- 1 AUTOVATI C URI NE DI SPCSAL 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 disposal device 10 and
a urine receptacle used for that purpose worn by the elderly with

difficulty wal king, hospitalized patientsl physically disabled people, and
ot hers 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 illness sonetines becone
unable to voluntarily control the bladder or clean up urine on their own.
In those situations generally, a catheter is directly inserted into the
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directly |nserte nto s great drsconfort
and there is a|j ? ility of injuring the urethra or bl adder or the
occurrence of an In ectlon hus, expertise as well as the use of special
sterilized utensils is required. Prolonged use of a paper diaper may cause
urine | eakage, feeling of disconfort, humdity inside the diaper, or skin

troubles such as rgp8 es&ﬁa I|€aﬂ?5rﬂclél|ﬁrh§pnc§rh?fwgépﬂte'ﬁé%pﬁr%ﬁorbe
frequently changed, Whl ch - i npose consi derabl e physical and nental
burdens os bot jP2b@E3-Bae488 fl@ﬂlcbn 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 walking, 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



the caretaker. Inposed on a daily basis, those physical and nental burdens
becone a big concern and a significant econom cal burden as well. 5 In
order to solve the problens |isted above, an autonmatic urine disposal

devi ce, which uses a urine receptacle and a vacuum punp to suction urine
and then to direct the urine into a urine tank via a urine drainage tube,
has been devel oped. A urine detection sensor for detecting urination and
activating the vacuum punp is used in s4ich an 10 automatic urine di sposal
device. As for the urine detection sensor, there are various nethods
avai l abl e for urine detection such as: detection based on electric
conduction of a pair of electrodes as a result 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
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detection sensggusing a pair of electrodes have been disclosed in Japanese
Application Patent Laid-open Publications No. Hei 07-171182 and No. Hei
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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 result 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 resuit 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



detection sensor, is |ocated between the top sheet and urine absorbing
sheet. Bel ow the urine absorbing sheet, urine absorbing space formng
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
absorbing space formng nmaterial fails to collect urine and the urine there
remai ns uncol |l ected. This may cause the uncollected urine to ooze toward
the urine detection sensor when the weatre3 €hanges his/her posture or when
hi s/ her weight is shifted. 10 The urine detection sensor with 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 the
vacuum punp becones activated in this manner when the wearer i s not
urinating, the wearer feels disconfort, thus creating a problemthat he/she
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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 0ozing 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 aiso 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 shest having no water permeability with funnel-shaped pores

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



shaped pores is fornmed 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 funnel-shaped pore has a |arge opening
area, and di scharged urine cannot backflow easily as each funnel -shaped
pore has a small opening area. This is betatse the urine 10 on the urine
absor bed sheet has surface tension. BRI EF DESCRI PTI ON OF THE SEVERAL VI EVWS
OF THE DRAWNGS Figures 1 through 6 are diagrans show ng an enbodi nent 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 expl oded
perspective view of the device with its urine tank partially renoved and
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perspective views of the urine tection sensor of another enbodi nent of
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urine receptacle for absorbing urine is attached to the urinating part of a
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directed into a sealed urine tank via a urine drainage tube. In the wurine
tank, a urine fmmel-sbaped poresc oMiscHarged0sine Sanreasilg @dwiirom ang tap
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-Ain 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



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
urine 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 sieet ;= a urine backfl ow 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
backf | ow prevention sheet a urine detection sensor with two 15 rectangul ar
el ectrodes which becone el ectrically conductive when in contact with urine.
Figures 1 through 4 are diagrans showi ng an enbodi ment of the present

i nvention. Figure lAiging recbprield for absgiohy ofinelis attdohaalttbehalurinatingli sposal
device of the present invention, Figure 2 1s an expl oded 20 perspective view

of the device wparh of asleviceneedrenk Aferbeihgabsernaddsy thedurinesreckivércase
removed, Figure 3 is an expl oded and enl arged perspective view of a urine
recept acl e, andurmayisrdirettedinkh acdaledjertne tamksvia aatrinendraindagetube. trihdaeur i ne
receptacle taken along the line AAAin Figure 3. Figures 1 through 4 show an
exanpl e i n whi ctrine tankna ysinekgwayngmaion wontrel seansa greprayitdead toerontios housed
in the urine tank. Although a urine - 6 receptacle 1 is shown as a flat
structure $n t h@waying gatiess arripping matiges of sisoherggkedringichAVBEEUMt concaves
like a funnel on the surface that is in contact with the wearer's crotch,
and its width aPUMRSURiioRS airinpide the winglankaothrt sripewill ba drawn dlpithe of the
wearer's front and re r)1js nar r ower )
urine tank. © The urine receptacle has: a support 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 sheet, 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



5 at the mddle part as shown in Figures 1 and 3. The urine receptacle 1 is
t hus shaped |i ke an hourglass so that it fits the wearer's crotch. The urine
receptacle shown in Figure 1 is a view fromthe top, |ooking down the
surface that cones in contact with the wearer's crotch. A urine absorbing
sheet 3 for absorbing discharged urine and a urine 10 detection sensor 4

