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THEREFOR The present application clains priority from Japanese application

5 JP2003- 206340 filed on August 6, 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 worn 10
by the bedridden elderly, hospitalized patients, physically disabled people,
and others who are unable to voluntarily control the bladder or to clean up
urine on_their owm _and also relates to a urine receftacle or a collecting

pad usedAUTOMATH . URBNEsPISPOSAL HINICE ANBadiRINE BBEERTACEE: i on due

to injury or illness 15 or other physical conditions, people sonetines
becone IHEREFQR: ar i | y control the bladder or clean up urine on their
own. In those situations, generally, a catheter is directly inserted into
the bl adder to discharge urine or paper diaper is used. Wen a catheter is
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skin tr S such™a occur. To avoid this, the paper diaper
nmust be frequently changed, which will inpose considerable physical and
mental burdens on both the wearer and the caretaker. Inposed on a daily

basi s, HOSEGHYINBIORTHE INEERAGON
¢ The present invention relates to an automatic urine disposal device worn
10 by the bedridden elderly, hospitalized patients, physically disabled people, and
others who are unable to voluntarily control the bladder or to clean up urine
on their own and also relates to a urine receptacle or a collecting pad used
therefor.
Because of age, physical disability, hospitalization due to injury or illness,
15 or other physical conditions, people 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
paper diaper is used.
When a catheter is directly inserted into the bladder, the wearer feels
20 great discomfort and there is also the probability of injuring the urethra or
bladder or the occurrence of an infection. Thus, expertise as well as special
sterilized utensils is required.
When a paper diaper is worn for a prolonged period of time, urine may
leak, the wearer can become uncomfortable, get stuffy, or skin troubles such as
25 rashes may occur. To avoid this, the paper diaper must be frequently
changed, which will impose considerable physical and mental burdens on both

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



2 mental burdens beconme a big concern and a significant econom cal slrusdesr
as well. To avoid those problens, a nethod has been presented in which
urine that has been absorbed by a urine absorbent nmaterial of a urine
collecting pad 5 is discharged by neans of a vacuum punp and drawn into a
urine tank. The vacuum punp suctions air froma sealed urine tank and due to
the difference between the tank's pressure and the atnospheric pressure,
urine absorbed in the urine collecting pad is drained into the urine tank.
Automatic urine disposal devices of such configuration have been discl osed
i n Japanasatdltbuyslenisdedcome Pbiz condeandah ansiPnifidadt éconohidcalHeirdeh- 491182
and No. Hei 08- 191852. In the conventional urine disposal devices, urine is
drai ned whlll e the wurine col l ecting pad abuts up against the wearer's
urinating part, that is, the urine collectlng pad's urine absaorbent
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and heavy. BRI EF SUVMARY OF THE IRVENTI ON 6 FEB 2007

10  Application Patent Laid-Open Publication No. Hei 07-171182 and No. Hei 08-
191852.

In the conventional urine disposal devices, urine is drained while the
urine collecting pad abuts up against the wearer’s urinating part, that is, the
urine collecting pad’s urine absorbent material is being exposed to atmospheric

15 air, and therefore, the percentage of urine collection from the urine collecting
pad (urine absorbent material) is low. For this reason, the amount of urine
which remains in the urine collecting pad (urine absorbent material) is large,
which makes the wearer feel uncomfortable. To reduce the amount of urine
which remains in the urine collecting pad, the capacity of the vacuum pump

20 must be increased. Accordingly, it becomes necessary to increase the size and
volume of the urine disposal device. Thus, in fact, the conventional urine
disposal device has no practical use as a portable urine disposal device. As
stated above, in the conventional techniques, there are problems in that the
amount of urine which remains in the urine collecting pad is large and to

25 reduce the amount, the urine disposal device must be large and heavy.

BRIEF SUMMARY OF THE INVENTION



3 The objective of the present invention is to provide a conpact aRGgg2007

| i ght wei ght automatic urine disposal device which increases the percentage
of urine collection by the urine collecting pad and al so to provide a urine
collecting pad used therefor. 5 To achieve the aforenenti oned objective, the
present invention is designed such that it uses a urine collecting pad in
which a hydrophilic sheet is disposed,on the surface of the urine absorbent
sheet, and when discharged wurine flows into the hydrophilic sheet fromthe
top sheet, the hydrophilic sheet wdely diffuses urine to saturate its
entire surf dEke tdbjective ofethid pyesentomnviéntinme ashtdiproemiediat compaetnicind i ne is
then directed through the urine drainage port of the urine collecting pad
via a ulightwnghhagtomatie urneadispasademtanwhickhmiciepsehthoperantage of a
vacuum punp. In other_ words, in the present inventjion, a hydrophilic sheet
whi ch baa@mﬂ%ﬁcbrbﬁtﬂublwg cobleotipenpadr and alsodie myesleom MAmesUr f ace
of the 15 urine gbsorbent Eheet contained in the |iquid-inperneable,

non- breé@H&ﬁN@g@@ e@ﬁ%@reoand t he urine absorbent sheet is kept air-tight

(seal_ed) by out er sheef and the pphi lic,sheet when urine is
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port of the urine collecting pad via a urine drainage tube to a sealed urine

tank by the operation of a vacuum pump.

In other words, in the present invention, a hydrophilic sheet which

becomes non-breathable by absorbing urine is disposed on the surface of the
15 urine absorbent sheet contained in the liquid-impermeable, non-breathable

outer sheet, and the urine absorbent sheet is kept air-tight (sealed) by the

outer sheet and the hydrophilic sheet when urine is discharged, and a vacuum

pump creates negative pressure in the urine drainage port created on the

outer sheet, thereby draining urine and directing it to the urine tank via a
20 urine drainage tube.

Herein, a hydrophilic sheet in this specification means a sheet which is
breathable, liguid-permeable, has saturation property, and widely diffuses
urine fo saturate the entire surface by surface tension. In the urine collecting
pad used for the present invention, the urine absorbent sheet is kept air-tight

25 by the outer sheet and the hydrophilic sheet when urine is discharged.

