizped on
detection of odor conmponents in excretory substances wll nake the device
conpl i cat ed andPurdgas bgpemeia/lkig coneert anda significant aconomical barderr age
detection based on electric conduction of a pair of 20 el ectrodes has been
consi dered ef f s¥ell.ve. Autonatic urine di sposal devices with a urine

detection sensor usj n% a pair of electrodes have been disclosed in
Japanese Abpl i cati of PHeein solyathe preblerms listed abovasamautamatiorrng 1182 and

No. Hei 10- 852;!5;. Thqﬁ urine Becﬁe tacle of an automatic urine disposal
devi ce has a SRASah gevice owh J@ﬁ@e@r'%f%%@%ﬁngfﬁe‘éﬂcméuw ta nonwoven

fabric suction urine and then to direct the urine into a urine tank via a urine
drainage tube, has been developed. A urine detection sensor for
detecting urination and activating the vacuum pump is used in such an
10 automatic urine disposal device. As for the urine detection sensor, there
are various methods available for urine detection such as: detection
based on electric conduction of a pair of electrodes as a resuit of
urination; detection based on changes in pressure inside the urine
drainage tube as a result of urination; and detection based on detection of
15 odor components in excretory substances. Detection based on changes
in pressure inside the urine drainage tube as a result of urination and
detection based on detection of odor components in excretory substances
will make the device complicated and thus expensive. Therefore, for
practical use, urine detection based on electric conduction of a pair of
20 electrodes has been considered effective.
Automatic urine disposal devices with a urine detection sensor using
a pair of electrodes have been disclosed in Japanese Application Patent
Laid-open Publications No. Hei 07-171182 and No. Hei 10-85275.
The urine receptacle of an automatic urine disposal device has a

25 urine absorbing sheet below a top sheet made of a nonwoven fabric



S
3 which lets urine easily pass. A pair of electrodes, constituting a urine
detection sensor, is |ocated between the top sheet and urine absorbi ng
sheet. Bel ow the urine absorbing sheet, urine absorbing space form ng
material for defining a urine flow path is provided in order to collect
urine 5 froma large area. Sonetines the urine absorbing sheet or the urine
absorbi ng space formng material fails to gollect urine and the urine there
remai ns uncol | ected. This nmay cause the uncollected urine to ooze toward
the urine detection sensor when the wearer changes his/her posture or when
hi s/ her weight is shifted. 10 The urine detection sensor wwth a pair of
el ectrodes becones electrically conductive due to the residual urine
oozing out, detects presence of urine, and activates the vacuum punp. If
t he vacuum punp , becones activated in this manner when the wearer is not
urinating, the WHIEBIQIP uripe easly passs oAtpain ofiplectrades, nonstitpling Aeminehat
he/ she cannot l@e it 15 confortabl % BRI EF SUMVARY OF THE | NVENTI ON The
obj ective of t HPIBFHAL3RNSORIE RGARd Petweeihetoashest and urineiabsothinge
di sposal device which.is le to prevent inproper operation of a 20 vacuum
punp caused by %?k'd ?'OwﬁgﬁéfW«;PanﬁhaehMﬂne ahsoehing space fraingi t h a
pair of electr s ..s.used . and alsgp to provide a uyrine receptacle to be
used for such g{ﬁ&gﬂf’@ﬁﬁpﬁgmﬂpi%'g"&?ﬁﬂﬁ h ischrovided inqeder tacoliect wingt i on i s
characterigzed i X Lin kflow prevention sheet haying. no water
per meabi | istzy wif{]#'%ﬂé%%@ghaggﬁ?%'&ﬁmeﬁ'qes&ﬁ%ﬁgﬂ 52'@95\@%*‘%‘?'?% sheet
and urine absordysathifd §phee Atfhify Rftérid fails to collect urine and the urine there

remains uncollected. This may cause the uncollected urine to coze

toward the urine detection sensor when the wearer changes his/her

posture or when his/her weight is shifted.

10 The urine detection sensor with a pair of electrodes becomes

electrically conductive due to the residual urine oozing out, detects

presence of urine, and activates the vacuum pump.  If the vacuum pump

becomes activated in this manner when the wearer is not urinating, the

wearer feels discomfort, thus creating a problem that he/she cannot use it

15 comfortably.

BRIEF SUMMARY OF THE INVENTION

The objective of the present invention is to provide an automatic
urine disposal device which is able to prevent improper operation of a

20 vacuum pump caused by residual urine even though a urine detection

sensor with a pair of electrodes is used, and also to provide a urine
receptacle to be used for such an automatic urine disposal device.

The present invention is characterized in that: a urine backflow
prevention sheet having no water permeability with funnel-shaped pores

25 is placed between a top sheet and urine absorbing sheet; and a pair of



4 el ectrodes constituting a urine detection sensor is paced between the top
sheet and the urine backflow prevention sheet. A plurality of funnel-
shaped pores is forned on the urine backflow prevention sheet. In the
present invention, the urine detection sensor is placed on the 5 urine
backfl ow prevention sheet (on the top sheet side) with a plurality of
funnel - shaped pores. Discharged urine can easily flow fromthe top sheet
to a urine absorbing sheet since each funrfel=shaped pore has a |arge
openi ng area, and di scharged urine cannot backflow easily as each
funnel - shaped pore has a small opening area. This is because the urine 10
on the urine absorbed sheet has surface tension. BRI EF DESCRI PTI ON OF THE
SEVERAL VI EWS OF THE DRAW NGS Figures 1 through 6 are diagranms showi ng an
enbodi nent of an automatic urine di sposal device of the present invention.

Figure 1 is a dBctredsPasridhnsing e?mﬁﬁé_db{b‘btisﬁféehﬁoﬂiﬁ‘r’qa%gdtdg g&&%@ rtlt%la gfq ;‘/‘”

expl oded perspective view of the device wmth its

removed and i t ssHeet apd@de UFREDABRAOW pEsVEhtidnishedf! eﬂéphﬁﬂﬁ%gvo‘??d ctive view
of a urine receptacle, Figure 4 is a cross-sectional view o e urine

receptacl e t akeshaped®resis forinse ofrtheiufinGi iekAow prEvéhtion shdet, @ partially
enl arged view of a urine 20 backfl ow prevention sheet, and Figure 6 is a

perspective vi ew ofInghepresent detentivhoihessrirendetebiicns6nsorti§ bRicad ¢h ee
di agranms showi ng perspective views of the urine detection sensor of

anot her erfbodi nirime krickflow grewsntion stiset o ittentop2$hddt Sitld) MR PIIRARY 0PN OF
THE | NVENTI ON 5
funnel-shaped pores. Discharged urine can easily flow from the top
sheet to a urine absorbing sheet since each funnel-shaped pore has a
large opening area, and discharged urine cannot backflow easily as each
funnel-shaped pore has a small opening area. This is because the urine

10 on the urine absorbed sheet has surface tension.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
Figures 1 through 6 are diagrams showing an embodiment of an

automatic urine disposal device of the present invention. Figure 1 is a

15 perspective view of the entire device, Figure 2 is an exploded perspective
view of the device with its urine tank partially removed and its lid case
removed, Figure 3 is an exploded perspective view of a urine receptacle,
Figure 4 is a cross-sectional view of the urine receptacle taken along the
line A-A in Figure 3, Figure 5 is a partially enlarged view of a urine

20 backflow prevention sheet, and Figure 6 is a perspective view of a urine
detection sensor. Figure 7 through 9 are diagrams showing perspective

views of the urine detection sensor of another embodiment of the present

invention.