(el ectrodes 4a and 4b) for detecting urination are placed inside the urine
receptacle. Below the urine absorbing sheeé 8, bead-shaped urine absorbing
space formng material 3a is placed. A set of the urine absorbing sheet 3
and the urine absorbing space formng material 3a is sonetines collectively
referred to as a urine collecting 15 nenber 3. On the urine receptacle 1,
gathers 5 are formed. The gathers 5 have a three-dinmensional structure for
preventing urine fromleaking from the sides. The urine collecting nmenber 3

and the urine deleeil 00 196888n o 2% ShIcGEURHePidieb s fAKSaE | Ong Tengt h

in the direction© e wearer 0 rear | crotch at
the mddle in o ' ' | ar ge
area. A urine driratet {EE et Aot E e A e B B M 1 i ne
col | ecting membegniict Rith e HeardrisGofor), BnaARVABKFS the ilBIcHhiAE det ecti on
sensor 4. Al'so, a urine drainage tube 9 and a signal line 10 are connected
to the portabl ejgugitdgindPditbRPS@IreBfH 6Ethe wéddraiirehPhnd tear§ iCAaRENELd O
one end of the uri'ne 7 - drainage tube 9 and one and of signal |ine 10. The
joint 11 is capabihe middle pitag shoevrini Figurdsal 86g6. t The BineaetBtack 1 Re

drai nage tube 9, and the signal line 7 to the signal line 10 through a
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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 receptacle. 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 targe 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 ajoint 11 is connected to one end of the urine



5 becones dirty due to defecation, the urine receptacle 1 can be detached
fromthe portable urine disposal 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
menber 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 |et water 7through. The gathers 5 are shaped
and arranged such that they stand along the |ongitudinal outline of the top
sheet 15, tilting toward the inside, and are glued by a processing nethod
such as the heat sealing nethod. 15 The height of the gathers 5 is
approximately 15 mm These tilting gathers 4 prevent urine from|l eaking
fromthe sides due to novenent or weight shift of the wearer. The support

sheet 12 is madgrfhage il Bha ofeidid M signiin@sice  foamed pol yet hyl ene
sheet. In the urine Ccollecting nenber 3, consisting 20 of the urine

absorbi ng sheet and Thaqoink H18s 8QSAIBIONInKiRg%ee LARETREINEGE Qibe?b tathe & 1 ow
path 3b is forned as shown in Figure 4, ang this flow gj%%th 3b serves as

smal | urine absaofihé tigainngs e, sad trecsigmal linel M thal signal liaeWo theouraa nage
pore 12a is formed on the support sheet 12, and the urine drainage tube 6

passes through simgte operatiordr aAftegasipgitiee Lelae rdteptadeuriona dhyaomiije tube 6 i s
made of soft, flexible materials such as soft resins. 8 As seen in Figure
5, a urineSbackbecompsdirgndieto défeeatidry the utioeredetacle 1 pan betdepdahes il m
with no water perneability having funnel -shaped pores 18. The el ectrodes 4a
and 4b, consti t fromie pertabie nendgispospbaedies 8drom the joint 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 [ongitudinal 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 polyethylene 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 flow
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.



5 are glued and arranged such that they are parallel to an el ectrode support
sheet 36. The el ectrode support sheet 36 with high water perneability is
formed by a thin thermally bonded nonwoven fabric, and is placed between the
uri ne backfl ow 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
thermal |y bonded nonwoven fabric. The cushion sheet 14 is nade flexible so
as to inprove confort for the wearer. The $8op sheet 15 is forned by a thin
thermal | y bonded nonwoven fabric having high water perneability. Since both
the top sheet 15 and the cushion sheet 14 have high water perneability,

di scharged urine of 15 the wearer can snoothly 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 nmto inprove confort for the wearer and to prevent

di scharged uri pg daefiTh FRIMHES, Blurire bAkitW FreRbnlidiesHESY £ is fohRed Bp asheet 15
I s designed as a nesh sheet having a thickness of 20 approximately 1 mmto

ensure hi gh wat g6l |SveEfilin WRE @olvaer pairfealiiity My unBiel Ehased pore’pi dl y
reach to the cughiyggﬂgheet 14 t hrough Emall por es rE)gfl\‘the rregﬁesﬁeet, t he

wearer will feelg| ess danpness on his/her skin. The top sheet 15 is fixed
so as to cover the cushion sheet 14, the wurine detection sensor 4, the
uri ne backfl ow prevdihei elactsduest 44 and dbd comstit@ingithengrineobiétectiomgensnider 3,
and each side of the top sheet 15 is bonded to - 9 the support sheet 12. A
processi ng5net hate gluel arxd amandechsuchetiat they aretpardllél 4o anelectrodmsieppane t op
sheet 15 to the support sheet 12. The suggort sheet has a length of
appr oxi mat el y 33beetd3§.di Theelestiode suppert Beaedt withihigh water permeabilifaisi mum
wi dt h of approximtely 130 mm . .
formed 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 also has high water permeability and is formed by a
10 thin thermally bonded nonwoven fabric. The cushion sheet 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 smali
pores of the mesh sheet, the wearer will feel less dampness on his/her
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



5 mninmumw dth of approxinmately 90 nm and thickness of approximtely 2 mm
The urine collecting nenber 3 has a |l ength of approxinmately 250 mm
(direction of the wearer's front and rear), width of approximtely 45 mm
and thickness of approximately 10 nm The urine backflow prevention sheet
13 and the cushion sheet 14 both have approximately 10 the sanme | ength and
width as that of the urine collecting nenber 3. The portable urine disposal
device 8 consists of a urine tank 35, a- 19 & case 37, and a battery box 38.
The urine tank 35 is nade of resins and has the shape of a rectangul ar
solid with an opening on the top. A spring 27 is |located at each corner of
the bottomplate of the urine tank 35 15 to provide el astic 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 a mlk carton, and two tube guide

hol es 24a and 2QR sﬁbﬁﬁﬁ%gﬁmé’.” ﬁlptrtg@ess@’{g]ﬁ%ﬂ?odzé&rpés{ &Mt %iiH@Ck 25.

