AUTOMATI C URI NE DI SPOSAL DEVI CE AND URI NE RECEPTACLE USED THEREFORE The
present application clains priority from Japanese application 5

JP2003- 206340 fil ed 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 di sposal
device worn |0 by the bedridden el derlyy,. hospitalized patients, physically
di sabl ed people, and others who are unable to voluntarily control the

bl adder or to clean up urine on their owm and also relates to a urine
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disabilit hospitalization due to injury or illness, 15 or other physical
conditioﬂi$E§EBﬁﬂHKEE i mes becone unable to voluntarily control the

bl adder or clean up urine on their own. In those situations, generally, a
catheter is directly inserted into the bl adder to discharge urine or paper

di aper is used. Wien a catheter is directly jnserted_into the bladder, the
wearer feels Bresgnt CARRikAtAn “dame nerenity S JARapess, AnrLicahon
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exper Pi séfﬂ;)@q%eﬁ&i@ gﬂﬁgi » g&‘ﬂ!?{ Iqt’zggé)%t gﬁ%i‘i"é‘%f’%t r"ZqW;hll‘gbl.ISV\ﬁgFPbé' paper
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can becoﬁgcmesﬁegrlfyagqufe"d’gtmgqpﬁ}lfﬁpp atlﬂ'h troubl es such as 25 rashes
may occur. To avoid this, the paper diaper nust be frequently changed,
which will inpose considerabl e physical and nental burdens on both the
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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



ment al burdens beconme a big concern and a significant econom cal burden as
well. To avoid those problens, a nethod has been presented in which urine

t hat has been absorbed by a urine absorbent material of a urine collecting
pad 5 is discharged by nmeans 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 pressu e 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 Japanesentad bapdens becane Pabighconcern-agpka shpmificant iegondwpicalidiurden 191182
and No. Hei. 08- 191852. In the conventional urine disposal devices, urine
is drai na¥ellhile the urine collecting pad abuts up against the wearer's
urinating part,
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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 and

| i ght wei ght automatic urine disposal device which increases the percentage
of urine collection by the urine collecting pad and also to provide a
urine collecting pad used therefor. 5 To achi eve the aforementi oned
objective, the present invention is designed such that it uses a urine
collecting pad in which a hydrophilic gheet is disposed on the surface of
t he urine absorbent sheet, and when di scharged wurine flows into the
hydrophilic sheet fromthe top sheet, the hydrophilic sheet wdely
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breat habl.e _condition, and urjne.is thep directed.through the urine drai nage
port of diEhtweight automatic H&nﬁa@svp%ﬁqaﬂ]qm%&&elamﬁgesq%@ percantags el
urine tank by the.o atjon of a vacuum punp. | they words, in the
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In the urine collecting pad used for the present invention, the urine
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sheet when urine is discharged.

10  breathable condition, and urine is then directed through the urine drainage
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, liquid-permeable, has saturation property, and widely diffuses
urine to 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



Therefore, the percentage of urine collection fromthe urine collecting pad
by the operation of the vacuum punp increases and the anount of urine
which remains in the urine collecting pad is reduced. Wth the increase in
the percentage of urine collection, a small-capacity vacuum punp with a

| ow suction force can drain urine. Therefore, it is possible to drain
urine fromthe wurine collecting pad-wahout disconfort to the wearer, and
the device can be 5 conpact and |ightweight. BRI EF DESCRI PTI ON OF THE
SEVERAL VIEWS OF THE DRAWNG FIG 1 is  an elevation _partly in section of an
enbodi meAem@ing inathe wrine collecting dad as #dﬂé‘%ﬁi-cewdgltdb&i ingrease iR theesent