25 DETAILED DESCRIPTION OF THE INVENTION



A urine receptacle for absorbing urine is attached to the urinating part
of a device wearer. After being absorbed by the urine receiver, wurine is
directed into a sealed urine tank via a urine drainage tube. In the urine
tank, a urine swaying notion control neans is provided to control 5 swaying
notions or rippling notions of discharged urine. A vacuum punp suctions
air inside the urine tank so that urine will be drawn into the wurine tank.
The urine receptacle has: a support sheet having no water perneability
with a urine drainage pore to which the urine drainage tube is connected;
a urine absorbing sheet, held by the support sheet, for 10 absorbing urine;
urine absorbing space formng material placed between the support sheet
and the urine absorbing sheet; a urine backflow prevention sheet, placed
bet ween the urine absorbing sheet and the top sheet, with a plurality of

f unnel - shaped por esA wiine roceptacle fohabsarbirgherdrie isaatthchld tothe erinagng | ow
prevention sheet a urine detection sensor with two 15 rectangul ar

el ectrodes whi darbetasleviseenearer al Aferdieiniy absorbedtgnthierurineamicaiver Wi t h
urine. Figures 1 through 4 are diagrans show ng an enbodi nent of the
present inventidme lsidy@pbed_unt%aéeglga@me' tanllivima aminefdraimagettobat i In thei ne
di sposal device of the present invention, Figure 2 is an exploded 20
per spect i ve vi &finsrtapkea YEDe swayingymptien geniiel maans issprovidedtorcentrobd and
its lid se renoved, Figure 3 is an expl oded and enl arged perspective
view of & urirrVayngmeliens or Hraling getiens of disghamedairiied & vacuumct i onal
view of the urine rg&e tacle t n ajong khe line A-A in Figure 3. Figures
1 through 4 sthH"%S'é_ !ﬂ%ﬁl%r ! grpean é%ﬁ%%,'”ﬂ?s‘_”&' bepdrawn into theor age
container, is hphsed kN g u%'erllgcépqglélé Hast A% Bofat sheet having no water
permeability with a urine drainage pore to which the urine drainage tube is
connected; a urine absorbing sheet, held by the support shest, for
10 absorbing urine; urine absorbing space forming material placed between
the support sheet and the urine absorbing sheet; a urine backflow
prevention sheet, placed between the urine absorbing sheet and the top
sheet, with a plurality of funnel-shaped pores; and between the top sheet
and the urine backflow prevention sheet a urine detection sensor with two
15 rectangular electrodes which become electrically conductive when in
contact with urine.

Figures 1 through 4 are diagrams showing an embodiment of the
present invention. Figure 1 is a schematic diagram of an automatic urine
disposal device of the present invention, Figure 2 is an exploded

20 perspective view of the device with its urine tank partially removed and its
lid case removed, Figure 3 is an exploded and enlarged perspective view
of a urine receptacle, and Figure 4 is an enlarged cross-sectional view of
the urine receptacle taken along the line A-A in Figure 3.

Figures 1 through 4 show an example in which a urine pack, as a

25 urine storage container, is housed in the urine tank. Although a urine



6 receptacle 1 is shown as a flat structure in these figures, it is in fact
structured such that it concaves like a funnel on the surface that is in
contact with the wearer's crotch, and its width at the mddle in the

| ongi tudi nal direction (direction of the wearer's front and rear) is
narrower 5 at the mddle part as shown in Figures 1 and 3. The urine
receptacle | is thus shaped |Iike an hour%ass so that it fits the wearer's

crotch. The urine receptacle shown in Figute | is a view fromthe top,

| ooki ng down the surface that comes in contact with the wearer's crotch. A
uri ne absorbing sheet 3 for absorbing discharged urine and a urine 10
detection sensor 4 (electrodes 4a and 4b) for detecting urination are

pl aced inside the urine receptacle. Below the urine absorbing sheet 3,

bead- shaped urine absorbing space formng nmaterial 3a is placed. A set of

the urine absorfeceptasiectis Shawrlas lzefialstraeturd 9 tHusedidiPes st 537 fagly nateri al
3a is sonetines collectively referred to as a urine collecting 15 nenber 3.

On the urine resfrysturedesuch thatt iheorscavesilikefzoiunnagl o the g@fdtey hadis iRave a
t hree-di mensi onal structure for preventing urine fromleaking from the
si des. The uri reonéagtivgth thegveanets craich,rand ite width rat thie triddle imtigensor 4 are
structured so as to have a long length in the direction of the wearer's 20
front and rear lQn@ifidinadirection zdltﬁctl@ﬂ of ke wiedrkris frontcantkrear)ois dedrowerand
col | ect di scha%ed urine froma |large area. A urine drainage tube 6 is
connect ed X o t (8 the middepart agshewe i Figwses dlandd.i nthererime reeptacieilgsal
line 7 is conne ted t oﬂiﬂg urine detection sensor 4. Aso, a urine drainage
tube 9 and a si é'r\solfshﬂ? ik®an hourgiaseee thatitdits tke wearerls erotah. ne
The urine receptacle shown in Figure 1 is a view from the top,
looking down the surface that comes in contact with the wearer's crotch.
A urine absorbing sheet 3 for absorbing discharged urine and a urine
10 detection sensor 4 (electrodes 4a and 4b) for detecting urination are
placed inside the urine receptacie. Below the urine absorbing sheet 3,
bead-shaped urine absorbing space forming material 3a is placed. A set
of the urine absorbing sheet 3 and the urine absorbing space forming
material 3a is sometimes collectively referred to as a urine collecting
15 member 3.
On the urine receptacle 1, gathers 5 are formed. The gathers 5
have a three-dimensional structure for preventing urine from leaking from
the sides. The urine collecting member 3 and the urine detection sensor
4 are structured so as to have a long length in the direction of the wearer's
20 front and rear with his/her crotch at the middle in order to detect and
collect discharged urine from a large area. A urine drainage tube 6 is
connected to the middle part of the urine collecting member 3. A signal
line 7 is connected to the urine detection sensor 4. Also, a urine
drainage tube 9 and a signal line 10 are connected to the portable urine

25 disposal device 8, and a joint 11 is connected to one end of the urine
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25 di sposal device 8, and a joint 11 is connected to one end of the urine 7

drai nage tube 9 and one end of signal line 10. The joint 11 is capabl e of
|l i nking the urine drainage tube 6 to the urine drainage tube 9, and the
signal line 7 to the signal line 10 through a single operation. After

using the urine receptacle 1 for a day or if it 5 becones dirty due to
defecation, the urine receptacle | can Qg.Petached fromthe portable urine
di sposal device 8 fromthe joint 11 and di'scarded so that the wearer can
wear a new urine receptacle 1. As shown in Figure 3, the urine receptacle 1
consists of a support sheet 12, the urine collecting nenber 3, a sheet 13
with funnel -shaped 10 pores, the urine detection sensor 4, a cushion
sheet 14, and a top sheet 15. The gathers 5 are nmade of a nonwoven fabric
that does not let water through. The gathers 5 are shaped and arranged
such that they draiage tubeSanchens endiof sitinahlin®®0) i ne of the top sheet 15,
tilting toward the inside, and are glued by a processing nethod such as
the heat sealing nelf@ipint bisoapabls gHinkifg thecurine drainage tubedbir thei nat el y
15 mm These biting gathers 4 prevent urine fromleaking fromthe sides due
to noverent or UNR& @)’%ﬂ"?gﬁtﬂbe&?aﬂﬁéh%lﬂf@l linarRdo shep pignal ke 20 tHrdugh arade of
a flexible natetiql such,as a foanmed pol yethylene sheet. In the urine

col I ecti ng mentdP9's OPEHiQst iAfter usingtherusine riecaptastes o adag beftit and t he