Therefore, the percentage of urine collection from the urine collecting pad by

the operation of the vacuum pump increases and the amount of urine which



6 FEB 2007 - 4 remains in the urine collecting pad is reduced. W &irEBhan7

I ncrease in the percentage of urine collection, a snmall-capacity vacuum
punmp with a low suction force can drain urine. Therefore, it is possible to
drain urine fromthe wurine collecting pad wi thout disconfort to the wearer,
and the device can be 5 conpact and |ightweight. BRI EF DESCRI PTI ON OF THE
SEVERAL VI EW5 OF THE DRAWNG FIG 1 is jan elevation partly in section of an
enbodi ment of an automatic urine disposal device according to the present
invention. Figures 2 through 5 10 are a top view, bottom view, exploded

per spectremmins dw, tlendivine rcoBeeting tpahdsé redaved.akW@htlal theginkrdasd me fhe FI G 2,
respectively, of the urine collecting pad installed in the automatic urine
di sposalpedenritage s¢fowmitien cell@tion, Fa Gigallsapacity osacwsent pomy witlkeva low
corresponding to FIG 5, of another enbodi ment of the wurine collecting pad.
FI G 7 i sugtion|fexcetdamndraintuyne.n Thexefere, dff ispagsible te swrin usiniefzeom thed in the
automatic urine disposal device shown in FIG 1. DETAI LED DESCRI PTI ON OF THE
| NVENTI @Ning celessingrad withone discozadert o Ve cvesrer.sanddhn devies gamde 1
through 5. FIG 31 s a schematic diagram of an automatic urine disposal

devi ee SOEHASE 39 @ng le present invention. FIG2 is a top view of the
urine collecting pad, FIG 3 is a bottomview of the urine collecting pad,
FIG 4 is an expl oded perspective view of the urine collecting pad, and FIG
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10 are a top view, bottom view, exploded perspective view, and a cross-sectional

view taken along A-A line in FIG 2, respectively, of the urine collecting pad
installed in the automatic urine disposal device shown in FIG 1. FIG 6 is a
cross-sectional view, corresponding to FIG 5, of another embodiment of the
urine collecting pad. FIG 7 is an elevation partly in section of a urine tank

15 installed in the automatic urine disposal device shown in FIG 1.

DETAILED DESCRIPTION OF THE INVENTION
An embodiment of the present invention is shown in Figures 1 through 5.
FIG 1 is a schematic diagram of an automatic urine disposal device according
20 to the present invention. FIG 2 is a top view of the urine collecting pad, FIG
3 is a bottom view of the urine collecting pad, FIG 4 is an exploded perspective
view of the urine collecting pad, and FIG 5 is an enlarged cross-sectional view
taken along A-A hine in FIG 2.
In Figures 1 through 5, a urine collecting pad 1 which absorbs urine
25 discharged from a wearer's urinating part, not shown, is substantially
rectangular, as shown in Figures 2 and 3, and its width at the middle portion

in the longitudinal direction (direction of the wearer’s front and rear) 2 is



- 5 narrowso that it is shaped |ike an hourglass. The reason for §l#Hgg 2007
shape is to fit the wearer's crotch. As shown in FIG 4, the urine
collecting pad 1 consists of a top sheet 2, hydrophilic sheet 3, urine
absorbent sheet 4, outer sheet 5 and gathers 6. 5 The top sheet 2 is

| i qui d- per mreabl e, breat habl e non-woven cloth. The hydrophilic sheet 3 is
non-woven cloth made of pol ypropyl eneg pol yethylene or rayon fibers, or
made of composite fibers which conpounds two or nore fibers selected from
t he above nentioned fibers. The urine absorbent sheet 4 is nade of nol ded
mat er i alnavndwlsoi thad it tsrplvapwl ke langhoukglassre S e ressonvior ¢hisl shapeisto

fl occul ent pulp, and a | ymer absorbent. The outer sheet 5 and gathers 6
are nadéitdﬂlelwwemslqu@%neabl e non-woven cloth or film The outer sheet 5 is
a thin, liquijd- |nperneable sheet and is nade of a polyethylene film for
exarrpl e- TheA%ﬁhewnsWeEI 54nt&5e wnguwyleytmﬁdeatbfl epns)sty el twpé heelaBi e
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gathers 6 are made of liquid-impermeable non-woven cloth or film.

The outer sheet 5 is a thin, liquid-impermeable sheet and is made of a
polyethylene film, for example. The outer sheet 5 may be simply made of a
Liquid-impermeable member; however, desirably, an optimal member can be

15 chosen by taking into account stuffiness which may result from the prolonged
use. The outer surface of the outer sheet 5 is laminated with a soft and
smooth surface material (not shown), such as a polypropylene non-woven cloth,
to prevent the wearer from becoming uncomfortable. The inner surface of the
outer sheet 5 has been treated with a water-repellent material.

20 Along the periphery of the outer sheet 5 in the longitudinal direction
(direction of the wearer’s front and rear) and the width direction, three-
dimensional gathers 6 are created such that they are slanted inwardly along
the periphery of the outer sheet 5 as shown in FIG 5. These slantingly
provided three-dimensional gathers 6 prevent leaks from the sides caused by

25 the wearer’s physical activity or change of posture. In addition, a through
hole 7 through which a urine drainage tube 8 passes is created on the outer

sheet 5.