Al t hough not shown, e urine pac talns particul ate superabsorbent

pol ymers such arﬁeﬁ{oe%u%glfo %Qn@%%gg%%eéﬁéti 18%4n& adgpéiahebepR™® gel atini zed

after absorbing urine. super a pol ynmers provide a urine swaying

notion control nmeanmphe Bbﬁéorﬁ’sﬁ@éﬂ’iéssa Wrighte of éﬁﬁio'ii’iﬁé(tieﬂmid iR (diRgbkiohnsi de
the urine pack 25. The urine pack 25 is nmade wth, for exanple, a sheet of

heavy paper |idfahéhalaréfs froni dkd £air), Pfaxi dieh Width RREpErdxirkately 13C R gul ar
solid. A 25 partition plate (not shown) is placed inside the pack so that

the pack cmn 10minfraumeridti ehapproxinatelynd@mes sandthidknpes of gpprioxinately2 ne pack
25 is approximately 500 m, which is sufficient for storing two instances
of urination. rAm.a Tro e eolikrtingenermbers das a leagth ofeapproxisnately 25€ adj ust ed
to 110 mm x 110 mm x 50 mm (605 m). Also, for |onger usage tines,
mm (direction of the wearer's front and rear), width of approximately 45
mm, and thickness of approximately 10 mm. The urine backflow
prevention sheet 13 and the cushion shest 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
a milk carton, and two tube guide holes 24a and 25b are formed on a top
surface 25¢ 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



5 such as clinical use or nighttime use, its capacity can be made 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 as to cover the lid plate 33. In the space 10 defined by the
lid case 37 and lid plate 33, a vacuum punp. 29 is placed. The vacuum punp 29
is driven by a notor 28. One end of a sucti®mr tube 32 and an air rel ease
tube 31 are linked to the vacuum punp 29. Just as wth the urine drai nage
tubes 6 and 9, the suction tube 32 and the air release tube 31 are forned
by soft, flexible materials. 15 The notor 28 uses the battery placed inside
the battery box 38, shown in Figure 1, as the driving power and is
controlled by the controller nounted on a control board 30. The battery box

38 is install edpertebigtantitsl vaé@sn ppdsdurée Gapasipedt thellindypadkeiewer to the
not or 28, and uses alkaline <cells or secondary batteries. The size of the

vacuum punp 29 iapprowinbtely 800 infl ewHichri® tafficieht fgnstovingrave instaiicesofor smal | er,
the length is approximately 70 nm or shorter, and the battery voltage is 5
to 9 V. On theurioptisnur f Asa mpirtabieedévide daseedr, it dimensidbnsean bé adiiisted
manual |y driving the notor 28 is provided. Wien the |lid case 37 is fitted

to the urine tamik138 mm sohtd nMuochS0 oukr (6@ mini I, fot lanigenubagatimest hem 25
together. On the Iid plate 33, a cutout section 4la for guiding the urine 11
drai nage t @be 9 supld asrmlinical uge PoOICGhYiNE LB, itsICapgaly ogiibg 'ﬁi@dﬁﬁ%oﬁuﬁkq)ron
tube 32 are fornmed. Both the urine drainage tube 9 and the suction tube 32

have a di anet er "Rreapplods thaithe shapen thedineian3h andtheyinge pack 22 cut out

sections 41 a and 41 b is approxi mately 6 nm
can be changedpiﬁ order to fit tl¥em to the shape of the wearer's body.

A lid plate 33 is [ocated 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. Justas
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 5to 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



5 On the other end of the urine drainage tube 9, a nmounting fixture 23 is
attached for fixing the urine drainage tube 9 to the urine pack 25. An
insertion hole is formed in the nmounting fixture 23 for inserting and

hol ding the urine drainage tube 9, and the nounting fixture 23 fixes the
urine drainage tube 9 to the tube guide hole 24a to connect the urine
drai nage 10 tube 9 to the urine pack 25 while nmaintaining the airtightness
of the urine pack 25. The nounting fixturld 23 has a funnel-1i ke shape and
is made of flexible materials made of soft resins, and can be detached
fromattached to the tube guide hole 24a. The funnel -shaped nounting
fixture 23 has its outer surface and 15 inner surface in the shape of a
taper. For exanple, the mounting fixture 23 has a taper angle of 30 degrees
fromits axis, the |argest dianeter of the outer surface taper is 8.0 nmm

and the snal | esigralhagE e 9 SndHMRERSY dRER v chord 4B o SuitiRi theRedtsar | i er
the wdth of the cutout section 41la on the |id plate 33 i's approximately 6

nm  Wien the ur il 39 afs firfrde Bodetfe ind dizieshd fibe 9 AAd e systicretibeon 41
a, the tube cannot be pulled upwards due to the nounting fixture 23, as