Shown | n- M gur SFBMER A ueflp SRlsision, 86 wine repepbciariicanka detagbed: bi ng
PP eupnor ¢ st 13 Botie yitine dispdsal device  fom tHe iSint 11 and discarded - ©"
so that the wearer can wear a new urine receptacle 1.
As shown in Figure 3, the urine receptacle 1 consists of a support
sheet 12, the urine collecting member 3, a sheet 13 with funnel -shaped
10 pores, the urine detection sensor 4, a cushion sheet 14, and a top sheet
15. The gathers 5 are made of a nonwoven fabric that does not let water
through. The gathers 5 are shaped and arranged such that they stand
along the longitudinal outline of the top sheet 15, tilting toward the inside,
and are glued by a processing method such as the heat sealing method.
15 The height of the gathers 5 is approximately 15 mm. These tilting
gathers 4 prevent urine from leaking from the sides due to movement or
weight shift of the wearer.
The support sheet 12 is made of a flexible material such as a
foamed polysthylene sheet. In the urine collecting member 3, consisting
20 of the urine absorbing sheet and the urine absorbing space forming
material 3a, a flow path 3b is formed as shown in Figure 4, and this fiow
path 3b serves as small urine absorbing space for collecting urine.  Also,
a urine drainage pore 12a is formed on the support sheet 12, and the

urine drainage tube 6 passes through this urine drainage pore 12a. The

25 urine drainage tube 6 is made of soft, flexible materials such as soft resins.



uri ne drainage tube 6 passes through this urine drainage pore 12a. The 25

urine drainage tube 6 is nade of soft, flexible materials such as soft

resins. 8 As seen in Figure 5, a urine backflow prevention sheet 13 is

formed by a polyethylene filmw th no water perneability having funnel

-shaped pores 18. The el ectrodes 4a and 4b, constituting the urine

detection sensor 4, 5 are glued and arraq?ed such that they are parallel
c

to an el ectrode support sheet 36. The electrode support sheet 36 with high
wat er perneability is fornmed by a thin thermally bonded nonwoven fabric,
and is placed between the urine backflow prevention sheet 13 and the
cushion sheet 14. The cushion sheet 14 al so has high water perneability
and is forned by a 10 thin thermally bonded nonwoven fabric. The cushion
sheet 14 is made flexible so as to inprove confort for the wearer. The top
sheet 15 is for/h%e@fylraFighrMSIaelrinalbapkﬁ@annmmt1B&ebfdrméﬁlﬁb9 g high
wat er perneability. Since both the top sheet 15 and the cushion sheet 14
have hi gh wat erPqi¥athene fimwitrane watergmimeability baving farres| vetmped pores

snoot hly pass through these sheets and can be detected by the urine
detection sensot8:4. The cushion sheet 14 has a thickness of 3 to 5 nmto

i nprove confort for_the wearer and to prevent discharged urine from
returning to the skif geclradesdarand 4briconsiilytiog de utise detettiongeadond, a nesh
sheet havic#g a thﬁkraess of 20 a groxi mately 1 mmto ensure high water and
sweat absat bi nd'F A4 @daHﬁPSWﬁg f thatdhey areparallel toarcelectsode supperti on

Zgﬁghe gg E)Er ﬁf%ﬁ%ﬁ%i@gl TRE's esctl%hetsrb%pg?tssmese?ggtv&itht ttllighvvv\?ﬁg:? ;r)em;lelaltbil];ts?sl ess
formed by a thin thermally bonded nonwoven fabric, and is piaced
between the urine backflow prevention sheet 13 and the cushion sheet 14.
The cushion sheet 14 also has high water permeability and is formed by a

10 thin thermally bonded nonwoven fabric. The cushion sheset 14 is made
flexible so as to improve comfort for the wearer.

The top sheet 15 is formed by a thin thermally bonded nonwoven
fabric having high water permeability. Since both the top sheet 15 and
the cushion sheet 14 have high water permeability, discharged urine of

15 the wearer can smoothly pass through these sheets and can be detected
by the urine detection sensor 4. The cushion sheet 14 has a thickness of
3 to 5 mm to improve comfort for the wearer and to prevent discharged
urine from returning to the skin of the wearer.

The top sheet 15 is designed as a mesh sheet having a thickness of

20 approximately 1 mm to ensure high water and sweat absorbing rate. By
allowing urine to rapidly reach to the cushion sheet 14 through small
pores of the mesh sheet, the wearer will fee! less dampness on hisfher
skin. The top sheet 15 is fixed so as to cover the cushion sheet 14, the
urine detection sensor 4, the urine backflow prevention sheet 13, and the

25 urine collecting member 3, and each side of the top sheet 15 is bonded to



S
skin. The top sheet 15 is fixed so as to cover the cushion sheet 14, the
urine detection sensor 4, the urine backflow prevention sheet 13, and the
25 urine collecting nenber 3, and each side of the top sheet 15 is bonded
to 9 the support sheet 12. A processing nmethod such as the heat sealing
method is used to bond the top sheet 15 to the support sheet 12. The
support sheet has a length of approximtely 320 nm (direction of the
wearer's front and rear), nmaxi mumw dth of” approximately 130 mm 5 mi ni num
wi dt h of approximately 90 nm and thickness of approximately 2 mm The
urine collecting nenber 3 has a length of approximately 250 nmm (direction
of the wearer's front and rear), width of approximately 45 mm and
t hi ckness of approximately 10 nm The urine backflow prevention sheet 13
and the cushion sheet 14 both have approximately 10 the same | ength and
width as that dhesHepartisheetd2| eApracpssingmetitod sidieaptive hédtsealinge
di sposal device 8 consists of a urine tank 35, a |id case 37, and a
battery box 38.M§Whed s usedtahrndthe topshretdd todbe suppomsheesi2.he shape of a
rectangul ar solid with an opening on the top. A spring 27 is |ocated at
each corner of the BUPPT sheetdias g tength ﬁgapﬁrmir@ewm)nm(ﬂirewoal astic

suspension to a_support board 26, A urine pack 25 as a urine storage
container is Seoﬁlg@%a{ﬂpsa#g rsans Saximyapwidth pk appieximately 30rming,

25¢ of tne ur i TN Wt ol Shiitiiatel S Gem Andibichneat ofmeRoRBhateiE ai ne
Soda that becon el e e EieHED TeBtiichs fas aienan ohapprolipalelsabben;
pol ymers provi GRm(ditbttish SHRY' PSarsPs KRt 888%8#), width 3f approximately 45
mm, and thickness of approximately 10 mm. The urine backfiow
prevention sheet 13 and the cushion sheet 14 both have approximately
10 the same length and width as that of the urine collecting member 3.
The portable urine disposal device 8 consists of a urine tank 35, a
lid case 37, and a battery box 38. The urine tank 35 is made of resins
and has the shape of a rectangular solid with an opening on the top. A
spring 27 is located at each corner of the bottom plate of the urine tank 35
15 to provide elastic suspension to a support board 26. A urine pack 25 as
a urine storage container is sealed with a sheet of heavy paper like that of
amilk carton, and two tube guide holes 24a and 25b are formed on a top
surface 25c¢ of the urine pack 25. Although not shown, the urine pack 25
contains particulate superabsorbent polymers such as cross-link
20 polyacrylic acid soda that become gelatinized after absorbing urine. The
superabsorbent polymers provide a urine swaying motion control means
that prohibits urine from swaying (rippling) inside the urine pack 25.
The urine pack 25 is made with, for example, a sheet of heavy
paper like that of a milk carton, and is shaped like a rectangular solid. A