6 FEB 2007 - 6 A urine absorbent sheet 4 adheres to the top surfageeghodhe
outer sheet 5 as shown in FIG5. Two urine sensors 9 are |ocated on the

uri ne absorbent sheet 4. The hydrophilic sheet 3 adheres to the surface of
the urine absorbent sheet 4 so as to cover the entire surface of the urine
absorbent sheet 4. The 5 hydrophilic sheet 3 is alnbst the sane shape as the
urine absorbent sheet 4 as shown in Bl G 4. The breathable, |iquid-perneable
top sheet 2 is disposed on the surface of the hydrophilic sheet 3. The top
sheet 2 is made of a non-woven cloth so that rubbing between the wearer's
skin and t heAfuriné absarbent sheaied adherexdth theotnp suifaceref ths batdr shdetd up a
part of the surface of the non-woven cloth used as the top sheet 2 where it
cones i rascgtmvae tinvirkth 5t h&'wearsre sensors & arglqrated andtheherineuabsorheintng ski n.
This is to increase the |iquid-absorbent and sweat- absorbent capabilities
so that sheehd. cThethydyopbilioshees 3ratherey to bhe mytfaoe of Hhe urgtesdhsogbemt ough
smal | pores created in the nmesh sheet. Because urine can be 15 quickly

absor bedhset dheo as tacoversthreentire saskace of itheryrng phsophanti sheehdet The "t he
wear er has, a u of disconfqQrt due to npis roynd t he

wear ar' glxﬁrpaﬁ]m%%ﬂa%% %ﬂ@%ﬁﬁeéfim Hehang Anth BPREDSOTRESHEet dAtect ed
to the lrji%ll ne drg@:&g port 7 formed on the outer sheet 5. The other end of
t he uri nB%§ath z] ube 20 8 is connected to a one-touch joint 11. The
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m | liocarxhﬁéh shast malkel W padt 8N thds8FARL of the non-woven cloth used as the
top sheet 2 where it comes in contact with the wearer’s urinating part and the
surrounding skin. This is to increase the liquid-absorbent and sweat-
absorbent capabilities so that urine can be quickly absorbed by the hydrophilic
sheet 3 through small pores created in the mesh sheet. Because urine can be

15 quickly absorbed by the urine absorbent sheet 4 via the hydrophilic sheet 3,
the wearer has a minimal amount of discomfort due to moisture around the
wearer’s urinating part.

One end of the urine drainage tube 8 is connected to the urine drainage
port 7 formed on the outer sheet 5. The other end of the urine drainage tube

20 8 is connected to a one-touch joint 11, The one-touch joint 11 is mounted to
one end of the urine drainage tube 12, and this joint 11 connects the other end
of the urine drainage tube 8 to the end of the urine drainage tube 12. The
urine drainage tubes 8 and 12 are made of soft, flexible material such as soft
resin, and the one-touch joint 11 is made of soft material.

25 A urine tank 15, which is elliptic-cylindrical and made of thick paper
similar to paper used to make milk carton, has a bottom and an internal

partition 16. A plurality of vacuum pores 17 are created on the partition 16.



partition 16. A plurality of vacuum pores 17 are created on the par tidgg0ds7
16. 6 FEB 2007 7 |In addition, an arcuate protrusion 18 is forned on the
outer circunference of the urine tank 15 to tightly engage with the |id
contai ner 20. The urine storage space 15a of the urine tank 15 contains
super absorbent resin 19 which turns into gel by absorbing urine. The

super absorbent resin 19 is particulate; 5 resin, and for exanple,
cross-1linked sodi um pol yacylate is used. The superabsorbent resin 19
constitutes a urine slosh inhibiting means which inhibits urine from

sl oshi ngin additeonyramaercuwate proirusim [18ds dormed rar thx0outerncivairoferpageof and i s
elliptic-cylindrical to fit the wurine tank 15, and a lid plate 21 which

f unct i ortheayrine tank o5 tedightlnensage with the ilid sostainer 20 tTee poinem of
the lid container 20. Wien the lid container 20 cags the urine tank 15, the

lid pl atgdoragessace kipeol fiejeringdankold qopdaingpsunssahsorhent resia 19 whaddnt ai ner
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caps the urine tank 15, the lid plate 21 seals the urine tank 15. The top
opening of the lid container 20 is tightly covered with a deodorant filter
material 22. The deodorant filter material 22 also functions as a lid of the lid
container 20 and a ventilation pore 23 is created thereon. Furthermore, an

15 arcuate recessed portion 28 is formed at the bottom of the lid container 20 to
elastically engage with the arcuate protrusion 18 of the urine tank 15.
A vacuum pump 24 is located in the internal space created between the
lid plate 21 of the lid container 20 and the decdorant filter material 22. The
vacuum pump 24 is driven by a motor 25. The motor 25 uses a battery 26 as
20 a driving power source, and is controlied by a control device installed in the
control board 27. An alkaline cell or secondary cell is used as a battery 26.
The vacuum pump 23 is small having a diameter of 30 mm and is at most 70
mm long. Voltage of the battery 26 is 5 to 9 V. A vacuum pump 24 is a
rotary and displacement-type vacuum pump with rotating speed of maximum
25 5000 rpm.

This vacuum pump is designed based on the research result of the

amount of urine discharged by an adult. That is, “Urinary bulletin” vol. 33,



Thi s vacuum punp i s designed based on the research result of the agERt20@f
urine discharged by an adult. That is, "Uinary bulletin" vol. 33, 6 FEB
2007 8 No. 4 (April, 1987) pages 521 to 526, which researched urine flow
rate (anount of urine discharged per unit tinme) of each age group, was used
as a reference. According to this docunent, maximumurine flow rate of a
~young adult (19 to 39 years old) is 28.2 4.6 nml per second and is nore
than any ot her age group. 5 Accordingly, allowing for a margi n of safety,
maxi mumurine flowrate is accommodated at 40 m per second which is at
nmost 1. Neo.i4rfApdl 1985) pages 523 ¢a 5B edhicix renearchddheriblediow ahte (dthewst or e,
when the vacuum punp suctions only urine wthout suctioning air, if the
exhaust ofeimué dyschiarged pev acittimprlimf dashaigd gesip, 4tasrisebas aurdfexencan be
properly suctioned without 10 causing the urine collecting pad to overfl ow.
I n t hi s Aceesdingeio thiadoewmneytf maximum wEsdentlowonaie odagpemng iadalf {19wta at e to
be two seconds, .the volunme of the buffer _ portion 2 in the urine collection
pad is st vearsiddbis 8.2 ardi6imbppnaesondangis morg thap any other agecHarBe por e
and the pyrine collegting tube 4 is set,to,be 3 to 4 nm. 15_.The ot her end of
Accardinlyeallonivy 50