seen in Figure 32 HEve gdiametagof apdroximaldy issmim) seidttad widthoot dsc obieegui de
hole 24a fornmed on the top surface 25c of the urine pack 25 fromthe side

with the snall estoullisectidrer4{®add ditp,is apploxirhatelli Bgihhe i nserted urine
drai nage 25 tube 9. The dianeter of the tube guide hole 24a is approximtely
6.5 12 nmm5 whi ch i Ostheesther entef theeurind drdiragetitbedhd moahtieg fixidrag8t er s of
the taper provided on the outer surface of the mounting fixture 23. Wen
t he nounting fi i8 attachesl fos fixingdhe uonesainage tighg 840 M vrinepack BRe. uAnne pack
25 becones seal ed while naintainin% its airtightness. The nounting
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
flexible 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 9. The diameter of the tube quide hole 24a is approximately 6.5



5 fixture 23 is fitted to the tube guide hole 24a by insertion, and is
configured to be detachable fronfattachable to the tube guide hole 24a. The
uri ne drai nage tube 9 beconmes connected to the urine pack 25 by the
nmounting fixture 23 beconming fitted to the tube guide hole 24a. The suction
tube 32 has one end linked to the vacuum punp 29, 10 and a filter 34 is
attached on the other end. The filter 34 SF%VGS to renove the odor, but it
al so prevents fluid that nmay spread in the*tirtne pack 25 at the tine of
urine suction from being vacuuned into the vacuum punp 29. A nounting
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 nounting fixture 32a is the
sanme one as the nounting fixture 23 attached to the wurine drainage tube 9.
The nounting fixture 32a is fitted to the tube guide hole 24b by insertion,

and i s confi gur edmt evhicsh idedonadvetidre between ad Regadtland smallest didmetgts die hol e
24b. The nmounting fixture 24a 20 becones fitted to the tube guide hole 24b
whi | e nai nt ai ni rige taper provided lohrthe ubdr surtacerdfriee paonintig fixtirg @3e Wisdrows t he
urine drainage tube 9 with the nounting fixture 23 attached and the suction
tube 32 with théhenmouniting fixture@3eis3ized tgtheltibe guide hiole 24k,ithe airineeackt out
sections 4la and 41b respectively. Wile 25 maintaining the tubes and the
mounti ng fixtur &5 becames sealed whileteaintainippaiseirtighgresss e mawntinge |id
case 37 are placed on the top opening of the urine_ tank 35 as shown in
Figure 1. The erflé@Jféf%t'ﬁélttﬁﬂltﬁéh%iﬂ&?%@géetf@lL%ZQaQMd”S%'h@Fﬂsl%ﬂﬂ Bube 32 are

i nserted into the tT,ub ui de hol es 2 and 24b  provid d on tp] uilne pack
25. The nount i ngOmNfigy bedelggh g@lg attachable tothet egu;de ole

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 fluid 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 8. The mounting fixture 32a is fitted to the tube
guide hole 24b by insertion, and is configured to be detachable
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



5 pressed down bel ow the cutout sections 41 a and 41 b provided on the |id
plate 33, and the taper parts of the fixtures are inserted and glued to the
t ube gui de hol es 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 nechanismallows 10 an increase in degree
of adhesi on between the nounting fixtures 23 and 32a, and the tube guide

hol es 24a and 24b provided on the urine—pdék=25. Note that, application of
a soft material on the surface 25c of the urine pack 25 having the tube

gui de hol es 24a and 24b can al so i nprove the degree of adhesi on 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 (electrodes) has a conducting
surface 16 and an insulating surface 17, and the signal line 7 1is connected

to this sensor. 33h@d tRgH R lid@assBYare placed sletHRf toblipentifst thadpmeta and 4b
(the urine detection sensor 4) is glued to the 20 el ectrode support sheet

36. \Wen urine tghkiDascehbahugdigurbe. dirrcérdidsthdarinacirdinagehabs orghect i ng
surface 16 becones electrically conductive, and the sensor detects

urination. Sinceuttioh tuber3nare insoeding tietubeaguitd follsea aga4da and 4b is
approximately 0.1 mA and is thus extrenely low, the electric current wll
have no inpact provideed od3e udne pack 28. Ahemnaentiohet fediines23samgmhad2a arem t he
urine detection sensor 4 is sent to a controller nmounted on the control
board 30 vba t hprassgdalowr helowrtheralitdut.sectitres #ha andt4 ingprovidedam the lisk t he
electrode 4 is nmade of an insulating material such as paper or vinyl. The
conduct i ng surf gtate 88, ard dre:tapst pats of the fixtures are inserted and glued to the

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 aliows
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 aiso 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 (electrodes) 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.