25 partition plate (not shown) is placed inside the pack so that the pack can



that prohibits urine fromswaying (rippling) inside the urine pack 25. The
urine pack 25 is made with, for exanple, a sheet of heavy paper |ike that
of a mlk carton, and is shaped |like a rectangular solid. A 25 partition
plate (not shown) is placed inside the pack so that the pack can - 10 be
resistant to vacuum pressure. Capacity of the urine pack 25 is
approximately 500 m, which is sufficient for storing two instances of
urination. As a portable device, however, 18t 5 di nensi ons can be adjusted to
110 mm x 110 nmx 50 mm (605 m ). Also, for |longer usage tinmes, 5 such as
clinical use or nighttine use, its capacity can be nade 1000 m or nore.
Note that the shape of the urine tank 35 and the urine pack 25 can be
changed in order to fit themto the shape of the wearer's body. Alid plate
33 is located on the top opening of the urine tank 35, and the |lid case 37

i's provided so Ioe rasistantvrvddiam préselrd © Gapadity of it ﬁﬁﬁé‘gacﬂﬁsq@f ined by

the lid case 37 and |id plate 33, a vacuumpunp 29 is placed. The vacuum

punp 29 is dri vapproyintatemtsoo me wHitteisEidi@éntop Bring twolRstandes 8pd an air
rel ease tube 31 are linked to the vacuum punp 29. Just as wth the urine

drai nage tubes @irmlidn9, Asheperableatevioeh Bod@ver)itstdimiensionsicaharsadiusted 31
are fornmed by soft, flexible materials. 15 The notor 28 uses the battery

pl aced insi de ttoel tammexyl 18aRMB8 50 mimo@a5imi) Fi Alsoefot lomgertusagditinvés)g power
and is controlled by the controller nounted on a control board 30. The
battery bdx 38 suchiassclinlical dserortrighttiing useqits capatitykearabe asaiz 1800 ml suppl y
power to the motor 28, and uses alkaline cells or secondary batteries. The
si ze of the vadno.pliigiedbat theshapeof #te uriee tankn2% anditke apipe ack@Sel y 30 mm
or smaller, the length is
can be changed in order to fit them to the shape of the wearer's body.
A lid plate 33 is located on the top opening of the urine tank 35, and
the lid case 37 is provided so as to cover the lid plate 33. In the space
10 defined by the lid case 37 and lid plate 33, a vacuum pump 29 is placed.
The vacuum pump 29 is driven by a motor 28. One end of a suction tube
32 and an air release tube 31 are linked to the vacuum pump 29. Just as
with the urine drainage tubes 6 and 9, the suction tube 32 and the air
release tube 31 are formed by soft, flexible materials.
15 The motor 28 uses the battery placed inside the battery box 38,
shown in Figure 1, as the driving power and is controlled by the controller
mounted on a control board 30. The battery box 38 is installed in the lid
case 37 like a cassette to supply power to the motor 28, and uses alkaline
cells or secondary batteries. The size of the vacuum pump 29 is small;
20 the diameter is approximately 30 mm or smaller, the length is
approximately 70 mm or shorter, and the battery voltage is 5 to 9 V.
On the top surface of the lid case 37, a manual switch 43 for
manually driving the motor 28 is provided. When the lid case 37 is fitted
to the urine tank 35, a one-touch lock mechanism (not shown) locks them

25 together. On the lid plate 33, a cutout section 41a for guiding the urine



approximately 70 mmor shorter, and the battery voltage is 5to 9 V. On
the top surface of the |lid case 37, a manual switch 43 for manually
driving the notor 28 is provided. Wen the lid case 37 is fitted to the
urine tank 35, a one-touch | ock nmechani sm (not shown) |ocks them 25
together. On the lid plate 33, a cutout section 4la for guiding the urine -
11 drainage tube 9 and anot her cutout section 41 b for guiding the suction
tube 32 are forned. Both the urine draiﬁaéé Tube 9 and the suction tube 32
have a di aneter of approximately 5 nm and the width of each of the cutout
sections 41 a and 41 b is approximately 6 mm 5 On the other end of the
urine drainage tube 9, a nounting fixture 23 is attached for fixing the
urine drainage tube 9 to the urine pack 25. An insertion hole is forned in
the nounting fixture 23 for inserting and holding the urine drainage tube

9, and the nourdrainggbitubeYeartBaiothepcltoat SEidvh 4 15 Rir Biing H'Eé?s@ctfo‘ﬁ the tube
gui de hole 24a to connect the urine drainage 10 tube™ to the urine pack 25

whi | e nai nt ai nitabe Bearaifotmerdt rBoth thé urihe drainage IS B atl théicHBH Ribe'd
fixture 23 has a funnel-like shape and is nmade of flexible materials nade

of soft resins, 32haveadidmette bhappdximatelyes hanh @ tHeowidiB of eaeh @fte hol e
24a. The funnel -shaped nmounting fixture 23 has its outer surface and 15

i nner surface iGutoutssectiaps4da andidtbeis appooximatetpBannt. he mounting fixture
23 has a taper angle of 30 degrees fromits axis, the |largest dianeter of
the outer Burface t@pdhe pthes eddrofithedne deainage tatse 9da amrintingifixture 23
approximately 6.1 mm As nentioned earlier, the wdth of the cutout
section 4la on '$ Atached farfixingBeiwinenirainsgetube @ to thenurimeqack!2s. urAme
insertion hole is formed in the mounting fixture 23 for inserting and holding
the urine drainage tube 9, and the mounting fixture 23 fixes the urine
drainage tube 9 to the tube guide hole 24a to connect the urine drainage
10 tube 9 to the urine pack 25 while maintaining the airtightness of the urine
pack 25. The mounting fixture 23 has a funnel-like shape and is made of
fiexible materials made of soft resins, and can be detached from/attached
to the tube guide hole 24a.
The funnel-shaped mounting fixture 23 has its outer surface and
15 inner surface in the shape of a taper. For example, the mounting fixture
23 has a taper angle of 30 degrees from its axis, the largest diameter of
the outer surface taper is 8.0 mm, and the smallest diameter is
approximately 6.1 mm. As mentioned earlier, the width of the cutout
section 41a on the lid plate 33 is approximately 6 mm. When the urine
20 drainage tube 9 is guided into the cutout section 41a, the tube cannot be
pulled upwards due to the mounting fixture 23, as seen in Figure 2.
The mounting fixture 23 is inserted into the tube guide hole 24a
formed on the top surface 25c¢ of the urine pack 25 from the side with the
smallest diameter (6.1 mm), while holding the inserted urine drainage

25 tube 8. The diameter of the tube guide hole 24a is approximately 6.5



20 drainage tube 9 is guided into the cutout section 41 a, the tube cannot
be pulled upwards due to the nmounting fixture 23, as seen in Figure 2. The
nmounting fixture 23 is inserted into the tube guide hole 24a fornmed on the
top surface 25c of the urine pack 25 fromthe side with the snall est
dianeter (6.1 nm, while holding the inserted urine drainage 25 tube 9. The
di aneter of the tube guide hole 24a is apg&oxinately 6.5 - 12 mm which is

somewher e between the |argest and smallest“dianeters of the taper provided
on the outer surface of the nmounting fixture 23. When the nounting fixture
23 is fixed to the tube guide hole 24a, the urine pack 25 becones seal ed
while maintaining its airtightness. The nmounting 5 fixture 23 is fitted to
t he tube guide hole 24a by insertion, and is configured to be detachable
fromattachable to the tube guide hole 24a. The urine drainage tube 9
becomes connectrem, whithis somewhgradiet@Beh the ergestaant smalldst xiamete?Sobeconi ng
fitted to the tube guide hole 24a. The suction tube 32 has one end |inked
to the vacuum phepapey provided e thefdutersuriatei of the mountidgdixturb@30t Whernd.
The filter 34 serves to renove the odor, but it also prevents fluid that
may spread in tthe meuntieg fadure 235is fixed e the tubeoguide ihote 24mtthenrinegradkei ng
vacuuned into the vacuum punp 29. A mounting fixture 32a is attached to
the ot her side 4% begames sealed whils maiptainingits irtightres ssudiieonounting 32 to t he
urine pack 25. _This m)_ur}.!tt]t‘g fixture 32a is the sanme one as the nmounting

fixture 23 att JeHER 23S I gqeﬁh%@hﬁ%iﬁag@lq%@bs.insmormanﬁisng fixture 32a
o rted 10 e hiiRd @B Getiehdbid HonhnadSa to the fiba duias Poje S48, 10 e
The urine drainage tube 9 becomes connected to the urine pack 25 by the
mounting fixture 23 becoming fitted to the tube guide hole 24a.
The suction tube 32 has one end linked to the vacuum pump 29,
10 and a filter 34 is attached on the other end. The filter 34 serves to
remove the odor, but it also prevents fiuid that may spread in the urine
pack 25 at the time of urine suction from being vacuumed into the vacuum
pump 29.
A mounting fixture 32a is attached to the other side of the suction
15 tube 32 to fix the suction tube 32 to the urine pack 25. This mounting
fixture 32a is the same one as the mounting fixture 23 attached to the
urine drainage tube 9. The mounting fixture 32a is fitted to the tube
guide hole 24b by insertion, and is configured to be detachabie
from/attachable to the tube guide hole 24b. The mounting fixture 24a
20 becomes fitted to the tube guide hole 24b while maintaining the
airtightness of the urine pack 25.
Figure 2 shows the urine drainage tube 9 with the mounting fixture
23 attached and the suction tube 32 with the mounting fixture 32a, guided
and fitted into the cutout sections 41a and 41b respectively. While