the dri rfe®dF g for 2 mapEgiRgof safety. mpEm e, wring: flowe rate fr
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10 causing the urine collecting pad to overflow. In this embodiment, allowing for
the maximum discharged urine flow rate to be two seconds, the volume of the
buffer portion 2 in the urine collection pad is set to be 80 ml and the inner
diameter of the urine discharge pore and the urine collecting tube 4 is set to be
3 to 4 mm.
15 The other end of the urine drainage tube 12 is located in the upper part
of the urine storage space 15a of the urine tank 15 after passing through the
lid container 20, lid plate 21, and the partition 16 of the urine tank 15. In
addition, one end of the vacuum tube 30 which has the other end connected to
the vacuum pump 24 is located in the space between the lid plate 21 and the
20 partition 16. The vacuum tube 30 and the urine drainage tubes 8 and 12 are
made of soft, flexible material.
The capacity of the urine tank 15 is about 500 ml which can store two
separate urinations. This tank also comes in 200 ml or 1,000 ml which allows
for the prolonged use at night.
25 A pair of urine sensors 9 which detect that urine has been discharged in

the top sheet 2 electrically turns on by urination. It is electrically conductive

and detects the wearer’'s urination by sensing the resistance value change.



25 A pair of urine sensors 9 which detect that urine has been di schgmrggdedn
the top sheet 2 electrically turns on by urination. It is electrically
conductive and detects the wearer's urination by sensing the resistance

val ue change. 6 FEB 2007 9 The urine detection signal detected by the
urine sensors 9 is inputted via signal lines 31 and 32 into the control
board 27 that controls the vacuum purp 24. The signal lines 31 and 32 are
connected by a one-touch joint 33. In"this configuration, the urine
collecting pad 1 is worn so that the top 5 sheet 2 conmes in contact with

t he uri riddd mgimpadetastion wigaradrddteciedsbpwhe uninehsaidves Yisldanpatted Hae |1 d
contai ner 20 which encases the urine tank 15, vacuum punp 24, and the notor
25 can ieégwar hinesl 3y anide 3%aate rther cadnolbboayl 2Gethatncantrolsdee vheubmd on
which the wearer lies. Wen the wearer urinates in this situation, urine

di schar gaunp 24 hdher signal iges 311 |anck 32 grepeennedted hysoomestoush joirt 33p sheet
(non-woven cloth) 2, and then saturates the hydrophilic sheet 3. The

hydr ophi | i ¢ lehthis confjsyantion; the yame collecsingopadtitamerntsy thati the pr f ace by

surface tension. The interfibe paces of the hydrophiligc sheet are
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When urine,i s absorbed byt urine. absgrbent. 15 sheet.4 vi.a the. hydrophilic
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vacuum Ram. g ol ihe haa'ewHidhd Aldids been vacuured by the
vacuum punp , alr pressure I n e urlrne storage space 15a decreases,

creating ”e?ﬁlﬁigﬁetsl‘ﬁ%éé%%ﬁiﬁ cd iHrth{ke%@ﬁéﬂiﬁ&g,%ﬁéiﬁgrcﬁs&a‘}ge&'ﬂﬁtﬁé'tcﬁ{néheet 5.

The hydroph ( eet has been non-breat ue to Orination, and the
out gl S%;ﬂ%cﬁn%tspa&‘lni’sbéﬁsﬂrﬁé@lﬁﬁ tldop RBLEE C¢hén-WwdRnUEIEE) 20aadbeEn sheet 4

s kept s(:tlzi';t?as the hydrophilic sheet 3. The hydrophilic sheet 3 widely diffuses
urine to saturate its entire surface by surface tension. The interfiber spaces
of the hydrophilic sheet 3 are saturated with urine, and the hydrophilic sheet
3 becomes non-breathable. When urine is absorbed by the urine absorbent

15 sheet 4 via the hydrophilic sheet 3, the urine sensor 9 is electrically turned on,
and a urine detection signal is inputted into the control board 27. The control
device installed in the control board 27 activates the motor 25 to drive the
vacuum pump 24.

When air in the urine tank 15 has been vacuumed by the vacuum pump

20 24, air pressure in the urine storage space 15a decreases, creating negative
pressure in a urine drainage port 7 of the outer sheet 5. The hydrophilic
sheet 3 has been non-breathable due to urination, and the outer sheet 5 is
non-breathable, and therefore, the urine absorbent sheet 4 is kept airtight.

When pressure in the urine drainage port 7 becomes negative, urine
25 absorbed in the urine absorbent sheet 4 is quickly drawn into the urine

drainage tube 8 by means of a vacuum force due to negative pressure. Urine

drawn into the urine drainage tube 8 is further drawn into a urine storage



When pressure in the urine drainage port 7 becomes negative, urine 3%EB2007
absorbed in the urine absorbent sheet 4 is quickly drawn into the urine

dr ai nage tube 8 by neans of a vacuum force due to negative pressure. Urine
drawn into the urine drainage tube 8 is further drawn into a urine storage 6
FEB 2007 - 10 space 15a of the urine tank 15 by the negative pressure via
the urine drainage tube 12 and storegyin the tank. Moreover, the inner
surface of the outer sheet 5 has been treated with a water-repellent
material. Urine absorbed in the urine absorbent sheet 4 is 5 quickly drawn
i nt o t hespace A6adfaheageebark 15 Hyr theenegative prassutdewiatiinerinearapeagzpace 15a
of the urine tank 15 reacts wth particul ate superabsorbent resin 19 and
turns i rtubedd andatoredintbettask. t urned into gel, it is possible to inhibit
urine fromsloshing in the urine tank 15. Therefore, a desirable automatic
uri ne di sposyorenyerctheimmaresswdags glitheioutey shieet b kisebeentreasedt withe during
the tine the deéhce I s being carrieg. ngQ t he wearer ha%éfinished urinating
and t he witenaepedent materpal.” sUsiregbsanbarng the uwime, abaerbentdheetidyial | t he
control device.installed on.the control board 27 stops the operation of the

ot oF 2SIREVIFISH Ui g YRR ARG 24 |1 the capacity of the urine
T e ot o 3
:Jinlnggkigigﬂptéa ct)lne}'&guc j ol n‘{ %E a§51\/\/ejrsf| .5@_ tgl;]; tgi s%:%.h%;cgl n%e ?Wée SI gggl

! HEH%%?%R’P%%PE{E gsfébé’s@bfeh& H{lﬁbft%‘iﬂglf?blﬂ sl?%gn]éi 131 {hd Ddine

urine t s uritne 1s renpve rom cont al ner and

the uripe UPdseforelal dedpalils SGRbMatic dhifie Wisgh3al ABkick2anShaRERARIr&APET and
can be dlsposeg of as a conbustible naterlaf.
10  which does not leak urine during the time the device is being carried.