5 applying the al um num evaporation nethod to the backsi de of the

I nsul ating surface 17. The urine detection sensor (electrodes) 4 has a

| engt h of approximately 200 mm w dth of approximately 5 mm and thickness
of approximately 0.2 mm The distance between the electrodes 4a and 4b,
arranged in parallel with each other, is 10 approximately 30 mm As the
urine backfl ow prevention sheet 13, a plurality of mnute funnel-shaped
pores 18 are forned on a pol yethyl ene fid1h%s seen in Figure 5, and each
pore has a large top area and a snmall bottomarea. Urine discharged onto
the top sheet 15 enters a top opening 18a of the 15 funnel -shaped pore 18
formed on the urine backfl ow prevention sheet 13, and gets absorbed by the
urine collecting nmenber 3. Sone urine renains uncollected in the flow path
3b or other space inside the urine collecting nenber 3 due to surface

tension of the urine yrihd datesBol @Lgr@mfrbkn PRUFRE ditetiith Y6 R14 BRRAGINY
hi s/ her posture gives 20 sone kind of physical inpact on the urine

col l ecti ng menbercohtralleemouaiEdivithelcdnie @oard Bavia the sigeallinesd &l €0t i on
sensor 4. Making the area of a bottom opening 18b of the funnel -shaped pore

18 smal | makes iThe idsdlatiny btirfAce 1DOf the élecirbdevdliscladerafrareinaatatiag t he

di aneter of the top opening 18a of each funnel -shaped pore 18 is 1 to 2 mm
t he di amet er of nZetidiesurbtasopapsyenivinyl.18bhe tordudtingsuniaicesttigsenieateddyl8 i s
0.5to 1 m - 15 and the funnel -shaped pores 18 are arranged with a 3 to 5
mm i ntervals. Napglingthe aluminund eyapaidtiontnnethod te the haekside phipeagent be
applied to or woven into the urine backfl ow prevention sheet 13 such that
surface tensi oinsdaiingsurfacguted HRIUINS dptactern sensere(elgatiodespdthasya f | ow

from
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 parallel 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 his/her 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 18is 0.5 to 1 mm, -



5 the top surface to the bottom surface. Al so, pores on the urine backfl ow
prevention sheet 13 can be formed by a nethod such as the perforation

met hod. In the perforation nethod, the sheet 13 is placed between jigs of a
pore formng plate and a nesh plate, and hot air is blown at the pore
formng plate and is suctioned fromthe nesh 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 A mating part inside the
underwear. The portable urine disposal device 8 including the |id case 37
containing the urine tank 35, vacuum punp 29, and notor 28 wll be <carried
around by the wearer, or is placed on or under the bed when the 15 wearer
is lying on a bed. Wien the wearer urinates with the device placed in the
manner descri bed above, discharged urine flows into the urine detection

sensor 4 after gpasne AehridMspEesd pbres TParhartindéd witd £ Beo Ui inferealeet  14.
Urine then passes through the urine backfl ow prevention sheet 13 and

becomes 20 absor bed Nutettivat, iis desicablié et iangurfemsbaating. agéne betdppliegas er bet ween
the el ectrodes 4a and 4b of the urine detection sensor 4 is filled with
urine, the conewovenngtoshefwioe Heekbewpregerdioncsheat ABIsucbhdhausirface. The uri ne
detection signal fromthe urine detection sensor 4 is then sent to the
control | er nountgnsiembedtemes redusiedarud discitarged urine will gnedotinly fiew fromnd 10. 25
The controller mounted on the control board 30 activates the notor 16 28
and then dbi ves thetopsirtace todhe bedomaurtacene Alse iraiep anihe aring bagkiewat ed,
air pressure inside the urine pack 25 becones |ower due to air release,

creating negat i PESYRTE®BEheet 43 cAB b foraed Ly Egngsbruch anthes perfration i ne

receptacle 1. VWhen, n a e pressure i ated in the ur
P methog g ﬂtY'I ;ﬂe rat?on met oJ ?he sheetTS:%placecP 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 portabie 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



s drainage port 12a, urine absorbed by the urine collecting nenber 3 of the
urine receptacle 1 is efficiently vacuuned by the urine drainage tube 6 due
to suction power generated by negative pressure. Uine, vacuuned by the

uri ne 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
uri ne pack 25, then has chemical reactions wth particul ate superabsorbent
pol ymers (not shown) and becones gelatinized. Gelatinization of the urine
can prevent the swaying (rippling) 15 notion of the urine inside the urine
pack 25. Therefore, it is possible to configure a portable automatic urine
di sposal device in a preferred form in which urine will not |eak even if

it is carried aQB%ﬂ@wh@ﬁ%ﬂvéékW@%éQﬂuﬁbuhﬁf2mBaNﬁénﬁh@Mé&ﬁﬁn%ﬂﬁhﬁQQEPV'ne
detection signal fromthe urine sensor 4 is no |onger sent out, the

control | er mounkegha18d, APptdieufdinidel theQring pHtkEPPscimes INerduddoand t hen
stops the vacuum punp 29. It is also possible to stop the notor 28 and

vacuum punp 29 mleasksiongatiritenegativel pregéurelin 43 utife drainage pertpi@akofahe has
sufficient capacity for holding two-tinmes-worth of urine, the next
urination processne secepiaclact. e dWhen negatepressareis. créatedfih éhe urinee i s stored
in the urine pack 25, the urine pack 25 nust be 17 discarded by first
unl ocki ng 6he | dudinage partilda, (rine abhorhed hytheapineacallecting memiver 3 ahtke35 and
the lid case 37, and then by renoving the nounting fixtures 23 and 32a from
the urine pack 2BneTeeeplaclad isafficiently waguumeed by theawdne drainagritibesh be
di sposed of as burnabl e waste. , )
due to suction power generated by negative pressure. Urine, vacuumed
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 manuat 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