I nvention. Fiqgures throu 5. 10 ar epﬂ top view, bottom view, exploded

per spect PFECRALAGE onYrine; £oLection, ; R GHRALIFARRCHY KEAF U NBUMPAWIER 2 | 18WF| G 2,
respectively, of the urine collecgin ad. installed i,n the .autponmatic urine
i shosal SHetpn ok sian i e, FTRPBHE it isosSbIE fo (RabbRripecapm the
correspondi ng t@ FI G 5 ,o0f.anQ r emhod] ngnt _of the rine;coll ecting pad.
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t he aptonmti G ULl.RG: 4 device shown in FIG 1. DETAI LED DESCRI PTI ON OF
THE 1 RVENTT rﬁﬁhgﬁgggﬁﬂﬂ ‘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. FIG2 is a top view of the

uri ne COBREF NESORIPTIONSOFSTHESEVERAL YIEWSIOF THEBRAWIRGE | ng pad,

FIG 4 is an expl oded perspective view of the urine collecting pad, and FIG
5 is an enl arpH 1G6 GESeletatibR fRirtly i8Véectidh et a3l embodirieht 6fahhdtbfaadic | N
Figures 1 through 5, a urine collecting pad 1 which absorbs urine 25

di schar gedii¢ dispassedevdce accordirgg tortheprdsent diveaitiom, Figused2tthrough 5y
rectangul ar, as shown in Figures 2 and 3, and its width at the mddle
portilon 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. FIG61is 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 line 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



in the longitudinal direction (direction of the wearer's front and rear) 2
Is 5 narrow so that it is shaped |ike an hourglass. The reason for this
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 neabl e, breat habl e non-wovenscloth. The hydrophilic sheet 3 is
non-woven cl ot h made of pol ypropyl ene, polyethylene or rayon fibers, or

made of conposite fibers which conpounds two or nore fibers selected from
t he abovaareewisortbat fit iseshapethlike annzourglansh e Mhestaason for shisnshiapeois teol ded
material which is a conpound of I|iquid-perneable non-woven 10 cl ot h,

fl occul elﬁttbﬁlvﬁea@ﬁéca(’tpblyner absorbent. The outer sheet 5 and gathers 6

are made of d-i npe abl e non-woven cloth or film The oute sheet 5
is athin, |.1¥ﬁ1uia %gwé@peamﬁeﬂansﬂwé drconsisty of & tap sheet 2 m

LSLbE?a%&gegﬁﬁlfcdgwa 1h$16tmeﬁ5ﬂgali : S'”‘:' &”&%ﬁ%r‘é%nj%@ %wgﬁt g@%ﬁa o
Sur fa Cfﬁtﬁaeﬁ ﬁﬁ’ga{‘%&e?ééh DAl PRRTRALEE BoB SRR BBt 3&%232“
the wear SV EPBRE e RS A ntshe s q‘*‘l%%ﬁé%?m%a&r?ﬁ%face Sviecheletslns, "
;S)gres:)hgrggg?]? rgr(fﬁn %ﬁeet g@dﬁ?t{eﬁﬁeb(f ongl cr# rllﬂﬁ&gl{rect | ég Iﬂzlganﬂe lté | on of

the vear aelceedd Fomagih GBR rBstibdled M, ITheckhiaR abdtiBent dheer'al gnl

gathers 6 are created such that they are slanted inwardly along the
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10 cloth, flocculent pulp, and a polymer absorbent. The outer sheet 5 and
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.



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 A urine absorbent sheet 4 adheres to the top surface
of the outer sheet 5 as shown in FIG5. Two urine sensors 9 are |ocated on
the urine absorbent sheet 4. The hydrophilic sheet 3 adheres to the
surface of the urine absorbent sheet- 4 so0 as to cover the entire surface
of the urine absorbent sheet 4. The 5 hydrophilic sheet 3 is al nost the
sanme shape as the urjne_absorbent sheet 4 as shown in FIG 4. The

br eat habl e, |14 &wine phsorbent sheei adberesytq thegtopysudaca af theouterrsheet &  t he
hydr ophi | i c .sheet The p sheet 2 is de of a pon-woven clqth so that
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the hydr qphild i PI@ 3. the wearer has a mininmal anmount of disconfort due
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10  mesh sheet makes up a part of the surface 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.