25 maintaining the tubes and the mounting fixtures in that state, the lid plate



fromattachable to the tube guide hole 24b. The nounting fixture 24a 20
becones fitted to the tube guide hole 24b while maintaining the
airtightness of the urine pack 25. Figure 2 shows the urine drainage tube 9
with the mounting fixture 23 attached and the suction tube 32 with the
mounting fixture 32a, guided and fitted into the cutout sections 41 a and
41 b respectively. Wile 25 nmaintaining_thg tubes and the nounting fixtures
in that state, the lid plate - 13 33 and then the |lid case 37 are pl aced
on the top opening of the urine tank 35 as shown in Figure 1. The ends of
the urine drainage tube 9 and suction tube 32 are inserted into the tube
gui de hol es 24a and 24b provided on the urine pack 25. The nounti ng
fixtures 23 and 32a are 5 pressed down bel ow t he cutout sections 41 a and
41 b provided on the lid plate 33, and the taper parts of the fixtures are
i nserted and gl3%and thamie lidgasedy aw placed on4be fopiopemningaftheladnen t he
urine pack 25. Meanwhile, the urine pack 25 is pressed upward by the
support  pl at e 18RK 8P 28shoam ip Rigureot ¢ eﬁh%yndﬁef%umdmagmttbe@ahdni sm
allows 10 an incr.ea I n_degree of adhesion between the nmounting fixtures
23 and 32a, anduch@n l?hfee'%ﬁf'%!é"sﬁﬂﬁgént?ziﬁeé‘#kp auidediaies dda apd 24ke uri ne pack
25. Note that,_ applicatjon of a soft terial on_the surface 25c of the
urine pack 25 H‘B@Bﬁﬂopﬁbet‘{ﬁ'ﬂg ¢+ hoiNesmougting, fixturas 23,and|32@ argpr ove t he

ARy ok TR R R A W R
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tube guide holes 24a and 24b provided on the urine pack 25.
Meanwhile, the urine pack 25 is pressed upward by the support

plate 26 elastically supported by the springs 27. This mechanism allows

10 an increase in degree of adhesion between the mounting fixtures 23 and
32a, and the tube guide holes 24a and 24b provided on the urine pack 25.
Note that, application of a soft material on the surface 25¢ of the urine
pack 25 having the tube guide holes 24a and 24b can also improve the
degree of adhesion between the mounting fixtures 23 and 32a, and the

15 tube guide holes 24a and 24b.

As shown in Figure 6, the urine detection sensor (etectrodes) has a

conducting surface 16 and an insulating surface 17, and the signal line 7
is connected to this sensor. The insulating surface 17 side of the
electrodes 4a and 4b (the urine detection sensor 4) is glued to the

20 electrode support sheet 36. When urine is stored between the
electrodes 4a and 4b, the conducting surface 16 becomes electrically
conductive, and the sensor detects urination. Since the current
generated between the electrodes 4a and 4b is approximately 0.1 mA and
is thus extremely low, the electric current will have no impact on the

25 wearer.



I's connected to this sensor. The insulating surface 17 side of the

el ectrodes 4a and 4b (the urine detection sensor 4) is glued to the 20

el ectrode support sheet 36. Wen urine is stored between the electrodes 4a
and 4b, the conducting surface 16 becones electrically conductive, and the
sensor detects urination. Since the current generated between the

el ectrodes 4a and 4b is approximately 0.1_mA and is thus extrenely |ow,

the electric current will have no inpact éA the 25 wearer. - 14 A urine
detection signal fromthe urine detection sensor 4 is sent to a controller
mounted on the control board 30 via the signal lines 7 and 10. The

insul ating surface 17 of the electrode 4 is nade of an insulating materi al
such as paper or vinyl. The conducting surface 16 is created by 5 applying
t he al um num evaporation nmethod to the backside of the insulating surface

17. The urine det ecAiusinesiiection(Sged oA €50 urind astedtioh 2BALHr #fs sent to
approximately 200 mm w dth of approximately 5 mm and thickness o

approxi mat el y (a Gontrollef htowtited on dite BohNESItbAra B0 A B SigAGRIIS 2RAJ40D.
arranged in parallel with each other, is 10 approxinmatély 30 mm As the

urine backf | ow The ieselatingsusfaee 1718 the efctrioabid ig radderbnan tsulatimee! - shaped
pores 18 are forned on a polyethylene filmas seen in Figure 5 and each

pore has a | ar geatedpl sucheaspaper aruihyl. b¥hecondueting suifacee 6lissereategiisl ont o
the top sheet 15 enters a top opening 18a of the 15 funnel -shaped pore 18
formed on % he @FPKNG thekaluminymevaporationshetmod1s the badkside of diesor bed by t he
urine collect rgr?surlrfaatriTr?ge.;ur:f)’eice 17. The urine detection sensor (electrodes) 4 has a
length of approximately 200 mm, width of approximately 5 mm, and
thickness of approximately 0.2 mm. The distance between the
electrodes 4a and 4b, arranged in paraliel with each other, is
10 approximately 30 mm.
As the urine backflow prevention sheet 13, a plurality of minute
funnel-shaped pores 18 are formed on a polyethylene film as seen in
Figure 5, and each pore has a large top area and a small bottom area.
Urine discharged onto the top sheet 15 enters a top opening 18a of the
15 funnel-shaped pore 18 formed on the urine backflow prevention sheet 13,
and gets absorbed by the urine collecting member 3.
Some urine remains uncollected in the flow path 3b or other space
inside the urine collecting member 3 due to surface tension of the urine.
If a weight shift caused by the wearer changing hisfher posture gives
20 some kind of physical impact on the urine collecting member 3, the
residual urine goes back to the urine detection sensor 4. Making the
area of a bottom opening 18b of the funnel-shaped pore 18 small makes it
difficult for urine to flow back. For example, the diameter of the top
opening 18a of each funnel-shaped pore 18 is 1 to 2 mm, the diameter of

25 the bottom opening 18b of each funnel-shaped pore 18 is 0.5 to 1 mm,



Some urine remains uncollected in the flow path 3b or other space inside
the urine collecting nmenber 3 due to surface tension of the urine. |If a
wei ght shift caused by the wearer changi ng hi s/ her posture gives 20 sone
ki nd of physical inmpact on the urine collecting nenber 3, the residual
urine goes back to the urine detection sensor 4. Making the area of a
bott om opening 18b of the funnel -shaped pore 18 snmall makes it difficult
for urine to fl ow back. For exanple, thg Paffet er of the top opening 18a
of each funnel -shaped pore 18 is 1 to 2 nmm the diameter of 25 the bottom
openi ng 18b of each funnel -shaped pore 18 is 0.5 to 1 mm - 15 and the
funnel - shaped pores 18 are arranged with a 3 to 5 mminterval. Note that,
it is desirable that a surface acting agent be applied to or woven into the
urine backflow prevention sheet 13 such that surface tension becones

reduced and di sarftbtheefdnnielstrapsd! poresmgtaik arfdngadiwitia 3 o mine ihteial,ace t‘i’?,