When the wearer has finished urinating and the urine sensor 9 has
stopped sending the urine detection signal, the control device installed on the
control board 27 stops the operation of the motor 25 thereby stopping the
vacuum pump 24. If the capacity of the urine tank 15 is large enough to store

15 the contents of two separate urinations, the subsequent urination will be
handled in the same way.

The urine tank 15 can be removed by disconnecting the urine drainage
tubes 8 and 12 by unlocking the one-touch joint 11 as well as by disconnecting
the signal lines 31 and 32 by unlocking the one-touch joint 33. After that, the

20 urine tank 15 which stores urine is removed from the lid container 20 and the
urine tank 15 will be discarded. The urine tank 15 is made of paper and can
be disposed of as a combustible material.

Moreover, after the wearer has worn the urine collecting pad 1 for a day
or when it became dirty due to defecation, the used urine collecting pad 1 is

25 discarded by disconnecting the urine drainage tube 8 from the urine sensors 9

by unlocking the joints 11 and 33, and the wearer wears a new urine collecting

pad 1.



Moreover, after the wearer has worn the urine collecting pad 1 for g fay2009r
when it becane dirty due to defecation, the used urine collecting pad 1 is
25 di scarded by di sconnecting the urine drainage tube 8 fromthe urine
sensors 9 by unlocking the joints 11 and 33, and the wearer wears a new
urine collecting pad 1. 6 FEB 2007 - 11 Thus, urine discharged by a
wearer is disposed of. A urine collectiyng pad 1 according to the present

i nvention is designed such that the urine absorbent sheet 4 is kept
airtight by the outer sheet 5 and the hydrophilic sheet 3 upon urination.
Accor di ngl y, Thue, memredisabargedd byi mevearel astdisposedoaf. 5 A herine icoHectmg ect i ng
pad 1 by the operation of the vacuum punp 24 increases _and the anmpunt of
uri ne wpad ¥ aeedrdingnto hhe pregentc ahvetiomgs pdesigeed cagbethat Wie mnine
increase in the percentage of urine col]ection,_ a small capacity _vacuum
punp 24 ashswbant sheetadsnkertr altight bir the awipnsheqh sy and the hydrephibessipl e
to drain urine fromthe urine collecti pad 1 withqut discgnfort to 10 the
wear er, ShRetthapgeHRaHgR. bgcw@mly, gﬁﬂ perepntage ghuring selleqtion fom ce can
be caonpagt and Ii i
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4b, and 4c, and each layer of the urine absorbent sheet 4a, 4b, 4c has
di f fiy enthevearerd RHdrthiendbviieORSl bé esmpwet Shd ligheweigif.

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

15 quietly drained without bothering other patients in the room at night.

FIG 6 shows another example of the urine collecting pad 1. The urine
collecting pad 1 shown in FIG 6 is different from the urine collecting pad
shown in the aforementioned embodiment because in the urine collecting pad
1 shown in FIG 6, the urine absorbent sheet 4 is made up of laminated

20 multiple layers (3 layers) 4a, 4b, and 4c, and each layer of the urine absorbent
sheet 4a, 4b, 4c has different water-absorbing properties (water-retentive
capability) so that the water-absorbing property of layer 4a is smaller than
that of layer 4b, and that of layer 4b is smaller than that of layer 4c which is
the bottom layer.

25 The different water-absorbing properties of the urine absorbent sheets 4a,

4bh and 4c can be achieved by providing different density and wettability for a

porous, fibriform, skeletal material. By thus providing urine absorbent



capability) so that the water-absorbing property of |ayer 4a is snaldm@is foban
that of |ayer 4b, and that of layer 4b is smaller than that of |ayer 4c
which is the bottomlayer. 25 The different water-absorbing properties of

t he urine absorbent sheets 4a, 4b and 4c can be achi eved by providing
different density and wettability for a porous, fibriform skeletal
material. By thus providing urine absqrbent 6 FEB 2007 - 12 sheets 4a, 4b
and 4c with different water-absorbing properties, urine is easily collected
in the bottom | ayer of the urine absorbent sheet 3c which has the highest
wat er - abshoreths dg, gbonet dy with miffexanitreagpatdbsosbing propeboes,omriheyieeasily t he
urine absorbent sheet 4c which abuts on the outer sheet 5 on which a urine

5 dr ai nagilegted 117 the hotbemddyenof thecarinpecahsiorbenteshest 3osvhishdhas the
Furthernore, by making two |ayers of the urine absorbent sheets 4a and 4b
by usi nghighiest watex-phsonbirg properdy ar Phgatrine athers in thebevten layer 9éss
direction) urine . in the urine a ent ,sheet 4c

wi t hout th vﬁteeis%égr 7 itibslfh%@%gc gﬁf%%ﬁ%v%oa ithe outemshers aon Sé&éﬁ a ygjne

the (1 niABegs aH, o pieatad Hanpran e ABCERUSEAISEE or ' hydraphilic sheet
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20 are gje5| gn _ rectangular, and a porous urine absorbent materi al 35
i $ provi ggiheaBedind if'the BansYelsBibidigng Means. Sponge-1ike material or

pum ce is used as a porous 20 urine absorbent material 35.

10 Moreover, by configuring the hydrophilic sheet 3 with multiple layers
instead of using the urine absorbent sheet 4 and providing those layers of
hydrophilic sheet with different water-absorbing properties (water-retentive
capability), the same effect as the above can be achieved.