5 After using the urine receptacle 1 for a day or if it beconmes dirty due

to defecation, the urine receptacle 1 nust be discarded and replaced with a
new urine receptacle 1 by disconnecting the urine drainage tubes 6 and 9 as
well as the signal lines 7 and 10 fromthe one-touch joint 11. The urine
receptacle 1 can be di sposed of as burnable waste. 10 From a hygi ene

st andpoi nt, the urine drainage tube 9 nust be replaced after one or two
days of use. Replacenent of the urine drdilnage tube 9 can be done by

di sconnecting the urine drainage tubes 6 and 9 as well as the signal lines 7
and 10 fromthe one-touch joint 11. Then, after separating the urine tank
35 and the lid case 37, the nounting 15 fixture 23 nust be renoved fromthe
t ube gui de hole 24a on the urine pack 25 as shown in Figure 2. The nounting
fixture 23 can be easily renoved by grabbing the nounting fixture 23 and

pulling it out Hfs%ﬁ?ctégeoy fir‘é?ﬁn%kif@ thehée échﬁﬁ@h{i@%ﬁ%wﬂ‘}ﬁ?bﬁ:a‘r‘éﬂe“e

drai nage tube 9 can done easl as well as cleanly. 20 rai nage tube

9 nust then be gRMNeSldnkeB ARG R hPEAsS 87! A thehlbyRretislifty BROFRUNARg W t h
the mounting fixture 23, followed by installation 'of a new urine drainage

tube 9 into thefikiupss 99iafg 322l fforAdie RFiAYipder 28N Theurind PHCkEZB Is Made Not e
that air | eakage of the suction tube 32 can be examned in the 25 sane

manner as repl aokpapér arid thue dani edidposedigbas bumable wagte. Uri ne di scharged
by the wearer can be thus di sposed of, and backflow of urine to the urine

detecti on Sensor 4 ddiersingrtaeaninedecsptacle 1 far anday bt if ditbdcommes ditte deear er
causes physical inpact on the urine collecting nenber 3 since the present
i nvention uses thdetacatien dhekirinewepeprtachet1 owst be discarded and replaced with
a new urine receptacle 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 pulling 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.



5 sheet 13 with no water perneability. Although there is the possibility
that urine cones in contact with the urine detection sensor 4 through the
funnel - shaped pore 18 on the urine backflow prevention sheet 13 provided

i medi ately bel ow the urine detection sensor 4, the sensor will not operate
| mproperly since the bottom surface of the urine detection 10 sensor 4 (the
el ectrodes 4a and 4b) is designed as the hgsglating surface 17. For such
uri ne 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 fromthe
top sheet to the urine absorbing sheet since each funnel -shaped pore has a
| arge opening area at the top, and discharged urine cannot backflow easily
as each funnel -shaped pore has a snall opening area at the bottom This is
because the urine oklrinealisghangediby thdweamraan bmthusstispesss ofeasdon.
Therefore, even though a urine detection sensor with a 20 pair of el ectrodes
is used, it is pacidiow ef uringpiodhentrinerraiectiar saiser 4tGammbe previeeed avenith punp
caused by residual .urine and al so the wearer can use the device .
confortably. NoBavaighiishifhhy the wearrs Gaysas paysisal imnast eAdhe urine colieiting
contained inside the urine tank in the enbodi nent descr&ged above

clear that it i GeEIaes 3 SECH I PISENt GVRNI UReS Te WEe HARIAM AEVRBE9R d, for m
3,L00e, 94185 0L SR o ek bSraBlg | ABRalF ke e BB M
|inked to the upjne Lk, ELHEPRR thELANG HetatBRLNSBRE uRBRIRS ©f 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 funnei-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 aiso the wearer can use
the device comfortably.
Note that, while urine is directed into the urine pack contained inside

the urine tank in the embodirment 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



5 Figure 7 shows the rectangul ar el ectrode 4a gl ued on one side of the

el ectrode support sheet 36 and the rectangul ar el ectrode 4b glued on the
ot her side of the electrode support sheet 36. The insulating surface 17 of
the el ectrodes 4a and 4b is glued onto the el ectrode support sheet 36. The
urine detection sensor 4 showm in Figure 7 is also capable of 10 correct
urine detection. Figure 8 shows the rectag ular el ectrode 4a gl ued on one
side of the electrode support sheet 36 and the rectangul ar el ectrode 4b
glued on the other side of the el ectrode support sheet 36, but in this
exanple, the electrodes are glued at the sane |ocations with the sheet in
between. 15 The insulating surface 17 of the el ectrodes 4a and 4b is gl ued
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

el ectrode suppdid asdedtacBahe wring draisage duketpuihgrholel elet thisseases thenalthenb gl ued
on, divided into el ectrode support sheets 36a 20 and 36b. The insul ating
surface 17 of t¢nd ef thetsustier tuke e badixed agdlwkedie the HENR fak r ode support

sheets 36a and 36b. _The urine detection sensor 4 shown jn Figure 9 is also
capabl e of correct CiGHIRS G&Rraegh Sshowplier ﬁ&?@m%?ﬂﬁﬁdﬁmﬁégtgqﬁ@r ation of

the urine detection sensor 4 can be prevented even if the el ectrode support
sheets 36a and 35%8ntain 25.. nmoisture. 20 As described above, in the
present invention, uri9e detegtio

si de of) urine ba @PFBWSBP$§§ﬁ?fﬁﬂ?néﬁgggkﬁﬁifﬁg ﬁﬁg?ﬁ%@ﬁ$§§ﬁ§§%ﬁsheet
el haned. AP Sac el g SR FAIBL o Bt "

the other side of the electrode support sheet 36. The insulating surface
17 of the slectrodes 4a and 4b is glued onto the electrode support sheet
36. The urine detection sensor 4 shown in Figure 7 is also capable 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 giued 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.