the bottom surface. Aso, pores on the urine Dbackflow prevention sheet

can be formed by a Netdthdt,stishiesirableahars barfatcé adtingBgdftthe hpplidtftoor
perforation nmethod, the sheet 13 is placed between Jigs of a pore formng

plate and a neskoysreinty thendrireobackfiow prelvbntion sheéthts suwstethat suraew pl ate and
is suctioned fromthe nmesh plate side, creating pores. 10 In this
confi guration, tengiontiesemesdegucad and dischatgestiming will srheothviyeliew fromot
shown) such that it touches his/her urinating part inside the underwear.
The portatf e urthadopiseiacato thewhattonssurfacea:di Agos peresian thearinedFaakfiowai ni ng
the urine tank 35, vacuum punp 29, and motor 28 will be carried around by
the wearer, or Rréventianeshegh 18cankrforined hyea matked such as thewparferatios | yi ng
on a bed. . .
method. In the perforation method, the sheet 13 is placed between jigs
of a pore forming plate and a mesh plate, and hot air is blown at the pore
forming plate and is suctioned from the mesh plate side, creating pores.
10 In this configuration, the urine receptacle 1 is attached to the wearer
(not shown) such that it touches his/her urinating part inside the
underwear. The portable urine disposal device 8 including the lid case
37 containing the urine tank 35, vacuum pump 29, and motor 28 will be
carried around by the wearer, or is placed on or under the bed when the
15 wearer is lying on a bed.
When the wearer urinates with the device placed in the manner
described above, discharged urine flows into the urine detection sensor 4
after passing through the top sheet 15 and the cushion sheet 14. Urine
then passes through the urine backflow prevention sheet 13 and becomes
20 absorbed by the urine collecting member 3. When the space between
the electrodes 4a and 4b of the urine detection sensor 4 is filled with urine,
the conducting surface 16 becomes electrically conductive. The urine
detection signal from the urine detection sensor 4 is then sent to the
controller mounted on the control board 30 via the signal lines 7 and 10.

25 The controller mounted on the control board 30 activates the motor



When the wearer urinates with the device placed in the manner descri bed

above, discharged urine flows into the urine detection sensor 4 after

passi ng through the top sheet 15 and the cushion sheet 14. Urine then

passes through the urine back-flow prevention sheet 13 and becones 20

absorbed by the urine collecting nmenber 3. Wen the space between the

el ectrodes 4a and 4b of the urine detectigg sensor 4 is filled with urine,
I

t he conducting surface 16 becones el ectri Ny conductive. The urine
detection signal fromthe urine detection sensor 4 is then sent to the
controll er nounted on the control board 30 via the signal lines 7 and 10.
25 The controller nounted on the control board 30 activates the notor - 16
28 and then drives the vacuum punp 29. When the vacuum punp 29 is
activated, air pressure inside the urine pack 25 becones | ower due to air

rel ease, creati28andfen divgs thesacauirpdmg 290 | Weheh e aaiup®plimpaeo @f the
urine receptacle 1. Wien negative pressure is created in the urine 5
drai nage port Iatdivated, air pressure dnsite thenarine pack 26Heeotriesdowentgs tdapf t he
urine receptacle 1 is efficiently vacuuned by the urine drainage tube 6
due to sucti on IgleRse, geatingnegative prassure/in theasmerdrainageport Y2z ofithed by
the urine drainage tube 6 is then drawn by negative pressure into the
urine pack 25 e neseptacie:1 dr Wheageegaiive pyessuleiis created it theadineher ei n. 10
Note that, upon urinating, the wearer can use the manual switch 43 to
activate the niiréinagg R°<5f( 1R Wrinecaksorbed byithe uriee aellertingaoembsr 3 of ithee,
drawn into the urine Eafk Zf, t%en qas chem cal reactions, with particulate
super absor bent PBE/REPRIECIRT ISHHGIFNtY Yacwypedby thearineidrainage tube 6
Gel atini zation u?.lfe ttohseuc 1oh rﬂ)%w%?%eﬁrereéfgcril Bytn%egaﬁ%a \tlalrens u(reg.I pﬁhhg,g\)acuumed
by the urine drainage tube 6, is then drawn by negative pressure into the
urine pack 25 via the urine drainage tube 9 and is then stored therein.
10 Note that, upon urinating, the wearer can use the manual switch 43
to activate the motor 28 to draw the urine into the urine pack 25.
Urine, drawn into the urine pack 25, then has chemical reactions
with particulate superabsorbent polymers (not shown) and becomes
gelatinized. Gelatinization of the urine can prevent the swaying (rippling)
15 motion of the urine inside the urine pack 25. Therefore, it is possible to
configure a portable automatic urine disposal device in a preferred form,
in which urine will not leak even if it is carried around.
When urination by the wearer finishes and the urine detection signal
from the urine sensor 4 is no longer sent out, the controller mounted on
20 the control board 30 stops the motor 28 and then stops the vacuum pump
29. ltis also possible to stop the motor 28 and vacuum pump 29 by
using the manual switch 43.  If the urine pack 25 has sufficient capacity
for holding two-times-worth of urine, the next urination process is
conducted in the same manner.

25 After urine is stored in the urine pack 25, the urine pack 25 must be



15 notion of the urine inside the urine pack 25. Therefore, it is possible
to configure a portable autonmatic urine disposal device in a preferred
form in which urine will not leak even if it is carried around. Wen
urination by the wearer finishes and the urine detection signal fromthe
urine sensor 4 is no longer sent out, the controller nounted on 20 the
control board 30 stops the notor 28 and_t?gn_stops the vacuum punp 29. It
is al so possible to stop the notor 28 and vacuum punp 29 by wusing the
manual switch 43. If the urine pack 25 has sufficient capacity for holding
two-tinmes-worth of urine, the next urination process is conducted in the
sanme manner. 25 After urine is stored in the urine pack 25, the urine pack
25 nust be - 17 discarded by first unlocking the | ock mechani sm (not
shown) to separate the urine tank 35 and the lid case 37, and then by
removi ng the nodiscardgd byificsturdeckhdy tredlodR andahamisrihénotrshowvrac keparatd he
urine pack 25 is made of paper and thus can be di sposed of as burnable
waste. 5 After theiusigettask 3biams thedidmasel3y, anddhen byagmowinigf thetminatinge s
dirty due to defecation, the urine receptacle 1 nust be discarded and

repl aced with Tityres 23 and32a fep thel wine packi?sc o utine gack @5us meeledr ai nage
tubes 6 and 9 gs well as the signal lines 7 and 10 fromthe one-touch
joint 11. The IR3per Apddpunearbe disposed ofiasfuuaablerwastebur nabl e waste. 10
From a hygi ene sta;&goint ne drai nage tube 9 nust be epl aced

after oner two d ?r&s'mg‘geﬁg’iﬁl ERGEREARle drior Adayrifdt baemarg' duge 9 can
B e SRR A APl 5 e CaroB o el il |1

a new urine receptacie 1 by disconnecting the urine drainage tubes 6 and
9 as well as the signal lines 7 and 10 from the one-touch joint 11. The
urine receptacle 1 can be disposed of as burnable waste.

10 From a hygiene standpoint, the urine drainage tube 9 must be
replaced after one or two days of use. Replacement of the urine
drainage tube 9 can be done by disconnecting the urine drainage tubes 6
and 9 as well as the signal lines 7 and 10 from the one-touch joint 11.
Then, after separating the urine tank 35 and the lid case 37, the mounting

15 fixture 23 must be removed from the tube guide hole 24a on the urine
pack 25 as shown in Figure 2. The mounting fixture 23 can be easily
removed by grabbing the mounting fixture 23 and puiling it out from the
tube guide hole 24a. Replacement of the urine drainage tube 9 can be
done easily as well as cleanly.

20 The drainage tube 9 must then be removed from the cutout section
41a and disposed of with the mounting fixture 23, followed by installation
of a new urine drainage tube 9 into the tube guide hole 24a provided on
the urine pack 25.