urine drainage tubes 8 and 12 are made of soft, flexible material such as
soft resin, and the one-touch joint 11 is nade of soft material. 25 A
urine tank 15, which is elliptic-cylindrical and nade of thick paper
simlar to paper used to nake m |k carton, has a bottom and an internal
partition 16. A plurality of vacuum pores 17 are created on the partition
16. In addition, an arcuate protrusian7l& 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 absdnbedditionsjan amuate protrugions18 is forpeed oy thesenter eirowmissencenef
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filter na%?l F%%ﬁ&%gégﬁjgo ur@t ?@%gsi&lgggga :ugﬁ(f;x{ SH;% F’li%lﬂ%(g)étlglzﬁg?dg%d a
ventil at ;AR Grite fromEGSHiRLG ih MRESRhe Ff) R§T more, an 15 arcuate recessed
portion 28 is formed at the bottomof the I'i1d container 20 to elastically
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24 is located in the internal space created between the 1lid plate 21 of
the |id antihetatk 180 andd L plawo2ibwdiith fuhéttonsas alidiforXhe dtige taakRuSm punp
24 is driven by a notor 25. The notor 25 uses a battery 26 as 20 a driving
powel 0sous peoviaked atsthzohottoin efitheylid cmtaimer 20evi Whennthtealitl adnitainen 20

control board_ 27. An alkaline cell or secondary cell is used as a battery
26. 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 deodorant filter material 22. The
vacuum pump 24 is driven by a motor 25. The motor 25 uses a battery 26 as
2¢ a driving power source, and is controlled 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,



The vacuum punp 23 is small having a dianeter of 30 nmand is at nost 70
mm | ong. Voltage of the battery 26 is 5 to 9 V. A vacuumpunp 24 is a
rotary and di spl acenent-type vacuum punp with rotating speed of nmaxi nrum 25
5000 rpm This vacuum punp i s designed based on the research result of the
anount of urine discharged by an adult. That is, "Urinary bulletin" vol.
33, No. 4 (April, 1987) pages 521 to.536,. which researched urine flowrate
(amount  of urine discharged per unit tine) of each age group, was used as
a reference. Acqordin? to this docunent, maximumurine flow rate of a
young adu¥e. 4 Gprib 1983) peges;521 &9 526, which researchedyerine Sl gaten@mennior e
than any qther age.group. 5 Accaordingly,_ allowing for a margin qof safety,
maxi num @fiyrane disghazged per uaékamﬂ)d%te@sheagwqm Feas usadas agaference. at
nost 1.5 fines as ﬁ;ﬁh as researched naxjnqﬂ1urine flom1rate.p1h refore,
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addi ti on, one end o0f the vacuum tube 30 which has the other end connected

to the waeuui pufip 2¢ at Jehstca0 afl/sdt, itné RaA chdproywaly shetibhed pitheut?l and
the 20 partition 16. The vacuum tube 30 and the urine drainage tubes 8 and

12 ane 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 1s set to be 80 ml and the inner
diameter of the urine discharge pore and the urine collecting tube 4 is set to be
3to4 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.



made of soft, flexible material. The capacity of the urine tank 15 is about
500 M which can store two separate urinations. This tank also cones in
200 M or 1,000 M 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 val ue change.
9 The urine detection signal detected by the urine sensors 9 is inputted
via sign lines 31 and 32 ipto the control board 27 that controls the
vacuum aﬁwpuyme ﬁ@cgognangmal rf%&fze@E daby the wrisecsgners &hipynpudgd-viduch
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urine absorbent 15 sheet 4 via the hydrophilic sheet 3, the urine sensor 9

i s el ect placdd on briaAder ehe beddd whichi the weiwretliedn signal is inputted into
the control board 27. The control device installed in the control board 27

activat es t hé¥Vhehdheedrer dirinates e thisadtuatiqnmrie discharged in the urine