5 incorrect operation of a vacuum punp caused by residual urine even though
a urine detection sensor having a pair of electrodes is used. Such
configuration will allow the wearer to use the device confortably.

Therefore, the device of the present invention is capable of preventing

i ncorrect operation of a vacuum punp caused by residual 10 urine even though
a urine detection sensor having a pair of electrodes is wused and can be
confortably used by its wearer. The preferd®d enbodi nent described herein
are therefore illustrative and not restrictive, the scope of the invention
bei ng indicated by the appended clains and all variations which come within
the nmeaning of the 15 clains are intended to be enbraced therein. 21 dains
1 An autonmatic urine disposal device, conprising - a urine receptacle (1)
for absorbing urine discharged by a wearer, having a top sheet (15) to be
in contact wth the Ardésiribed dboveeinahblesemanvantien! afpineahaectirng urine
passed through the top sheet (15), the urine collecting nenber conprising a
urine absor bi ng seheetis(phcetnoh &heuop BRedtasids binyusina@backRowrprayentiber i al

(3a), and a urine detection sensor (4) wth a pair of electrodes (4a, 4b),

- a urine tank fsbhee(B&jingtaglurajtyof fornelediapeidaubrby. t Bmcerthiscandigatianl e, - a
urine drainage tube (6, 9) for directing urine fromthe urine receptacle
into the urine tisoipablawdinhikitingarinefrommflowidg)bdak itivpessible torpreeenti ng
inside said urine tank, characterized in that, - said urine receptacle (1)
further coipri sdrcairant pperaligaiaf|covagsusy pumpaausaddly resigiuahuinre evern  wat er

i nperneabl e material, being placed between the top sheet (15) and the urine

col | ecting though a urine detection sensar 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.



menber, and having a plurality of funnel-shaped pores (18), said pores being
formed such that urine backflow fromthe urine collecting nenber to the top
sheet (15) is prevented, whereas uring;flow fromthe top sheet (15) to the
urine collecting menber is allowed, - said urine detection sensor (4) is
pl aced between said top sheet (15) and said urine backflow prevention sheet
(13), andaimssaid urine tank is sealed. 2. The automatic urine disposal
device according to Claim1, characterized in that the urine backfl ow
preventilon sheetfitofrb8y wiire dipacedeviie; sweerisinhe t op sheet (15) with water
perneability and the urine collecting nenber for absorbing urine, said
el ectrodes (4ayuridbjecgtele (1 et asgibirgrwiabdpadrandy beeawe heviegd ropchdet §15) to
conducti ve wheln tantaconttiadie wdatel, anrinnepllatink sanbkr foradbsarhinguripe fR&) tirecghmes
activat ed whele sgkldeii b nehedeine codlicotngsiensiar cémpristptantng atisorlieg sret (3] oMer s
pressure i nsivee: sabdingrspme foarikg materidin@a)astdomairnealeteciionesedsos PO Sath dgaii cfe
accordi ng t o efek@ddes {4a01h),2, characterized in that said top sheet (15) has
wat er perneability, said urine tank (35) houses a seal ed urine pack (25),
and a urine swayhagnkmidt (IBNste@i Urdk colkals by Sic oid @tapadiej n t he urine pack for
controlling swaying notions of urine that flows into the urine pack. 22 4.
The aut onati ¢ aUkihd@rathagP@BA6, defst ieecBBCRidifivgh the uAmyrecdptaCleantoBhelurin® tadk,
characterizedndn that said urine receptacle (1) has a support sheet (12)
with a urine drainage port (12a) fornmed thereon, the support sheet having
no water permaagivuintpimpand fedbWertiigippgsieial it khguiimher is held by this
support sheet.

characterized in that,

- said urine receptacle (1) further comprises a urine backflow prevention sheet (13) made of a

water impermeable material, being placed between the top sheet (15) and the urine collecting

member, and having a plurality of funnel-shaped pores (18), said pores being formed such

that urine backflow from the urine collecting member to the top sheet (15) is prevented,

whereas urine flow from the top sheet (15) to the urine collecting member is allowed,

- said urine detection sensor (4) is placed between said top sheet (15) and said urine backflow
prevention sheet (13), and

- said urine tank is sealed.

2. The automatic urine disposal device according to Claim 1,
characterized in that
the urine backflow prevention sheet (13) is placed between the top sheet (15) with water
permeability and the urine collecting member for absorbing urine, said electrodes (4a, 4b) are
rectangular-shaped and become electrically conductive when in contact with urine, and said
vacuum pump (29) becomes activated when said urine detection sensor {4) detects urine and
lowers pressure inside said urine tank.

3. The automatic urine disposal device according to Claim | or 2,
characterized in that
said top sheet (15) has water permeability,
said urine tank (35) houses a sealed urine pack (25),

and

a urine swaying motion conirol means is contained in the urine pack for controlling swaying
motions of urine that flows into the urine pack.