Note that air leakage of the suction tube 32 can be examined in the

25 same manner as replacement of the urine drainage tube 9.
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Then, after separating the urine tank 35 and the Iid case 37, the nounting
15 fixture 23 nust be renoved fromthe tube guide hole 24a on the urine
pack 25 as shown in Figure 2. The nounting fixture 23 can be easily

removed by grabbing the mounting fixture 23 and pulling it out fromthe
tube gui de hol e 24a. Repl acenent of the urine drainage tube 9 can be done
easily as well as cleanly. 20 The drainagggtube 9 must then be rempved from
the cutout section 41 a and disposed of wth the nounting fixture 23,
followed by installation of a new urine drainage tube 9 into the tube
gui de hol e 24a provided on the urine pack 25. Note that air |eakage of the
suction tube 32 can be examned in the 25 sanme manner as replacenent of
the urine drainage tube 9. - 18 Urine discharged by the wearer can be thus
di sposed of, and backflow of urine to the urine detection sensor 4 can be
prevented even if EriRRdigehaigadhy e wearensan be tbas sisposkdifcand i npact on
the urine collectin menber 3 since the present invention uses the urine

e is the possi ﬁ?ﬁcﬁl tatairine do tfﬂﬁumﬂﬁl@teqtioa@ﬁna@ﬂwambetmevemﬁed@\@muéct i on
sensor 4 through th ﬁL' nel - shaped pore 18 on the urine backfl ow

prevention she Ni® WoRREr ¢ ve8s Pisicalimpact.en the wineeellestingensor
i ne detecti o“,{“narabsEﬂ%mc%%in‘ies%fié@\?%é@'@%‘iﬁﬁhnﬁs?b‘%tctgﬁ&%‘#é&éﬁ%a? the
7oL % S gy ol A Ry Ao BB SR RS R e
on top of the Y& omes in contact with the urine detection sensor 4 through the
funnel-shaped pore 18 on the urine backflow prevention sheet 13
provided immediately below the urine detection sensor 4, the sensor will
not operate improperly since the bottom surface of the urine detection
10 sensor 4 (the electrodes 4a and 4b) is designed as the insulating surface
17.
For such urine disposal as described above, the urine detection
sensor with a plurality of funnel-shaped pores is placed on top of the urine
backflow sheet {on the top sheet side). Discharged urine can easily flow
15 from the top sheet to the urine absorbing sheet since each funnel-shaped
pore has a large opening area at the top, and discharged urine cannot
backflow easily as each funnel-shaped pore has a small opening area at
the bottom. This is because the urine on the urine absorbed sheet has
surface tension. Therefore, even though a urine detection sensor with a
20 pair of electrodes is used, it is possible to prevent incorrect operation of
the vacuum pump caused by residual urine and also the wearer can use
the device comfortably.
Note that, while urine is directed into the urine pack contained inside
the urine tank in the embodiment described above, it is clear that it is also

25 possible to seal the urine tank with the lid, form a tube guide hole on the



backfl ow sheet (on the top sheet side). Discharged urine can easily flow
15 fromthe top sheet to the urine absorbing sheet since each funnel -shaped
pore has a | arge opening area at the top, and di scharged urine cannot
backfl ow easily as each funnel -shaped pore has a small opening area at the
bottom This is because the urine on the urine absorbed sheet has surface
tensi on. Therefore, even though a urine dg%ection sensor with a 20 pair of

el ectrodes is used, it is possible to prevéni incorrect operation of the
vacuum punp caused by residual urine and al so the wearer can use the
device confortably. Note that, while urine is directed into the urine pack
contained inside the urine tank in the enbodi nent described above, it is
clear that it is also 25 possible to seal the urine tank with the |id,
forma tube guide hole on the - 19 1|id, and attach the urine drai nage tube
to the hol e. |did, Bnd attach the beinetdnainage tubeofo thechalelct incthist ¢z, tienotherf | xed
and linked to the urine tank. Figures 7 through 9 show ot her exanpl es of
the urine detec@Ndef thesustion iubescan be fixed antdivked e theeatimmtarikar el ect r ode
4a gl ued on one side of the electrode support sheet 36 and the rectangul ar
el ectrode 4b gl ued Bigurashetispugh 9shew other Bsamplest ofdbie usinpistectidineet  36.
The insulating surface 17 of the electrodes 4a and 4b is glued onto the

el ectrode suppdt®S8h#et 36. The urine detection sensor 4 shown in Figure 7
is al so capable of _10 c?%hect urine detectjion. Figure shows the

, gure 8 .
rectangul a el ect r JABUIRY howa thg restangylacelsctrode 4agleed ppapesidneft sheet
36 and the r eChRl %\Jelc?rrodgl s%%tprcfr?tds?\e%%glalﬁ%qhgr}ectangular electrode 4b glued on

the other side of the electrode support sheet 36. The insulating surface

17 of the electrodes 4a and 4b is glued onto the electrode support sheet

36. The urine detection sensor 4 shown in Figure 7 is also capabie of
10 correct urine detection.

Figure 8 shows the rectangular electrode 4a glued on one side of
the electrode support sheet 36 and the rectangular electrode 4b glued on
the other side of the electrode support sheet 36, but in this example, the
electrodes are glued at the same locations with the sheet in between.

15 The insulating surface 17 of the electrodes 4a and 4b is glued onto the
electrode support sheet 36. The urine detection sensor 4 shown in
Figure 8 is also capable of correct urine detection.
Figure 9 shows the electrode support sheet 36, with the rectangular
electrodes 4a and 4b glued on, divided into electrode support sheets 36a
20 and 36b. The insulating surface 17 of the electrodes 4a and 4b is glued
onto the electrode support sheets 36a and 36b. The urine detection
sensor 4 shown in Figure 9 is also capable of correct urine detection.
Also note that incorrect operation of the urine detection sensor 4 can be
prevented even if the electrode support sheets 36a and 36b contain

25 moisture.



the other side of the el ectrode support sheet 36, but in this exanple, the
el ectrodes are glued at the sane | ocations with the sheet in between. 15
The insulating surface 17 of the electrodes 4a and 4b is glued onto the

el ectrode support sheet 36. The urine detection sensor 4 shown in Figure 8
is al so capable of correct urine detection. Figure 9 shows the el ectrode
support sheet 36, with the rectangul ar e&sctrodes 4a and 4b gl ued on,

di vided into el ectrode support sheets 36a““20 and 36b. The insul ating
surface 17 of the electrodes 4a and 4b is glued onto the el ectrode support
sheets 36a and 36b. The urine detection sensor 4 shown in Figure 9 is also
capabl e of correct urine detection. Al so note that incorrect operation of
the urine detection sensor 4 can be prevented even if the el ectrode
support sheets 36a and 36b contain 25 noisture. - 20 As described above,

in the present invefs descricedabove, irethecpressant ineenttn, issurnededceon (t he top
sheet side of) a urine backflow prevention sheet having a plurality of

funnel - shaped Renser isplacad ohi(thedopfshget sileaf) a usine haekilew preveritioni t i ng
urine fromflow ng back, it is possible to prevent 5 incorrect operation of
a vacuum punp ¢heethavingraplurality otfunnel-shaped poresgh Sinasr thisecatdigaeatiam
sensor having a pair of electrodes is used. Such configuration will allow
the wearer to Us&apaklesdinhibitiog wripetfeam flowingbadioitds possiblieto prevent t he
present invention is capable of preventing incorrect operation of a vacuum
punp caused by IREATER: Qpengfion of Avaguun pHBRRAUSedhivTesitwab ytine evernsor
havi ng a pair % el ectr.odeds is, used ap‘d can be confortably used by its
wear er . ough a urine detection sensor having a pair of electrodes is used.

Such configuration will allow the wearer to use the device comfortably.

Therefore, the device of the present invention is capable of
preventing incorrect operation of a vacuum pump caused by residual
10 urine even though a urine detection sensor having a pair of electrodes is

used and can be comfortably used by its wearer.