FIG 7 shows another example of the urine tank (ncluding a lid

15 container). The urine tank 15 shown in FIG 7 is different from the urine tank
in the aforementioned embodiment shown in FIG 1 because both the urine
tank 15 shown in FIG 7 and the lid container 20 are designed to be
rectangular, and a porous urine absorbent material 35 is provided as a urine
slosh inhibiting means. Sponge-like material or pumice is used as a porous

20 urine absorbent material 35.

In FIG 7, a Ld plate 36 is provided in the lid container 20 and a
deodorant filter 38 is also disposed in the lid container 20, and air is vacuumed
from the urine tank 15 via a vacuum tube 39. The vacuum pump 24
discharges air via a discharge tube 37. The motor 25 is located behind the

25 vacuum pump 24 and is not shown.

This configuration also inhibits urine drawn into the urine storage space

15a of the urine tank 15 from sloshing in the urine tank 15 because urine is



In FIG7, alid plate 36 is provided in the lid container 20 and a ¢rgB2007
deodorant filter 38 is also disposed in the |lid container 20, and air is
vacuumed fromthe urine tank 15 via a vacuum tube 39. The vacuum punp 24
di scharges air via a discharge tube 37. The notor 25 is |ocated behind the
25 vacuum punp 24 and is not shown. This configuration also inhibits urine
drawn into the urine storage space _1%8 of the urine tank 15 from sl oshing
in the urine tank 15 because urine is 6 FEB 2007 - 13 absorbed by the
porous urine absorbent material 35. As stated above, the present invention
i ncr eas édserheddey theyparmmsairine iaheorheslt reateriad 5 om t he urine col | ecting pad
1 and reduces the ampunt Qf urine which remains in the urine collecting
pad. Wth tHKbds pidedabeventhepresepb inventagp ineregses the percentags of yrineq) |
capacity yacuumpunp with a | vacuum force can drain urine. Therefore, it
i s possicaﬁsctﬂ‘aﬂ FFom e e pellectinge pad; heand e %@qsnéwpaamprw phygine

di sconfort. o the.wearer, and.the devij.ce ca .gonpact. and | i ght wei ght.
Since t HEhighy rEBAER, o thenPRine SoUerGR: BaRgne Nifh THE jinCiraen T the 10

portabl e aut gmati c. urine glis osal devige, it.wll be npst eff.iﬁie t.
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paper and can of as a conbustible materi al. result, an

envi r onmRIMomhpa @Bl dlightw&gHE Sposal device can be obtained. Mreover, in the
af orenenti oned enbodi nent, "t he hydrophilic sheet becones non-breathable

when it absoginge UHendeviteVexebe ichmipact i dUscHibrlight)eif Ryily @BBl! s asheet
can becone hard-breathable allowing for a little breathing.

10 portable automatic urine disposal device, it will be most efficient.
Furthermore, because the device is compact and lightweight and the vacuum
pump does not unnecessarily suction air, noise is minimal and urine can be
quietly drained without bothering other patients in the room at night.

Moreover, in the aforementioned embodiment, the urine tank is made of

15 paper and can be disposed of as a combustible material. As a result, an
environment-friendly urine disposal device can be cbtained.

Moreover, in the aforementioned embodiment, the hydrophilic sheet
becomes non-breathable when it absorbs urine; however, it is obvious that the
hydrophilic sheet can hecome hard-breathable allowing for a little breathing.

20 Furthermore, it is obvious that the urine tank and the lid container can
be made of plastic instead of paper, and the urine slosh inhibiting means can
solidify urine. Moreover, an IC chip can be used as a urine sensor to
wirelessly send a urine detection signal.

Because the present invention increases the percentage of urine

25 collection from the urine collecting pad and reduces the amount of urine which

remains in the urine collecting pad, a small capacity vacuum pump with a low

vacuum force can drain urine. Therefore, it is possible to drain urine from



20 Furthernore, it is obvious that the urine tank and the |id cont aigmB %&n
be made of plastic instead of paper, and the urine slosh inhibiting neans
can solidify urine. Mreover, an IC chip can be used as a urine sensor to
wirelessly send a urine detection signal. Because the present invention

i ncreases the percentage of urine 25 collection fromthe urine collecting
pad and reduces the anount of urine_whihch remains in the urine collecting
pad, a small capacity vacuum punp with a low vacuum force can drain urine.
Therefore, it is possible to drain urine from6 FEB 2007 - 14 the urine
col | ect ithg yweidewotlectimg giadcwithout discondfertvemthe weardr,t dnd dbhe idevicearan be
conpact and |ightwei Since the device can be conpact and |ightweight, if
it is uleﬁCQ;BD&CtQ:IUigﬁbt‘E ®htomatic urine di sposal device, it will be nost
efficient. 5 Furthernore, because the device is conpact and |ightweight and
the vacuum pdimsedthe degice,ganche samnact -aad ightweighbi Heitj i HsAfind® and
urine can qwetly drai ned wit hout, bot heri n, patients nthe room
at ni ghtpm'T%él epr AOMARC cHEES nd1sPesdesdeisRd er%ﬂﬁ QPe IPWtus‘F ienfe and

Crai o Tirdnare. Vicauas MRt CURBAGh Tad euen Cat@‘%?yvta%ﬁemaﬁf’ﬁ;'?ded
are |ntended t o be, enbraced therb gqg7 -.15 %’ SeCLAI D IS 1
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The preferred embodiments described herein are ﬂlustrative and not
i restrictive, the scope of the invention being indicated by the appended claims
10 and all vanations which come within the meaning of the claims are intended

to be embraced therein.