5. The automatic urine disposal device according to Caim4, characterized
in that the urine collecting nmenber conprises a urine absorbing space
formng material (3a) being placed beiween said support sheet (12) and a
uri ne absorbing sheet (3). 6. The automatic urine disposal device according
to any of the preceding Cains, characterized in that said urine drainage
tube (6, 9) consists of a first urine drainage tube (6) on the urine pack
side ardd a Jbcandnalciuiee dispistlalgect asberdp@)o o of iy | teed. r ecept acl e si de, and
a joint (11) for connecting the first and second urine drai nage tubes (6, 9)
is provided sba#eterizbxhin thdhe first and second urine drai nage tubes can be
freely detached from attached to each other. 7. The automatic urine
di sposal deviszé usioe caceptange (10 hany sofpotthsbegd i BY ediing udhaimmage pdratldet fermeded i n
t hat the el ecltercodete fuppprt 4ippet lofvingaiodvater iprrenedstiwcandonidsems orlleating péraee o
bet ween a cudhbidop tieheppor{ dddt. and said urine backfl ow prevention sheet (13).
8. Aurine receptacle (1) for absorbing urine discharged fromthe urinating
part of a wearer, conprising - a support sheet (12) having no water
per meabisl i t y,The agiomaticneine dispmalidenige aeordmg td Okinathsor bi ng urine held by said
support sheet, the urine collecting nenber conprising a urine absorbing
sheet (3) andhaawwrizekinatesor bi ng space formng material (3 a), - a top sheet
(15), and - a urine detection sensor (4) having two el ectrodes (4a, 4b),
char act er i zedhe urink Rallgctid@ member comprises a urine absorbing space forming material (3a) being

placed between said support sheet (12) and a urine absorbing sheet (3).

6. The automatic urine disposal device according to any of the preceding Claims,

characterized in that

said urine drainage tube (6, 9) consists of a first urine drainage tube (6) on the urine pack side
and a second wrine drainage tube (9) on the urine receptacie side, and

a joint (11) for connecting the first and second urine drainage tubes (6, 9) is provided such
that the first and second urine drainage tubes can be freely detached from/attached to each
other,

7. The automatic urine disposal device according to any of the preceding Claims,
characterized in that
the electrodes (4a, 4b) of said urine detection sensor are placed between a cushion sheet (14)
and said urine backflow prevention sheet (13).

8. A urine receptacle (1) for absorbing urine discharged from the urinating part of a wearer,
comprising
- a support sheet (12) having no water permeability,
- a urine collecting member for absorbing urine held by said support sheet, the urine
coliecting member comprising a urine absorbing sheet (3) and a urine absorbing space
forming material
(3a),
- a top sheet {15), and

- a urine detection sensor (4) having two electrodes (4a, 4b),

characterized in that,



- the urine receptacle (1) further conprises a urine backflow prevention
sheet (13) nade of a water inperneable nmaterial, being placed between the
top sheet (15) and the urine collecting3 nenber and having a plurality of
funnel - shaped pores (18), said pores being formed such that urine backflow
fromthe urine collecting nenber to the top sheet (15) is prevented, whereas
uri ne flow frohe it koptashd et fuftids comprisehe utine baekfoo! prechiingsheartbBrmadds of a

al | owed, - t heatarimperndeltlectaicdnl, bemspacel betngerpthacedhidzef Vi@ eml baidnd @pecinget
(15) and sai dmembenendizsiiglagiuralpy evfansdl-simpshpets (( 3)3jaid gmes beingdorthes sypb Ot
sheet (12) cowpeibackiigwafran ihreride adilkaiye ponter (dl@ajopfsbeared) ihpre eord, wigrealhe

uri ne recept acke flaedamndihagptsbedt] &) 10 tBe uvrokabibketiey masickr ismeliblvad, t he uri ne

col | ecti ng menber conprises a urine absorbing space formng nmaterial (3a)

bei ng pl aced- thetinealrtestdrtsesinp paing plated dbtwed2aidtod skeeufl s hardabisaribt bgkBheet
(3). 10. The mevensor she@ptcdné according to Caim8 or 9, characterized in
that a plurality of funnel-shaped pores (18) are fornmed on said urine

backf | ow pr evesatdisappostiaet (12¢ d@)prisand usiad drah@qiorQURS fdrdad thddedn.ar e

rect angul ar-shaped. 11. The urine receptacle according to any of Clains 8 to
10, characterized in that a cushion sheet (14) is placed between said top
sheet (1&) anthesaind rddgptitge Raskink @ Claiheyenti on sheet (13), and said

el ectrodes (4a, 4b) are placed between the cushion sheet (14) and said urine
backfl ow presapticondshget (13).

the urine collecting member comprises a urine absorbing space forming material (3a) being
placed between said support sheet (12) and a urine absorbing sheet (3).
10. The urine receptacle according to Claim 8 or 9,
characterized in that
a plurality of funnel-shaped pores (18) are formed on said urine backflow prevention sheet
(13), and said electrodes (4a, 4b) are rectangular-shaped. ’
11. The urine receptacle according to any of Claims 8 to 10,
characterized in that

a cushion sheet (14) is placed between said top sheet (15) and said urine backflow prevention
sheet (13), and

said electrodes (4a, 4b) are placed between the cushion sheet (14) and said urine backflow
prevention sheet (13).