The preferred embodiment described herein are therefore illustrative
and not restrictive, the scope of the invention being indicated by the
appended claims and all variations which come within the meaning of the

15 claims are intended to be embraced therein.



The preferred enbodi nent described herein are therefore illustrative and
not restrictive, the scope of the invention being indicated by the

appended clains and all variations which cone within the nmeaning of the 15
clainms are intended to be enbraced therein. - 21 WHAT IS CLAIMED IS: 1. An
automatic urine disposal device, conprising a urine receptacle for
absorbing urine discharged by a wearer, a_urine tank for storing urine

coll ected by the urine receptacle, and —524 arine dr ai nage tube for
directing urine fromthe urine receptacle into the urine tank,
characterized in that, a vacuum punp for |owering pressuring inside said
urine tank is provided, said urine receptacle has a top sheet to be in
contact with the 10 wearer, a urine absorbing sheet for absorbing urine
passed through the top sheet, a urine backflow prevention sheet having a
plurality of poMHAT |$ 8tAIMEE I&en the top sheet and the urine absorbing
sheet, and a urine detection sensor with a pair of electrodes placed
between sai d top shketAnautbrealiciuting disposakddvive, cofmprisiiig on sheet, and 15
said urine tank is sealed. 2. The automatic urine disposal device according
to aim1, characauringsecaptaciador albsorpingruainet discliarped &y & wearst, on sai d
urine backflow prevention sheet are funnel-shaped. 20 3. The automatic
urine di sposal devi&#uriae éakifongtarmgairiiencallected by the urine receptacle, and

5 a urine drainage tube for directing urine from the urine receptacle
into the urine tank, characterized in that,
a vacuum pump for lowering pressuring inside said urine tank is
provided,
said urine receptacle has a top sheet to be in contact with the
10 wearer, a urine absorbing sheet for absorbing urine passed through the
top sheet, a urine backflow prevention sheet having a plurality of pores
placed between the top sheet and the urine absorbing sheet, and a urine
detection sensor with a pair of electrodes placed between said top sheet
and said urine backflow prevention sheet, and
15 said urine tank is sealed.
2. The automatic urine disposal device according to Claim 1,
characterized in that
the plurality of pores formed on said urine backflow prevention sheet
are funnel-shaped.
20 3. The automatic urine disposal device according to Claim 2,
characterized in that
said urine backflow prevention sheet does not have water
permeability,
the urine backflow prevention sheet is placed between the top sheet

25 with water permeability and the urine absorbing sheet for absorbing urine,
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characterized in that said urine backflow prevention sheet does not have
water perneability, the urine backflow prevention sheet is placed between
the top sheet 25 with water perneability and the urine absorbing sheet for
absorbing urine, - 22 said electrodes are rectangul ar-shaped and becone
electrically conductive when in contact with urine, and said vacuum punp
beconmes activated when said urine detecLiQZ _sensor detects urine and

| owers pressure inside said urine tank. 5°4. The automatic urine disposal
device according to Claim3, characterized in that said top sheet has
water permeability, said urine tank houses a sealed urine pack, and a urine
swayi ng notion control neans is contained in the urine pack 10 for
controlling swaying notions of urine that flows into the urine pack. 5. The
automatic urine disposal device according to daim1, characterized in
that said urine rectid glacrodas ase seppogulashbapedant becameraledtriealiyage port
formed thereon, the support sheet having no water perneability, and 15 said
urine absor bi ngFeBREEtive yhﬁ@l"’('jcﬁvta@hwghwfﬁﬁoandsheet.d 6. TEe aut omatic urine
di sposal device according to aimb5, characterized in that a urine
absgrbi ng space forﬁﬁlayagwraﬂump bacomes ativatedwdensaidi urina getedtiopheet  and

I d urine absarbing sheet. . o A
sa gens0rdStects urine and lowers pressure inside said urine tank.

5 4. The automatic urine disposal device according to Claim 3,
characterized in that
said top sheet has water permeability,
said urine tank houses a sealed urine pack, and
a urine swaying motion control means is contained in the urine pack
10 for controlling swaying motions of urine that flows into the urine pack.
5. The automatic urine disposal device according to Claim 1,
characterized in that
said urine receptacle has a support sheet with a urine drainage port
formed thereon, the support sheet having no water permeability, and
15 said urine absorbing sheet is held by this support sheet.
6. The automatic urine disposal device according to Claim 5,
characterized in that
a urine absorbing space forming material is placed between said
support sheet and said urine absorbing sheet.
20 7. The automatic urine disposal device according to Claim 4,
characterized in that
said urine drainage tube consists of a first urine drainage tube on
the urine pack side and a second urine drainage tube on the urine
receptacle side, and

25 a joint for connecting the first and second urine drainage tubes is



20 7. The automatic urine disposal device according to C aim 4,
characterized in that said urine drainage tube consists of a first urine
drai nage tube on the urine pack side and a second urine drai nage tube on
the urine receptacle side, and 25 a joint for connecting the first and
second urine drainage tubes is - 23 provided such that the first and
second urine drai nage tubes can be freely,.detached from attached to each
other. 8. The automatic urine disposal device according to Caim 3,
characterized in that 5 the el ectrodes of said urine detection sensor are
pl aced between the cushion sheet and said urine backfl ow prevention sheet.
9. A urine receptacle for absorbing urine discharged fromthe wurinating
part of a wearer, used with an automatic urine disposal device, conprising
10 a support sheet. with a urine drainage port forned thereon, the support
sheet havi ng ndPraMded syehiealshefirst and sedond urinecdrainegestibes chnbesfbealy bi ng
urine held by said SeL(IZ{)EO” sheet, a urine backflow prevention sheet with
funnel - shaped pstacheq fiam/attached ke epghiotherow prevention sheet being | ocat ed
bet ween sai d urine abfor bi n?n sheet and a top sheet, and a urine detection
sensor having two él-ecth@adomaticiring disperal sleviceraccording to Bdaimg3,pl aced
bet ween said toc!'gl sheet. acpd Ea{d uri ne backfl ow
aracterized in tha
5 the etectrodes of said urine detection sensor are placed between the
cushion sheet and said urine backflow prevention sheet.
9. A urine receptacle for absorbing urine discharged from the
urinating part of a wearer, used with an automatic urine disposal device,
comprising
10 a support sheet with a urine drainage port formed thereon, the
support sheet having no water permeability,

a urine absorbing sheet for absorbing urine held by said support
sheet,
a urine backflow prevention sheet with funnel-shaped pores, the
15 urine backflow prevention sheet being located between said urine
absorbing sheet and a top sheet, and
a urine detection sensor having two electrodes, the urine detection
sensor being placed between said top sheet and said urine backflow
prevention sheet.
20 10. The urine receptacle according to Claim 9, characterized in
that
a urine absorbing space forming material is placed between said
support sheet and said urine absorbing sheet.

11. The urine receptacle according to Claim 10, characterized in
25 that



prevention sheet. 20 10. The urine receptacle according to Caim?9,
characterized in that a urine absorbing space formng material is placed
bet ween said support sheet and said urine absorbing sheet. 11. The urine
receptacle according to C aim 10, characterized in 25 that - 24 a
plurality of funnel-shaped pores are forned on said urine backflow
prevention sheet, and said el ectrodes are,rectangul ar-shaped. 12. The urine

receptacle according to Claim9, characteffzad in 5 that a cushion sheet is
pl aced between said top sheet and said urine backflow prevention sheet,
and said el ectrodes are placed between the cushion sheet and said wurine
backf |l ow prevention sheet. 10

a plurality of funnel-shaped pores are formed on said urine backflow
prevention sheet, and

said electrodes are rectangular-shaped.

12. The urine receptacie according to Claim 9, characterized in

5 that

a cushion sheet is placed between said top sheet and said urine
backflow prevention sheet, and

said electrodes are placed between the cushion sheet and said
urine backflow prevention sheet.

10