- a hydrophilic sheet (3) disposed under the top sheet and nade of 2 FEB 2007
non-woven cloth conprised of at |east one of materials selected from

pol ypropyl ene fibres, polyethylene fifgres, rayon fibres and conposite
fibres conprised of two or nore of pol ypropylene fibres, polyethylene
fibres and rayon fibres, - a urine absorbent sheet (4) disposed under the

hydr opfWHAT $RaEL AIRIEDRI®I nade of polyneric material, - an outer sheet (5)
formed with a thin sheet made of one |iquid- inperneable material, the outer

surface thereof being lamnated with a non-woven cloth, wherein the outer
sheet iS) is given a water-repellent surface treatment on its inner surface
and whér ei nAtttematitceurind eéspass] dewiee, chmprtding: absor bent sheet (4) bei ng
adhered thereon, - inwardly slanted gathers (6) provided on the outer sheet
(5) along its a pepigtest (2)-madgr phe mlda@m@bie,( bregthablgi neatwayenri ne
staying in the urine absorbent sheet ) to a urine_tank (15) throuygh a
urine drai nagéﬂ@@)r ﬁnd(hq\{mg a Iﬁﬁﬁlhe'ﬁl@égj%}’er( an F%rsﬁﬁﬁc@cﬂmé}ltqﬁn@%éﬂrrence
of urination into the.hog sheet, % z and - a vacuum punp (24) to |lower the
pressure insi GO WHABEHEALET § %,nv wherein urine discharged fromthe

vear er Per TERLck ANSH A SBOL 16 0505e (Dust R R, VaSel ARASRRL, i oo
a0 L0 oo RGTS SR IR ontILEP ol 05, FRTRERTR SBRSHe Pogh3 <
wherein the Vol PidpiiBne fibres, polyethylene fibres, rayon fibres and composite
fibres comprised of two or more of polypropylene fibres, polyethylene
fibres and rayon fibres,
- a urine absorbent sheet (4) disposed under the hydrophilic sheet (3)
and made of polymeric material,
- an outer sheet (5) formed with a thin sheet made of one liquid-
impermeable material, the outer surface thereof being laminated with a
non-woven cloth, wherein the outer sheet (5) is given a water-repellent
surface treatment on its inner surface and wherein the outer sheet (5)
has the urine absorbent sheet (4) being adhered thereon,
- inwardly slanted gathers (6) provided on the outer sheet (5) along its
periphery,
- a urine drainage tube (8) for directing urine staying in the urine
absorbent sheet (4) to a urine tank (15) through a urine drainage port
(7),
- aurine sensor (9) for detecting the occurrence of urination into the top
sheet (2),
and
- a vacuum pump (24) to lower the pressure inside the urine tank (15),
wherein urine discharged from the wearer permeates the hydrophilic

sheet (3) through the top sheet (2) causing the hydrophilic sheet (3) to




is started when the urine sensor (9) detects urination. 2. Automatic urine
di sposal device according to claim1, wherein - the urine tank (15)%FEB2007
conprises a urine storage space (15al conprising urine slosh inhibiting
means (19), a urine drainage tube { %5, one end thereof being connected to
the wurine drainage tube (8) and the other end being |located in the upper

A . \ ( 50 e

&EE’EL ) ih o' (22) LGP HER ahd Wbecofhe hiniRSaAIE {200 (28] (hrough
t i A ' [
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driven by a notor and I's connecte roug vacuum t ube ) to the
urine storage gpa¢gs) hﬁ_ﬂ)th@fh)fdv\tﬁgpgiﬁé SRedtanh; asd WhERIRthE viELRR ﬁhﬁlﬁ{?sa'
[

devi ce according to claim 2, n - the'urine tank (15) has a er nal

partition platg didfiedwigsreihie arintlsensdr () ddtev@auimatigies (17) are provided,
- alid plate (21) sealing the urine tank (15) is provided at the bottom

part of the lid container (20), - the urine drainage tube (12) passes
through the Iid container (20), the |lid plate (21) and the partition plate
(16) of2.t he Antoneatiankinealif@salkTice adcordimg te ofpiopéni ng of the 1id
container (20) is tightly covered with a deodorant filter (22) form ng the
upper lid ofwhérein i d cont ai ner (20) and
- the urine tank (15) comprises
* aurine storage space (15a) comprising urine slosh inhibiting means
(19),
* a urine drainage tube (12), one end thereof being connected to the
urine drainage tube (8) and the other end being located in the upper
part of the urine storage space (15a),
* a lid container (20) comprising an upper lid (22) and forming the
upper part of the urine tank (15) through which the urine drainage
tube (12) passes,
and
- the vacuum pump (24) is driven by a motor (25) and is connected
through a vacuum tube (30) to the urine storage space (15a) of the

urine tank.

3. Automatic urine disposal device according to claim 2,

wherein

- the urine tank (15) has an internal partition plate (16) wherein a
plurality of vacuum pores (17) are provided,

- a lid plate (21) sealing the urine tank (15) is provided at the bottom
part of the lid container (20),

- the urine drainage tube (12) passes through the lid container (20), the
lid plate (21) and the partition plate {(16) of the urine tank,




having a ventilation hole (23), - the vacuum punp (24) and the not OEFEE%M
are disposed within the lid container (20), - the suction end of the vacuum
tube (30) which has the other end cammected to the vacuum punp (24) is

| ocated in the space between the lid plate (21) and the partition plate
(16). 4. Automatic urine disposal device according to claim2 or 3, wherein
- a control - bahe dop2épenmgprodvibagedid vohtainér 28pns digedy (cﬂﬁbere«brmrthsang a
control device activating the notor (25) to drive the vacuump 24), - a
pai r of urine deedovant ﬁb¢r &k) forovingetie appendidiof the hldsmﬂfo&merigg)aand(q of
the urine collecting pad (1), - the urine sensors (9) are connected through
signal |ines (f@ymgg)vetrﬁllah@nhsﬂm(%) boar d (27) and - the control board
(27) is adapted such that it tiv s the of .t he vacuum punp
(24) through ttﬁ% V@GHP%P“&&?M(@& 8rfﬁ§ piGfe 2 efiréc‘illsﬁﬁs%d gvithin therlid e ved
fromthe urine sensor? 6\}? 5. Automatic urine disposal device according to
any of cl ai ms “PHEYNET (2Qherein the urine tank (15) has a liquid | evel

moans for i nanBatIRGOn R PERE VevaTabits (Al Byhic be dieaol i""“kpﬂ&“’)d e
to any of o atnbnefes” ks the Tculin ARER YT iRdbERsY REMEsniry sERueEE2) “has
a smaller ﬁXh étll dﬁ %?g)e%ﬁ@@lé Eﬁng@fp%w@l ng speed which is 1.5 tines

of one uri

4. Automatic urine disposal device according to claim 2 or 3,

wherein

- a control board (27) is provided in the lid container (20) comprising a
control device activating the motor (25) to drive the vacuum pump
(24),