10  collecting pad 1 is absorbed by the top sheet (non-woven cloth) 2, and then
saturates 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 air in the urine tank 15 has been vacuunmed by the vacuum punp 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-breat hable due to urination, and the outer sheet 5 is
non- br eat habl e, and therefore, the urine absorbent sheet 4 is kept
airtight. Wien pressure in the urine-diaiaage port 7 becones negati ve,
urine 25 absorbed in the urine absorbent sheet 4 is quickly drawn into the
urine drainage t¥3ﬁ 8 by neans ﬁ%’ vacuum force due tQ negatiyve, pressure.
Urine drSRage ipaotthe unne, ap g&letm&atslq RresgRregia teuying drainage i ne
storage - 10 _ _spagce, 15a.0of. the urine tank 15 by the negative pressure via
the urind% FéﬁﬁgﬂgsuFﬁ énfbeéﬁﬁﬁstored in the tank. Mreover, the inner
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urine during the tine t devi ce g carrie en the weare

fini shed withRairtieal A bupeeabddrhén sesifi’ 1P ald turhis WECLelS Vi deduting hdd ne
detection signal, the control device installed on the control board 27

st ops t hquened ahicogelphit idpodsibilertoZmhibitnabiile o loghihBan thacCutitepiaik 24.
If the capacity of the urine tank 15 is |large enough to store 15 the
contents I, tTherefirar atdesirabbeanitomatit herise disppsahtdevice wani lpe comnfiguieel
handl ed in the same way.

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.



The urine tank 15 can be renoved by di sconnecting the urine drainage tubes
8 and 12 by unl ocking the one-touch joint 11 as well as by disconnecting
the signal lines 31 and 32 by unl ocking the one-touch joint 33. After that,
the 20 urine tank 15 which stores urine is renoved fromthe |id container
20 and the wurine tank 15 will be discarded. The urine tank 15 is nade of
paper and can be disposed of as a conpwustible material. Moreover, after
the wearer has worn the urine collecting pad 1 for a day or when it becane
dirty due to defecation, the used urine collecting_pad 1 is, 25 discarded
by di sconnect gs,t%@nardlﬁ@hwﬁnbng@ wegzers1s daspospd Qafri Ae US89

unl ocki ng t joints 11 and 33, and.the wearer, wears, a new urine co|lecting
pad 1. -wﬁma%qrdms fa the, Bréseptinypnsioneis dlestaned: speh dihas theatme
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drain urine. erefore, | S poOSSI e urine

col | ecti nyithedhd Micrbmid il GeOPePédnthfe ofOuti® WEHE®Ion, 28 0shAR EfyAdy can
be conpact and |ightweight. Since the device can be conpact and
| i ght wei ghicnuind puimp L4uaeth adow vadninfofceacdaw drhir wind)e Thaefse| idivi ce,
it will be nost efficient. Furthernore, because the device is conpact and
| i ght wei giussibbel to thraincrime fpomthd aaine ebllectieg padat ivitheut discondort, tonoi se
s mniml and urine can be

10 the wearer, and the device can be compact and lightweight.

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,
4b and 4c can be achieved by providing different density and wettability for a
porous, fibriform, skeletal material. By thus providing urine absorbent



15 quietly drained w thout bothering other patients in the roomat night.
FI G 6 shows anot her exanple of the urine collecting pad 1. The urine
collecting pad 1 showmn in FIG6 is different fromthe urine collecting pad
shown in the aforenenti oned enbodi nent because in the urine collecting pad
1 shown in FIG 6, the urine absorbent sheet 4 is made up of |am nated 20
multiple layers (3 layers) 4a, 4b, andigc. and each |layer of the urine
absorbent sheet 4a, 4b, 4c has different water-absorbing properties
(water-retentive capabilita} sQ that the water-absorbing property of |ayer
4a is sn@ﬁﬂﬂ@%ﬁ {a4b andAc with different watarrabserbing prepentiesp urinesisegasily t han
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vertically (in the thickness direction), 1t 1S poss e to collect urine
in the urdife:tiddotiepossibReto lledt ibiRielin tHe WHns eDRbFAENt hele 4k WA S€
direction. 10 Moreover, by configuring the hydrophilic sheet 3 with