- a pair of urine sensors (9) are provided on the urine absorbent sheet
(4) of the urine collecting pad (1),

- the urine sensors (9) are connected through signal lines (31, 32) to the
control board (27),

and

- the control board (27) is adapted such that it activates the motor (25)
of the vacuum pump (24) through the control device when a urine

detection signal is received from the urine sensors (9).

5. Automatic urine disposal device according to any of claims 1 to 4,
wherein the urine tank (15) has a liquid level detection sensor for
detecting the liquid level of the urine tank (15), and means for indicating

the liquid level detected by the liquid level detection sensor are provided.

6.  Automatic urine disposal device according to any of claims 1 to 5,




7. Automatic urine disposal device according to any of clainms 2 to 6,
wherein a battery (26) is provided which drives the notor (25) of the
vacuum punp (24). 8. Automatic urine gj sposal device according [N of
clainms 1 to 7, wherein the vacuum purtp (24) is a rotary, di spFacemsnt-type
vacuum punp with a rotation speed of maxi nrum 5000 rpm and the vacuum

Becorarng t ongegir i vaPtn bR (34) o Shieiiahie it RPN AR Fr i ne

tank (15) i r.r - O NY & [ ' he
urine tank ?zﬁé\?ﬁr&p ?@@?ﬂﬁé i%:%}é?Eddvrvg}drlllaigsei ’tsu%ﬁ(laae(S 8§f ngﬁjﬁg?r%&”uftﬁﬁg?%gﬁé (15)
is repl aceag#,ednbé/dlg't_sconnecti ng the joint (11). 10. Automatic urine

di sposal device according to any of clainms 1 to 9, wherein the urine tank
(15) conprises an arcuate protrusion (18) forned on its outer
circunference, and the lid container (20) conprises an arcuate recessed
portiof, (28Adteneid akirid difsidadndlévicel asidrding ioengggefwlaimsh2 targuat e
protrusion (18) of the urine tank (15). 11. Automatic urine disposal device
accordi ng twhenginoh bateénys (26} s Poovidedemdiioh tdréves ithe mbsar (25} oftthet (4)
of the urine collecting pad (1) is 6 FEB 2007 - 19 nmade up of |am nated
mul tipl e | ayscwurpqaymp(244c), and each of the layers (4a, 4b, 4c) has

di fferent water absorbing properties such that the water- absorbing property
of the upper layer (4a) is smaller than that of the internediate |ayer
(4b), and that of the internediate layer (4b) is smaller, than ihat of the

bot t on®l ayeAutagatic urine disposal device according to any of claims 1 to 7,
wherein the vacuum pump (24) is a rotary, displacement-type vacuum
pump with a rotation speed of maximum 5000 rpm, and the vacuum

pumping speed is 40 ml/s or less.

9.  Automatic urine disposal device according to any of claims 1 to 8§,
wherein
- the inner surface of the urine tank (15) is water repellent,
- ajoint (11) is provided to connect the urine tank (15) to the urine

drainage tube (8), and

the urine tank (15) is replaceable by disconnecting the joint (11).

10.  Automatic urine disposal device according to any of claims 1 to 9,
wherein
the urine tank (15) comprises an arcuate protrusion (18) formed on its
outer circumference, and the lid container (20) comprises an arcuate
recessed portion (28) formed at its bottom to elastically engage with the

arcuate protrusion (18) of the urine tank (15).

11, Automatic urine disposal device according to any of claims 1 to 10,

wherein the urine absorbent sheet (4) of the urine collecting pad (1) is



12. Automatic urine disposal device according to any of clains 1 to ﬁ%EBZOOT
wherein the hydrophilic sheet (3) and the urine absorbent sheet(s) (4; 4a,
4b, 4c) of the urine collecting pad (-l)9-are integrated to formone unit. 13.
Automati c urine disposal device according to any of clainms 1 to 11, wherein
the urine collecting pad (1) has a buffer portion which encases
super absor bentadeesp ref, lanpiaatpel il phataeral4a,04bpbe ) umdredch déithe ldyers
Automatic urine disposal device according to any of clains 1 to 13, wherein
- the urine ¢44,|4st4aghamdiffaient axatgr abkorhingpropentiemduch thatbthsywater-
fibriformskeletal material, and - the fibriformskgﬁ&gl mat eri al iﬁ
non-woven cl 8esprbing roperly pbdhe wpper layer BR)nisH t thago ghatnef the
car boxymet hy| cellyl ose, s rabsor bent, resin such as poly ylic id, or
f1ap-type maﬁem}ﬁalatﬁaw andsthat, of thﬁt@ﬁ"m 1@‘1’%@@54385 e sElaier

than that of the bottom layer (4c).

12. Automatic urine disposal device according to any of claims 1 to 11,
wherein the hydrophilic sheet (3) and the urine absorbent sheet(s) (4; 4a,

4b, 4¢) of the urine collecting pad (1) are integrated to form one unit.

13. Automatic urine disposal device according to any of claims 1 to 11,
wherein the urine collecting pad (1) has a buffer portion which encases

superabsorbent resins, sponge-like material, or porous material.

14.  Automatic urine disposal device according to any of claims 1 to 13,
wherein
- the urine collecting pad (1) has a buffer portion made of porous
fibriform skeletal material, and
- the fibriform skeletal material is non-woven cloth, structural foam
material, PE mesh sheet, sodium carboxymethyl cellulose,
superabsorbent resin such as polyacrylic acid, or flap-type wood pulp

which contains such materials dispersed therein.