mul ti pl e urayeseepinginh¢hd tednsversgdirbetion.i ne absor bent sheet 4 and provi di ng
those | ayers of hydrophilic sheet with different water-absorbing

propépti es (\Moreoveet bytcondiguring 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 (including a hd
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 lid 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



capability), the sane effect as the above can be achieved. FIG 7 shows

anot her exanple of the urine tank (including a lid 15 container). The
urine tank 15 shown in FIG 7 is different fromthe urine tank in the

af orenenti oned enbodi nent shown in FIG 1 because both the urine tank 15
shown in FIG7 and the |id container 20 are designed to be rectangular,
and a porous urine absorbent material 8% Ls provided as a urine slosh

i nhi biting neans. Sponge-like material or pumice is used as a porous 20
urine abs terial In FIG 7, alid plate 36 is provided in the
lid cont@ efbezbgaﬁhpaorwaabswhepérm%nas% so disposed in the lid
cont ai ner 20, anﬁﬂglr S v uuned fronlthe urine tank 15 V|a a yacuum t ube
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collection, a small capacity vacuum punp Wwit ow vacuum force can drain

uri ne. ThRper@colléctiy PAE i Withotid dtycahifoﬁrﬁormefwélﬂert Bfd ¢he @vice!dagCt i ng
pad 1 without disconfort to the wearer, and the device can be conpact and

| i ght wei dletconipartandighigvdight.can be corrpact and lightweight, if it is used
as a 10 portable automatic urine disposal device, it will be npst
efficient. Since the device can be compact and lightweight, if it is used as a
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 obtained.

Moreover, in the aforementioned embodiment, the hydrophilic sheet
becomes non-breathable when it absorbs urine; however, it is obvious that the
hydrophilic sheet can become 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



Furt hernore, because the device is conpact and |ightweight and the vacuum
punp does not unnecessarily suction air, noise is mnimal and urine can be
quietly drained without bothering other patients in the roomat night.

Mor eover, in the aforenmentioned enbodi ment, the urine tank is nmade of 15
paper and can be di sposed of as a conbustible material. As a result, an
environnent-friendly urine disposal deygce can be obtained. Mreover, in

t he af orenmenti oned enbodi nent, the hydrophilic sheet becones

non- breat habl e when it absqQrbs_ urine; however, it is obvious that the
hydr ophi Ithe m%polémbaamﬂhmt discamfont to the wearer, and the device can

breathing. 20 Furthermare, .if is obvious that the urine tank and the |id
cont ai ne&’eé?ﬁlp%aﬁadg‘%tfw%gggti c instead of paper, and the urine slosh
rime sensor ShBce e ERSPytar e SOBPARE 26k HehtERIElt HhILl BoBaGtas e
0 e colOLbG o AmAmaRE” irihee SSRED 3%k, thy P o cosferptifientn t he
can' a7 o A iFhéilostt BocfuslBhe AEORATS Pt WRLHERWERS hudYhe VAGHNT | 01 °¢
be. compadiiag, (st Bhaocdbatll SBIY bix) ol 10 EEhal Y LifOEH B Con

l'i ght wei Gfiietly draincdSwithedt B§t]ﬁeﬁﬂ€6ﬁr%§!';fhtﬁéﬂt@ #Rithé rbé i dihposal devi ce,
it will be nost efficient. 5 Furthernore, because the devicCe i s conpact
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pat i ent s restridtive; thensadpenofithe infemtivrebemgethdicdtedibyethis agpendédethihar ei n
are illustrative and not
10 and all variations which come within the meaning of the claims are intended

to be embraced therein.



restrictive, the scope of the invention being indicated by the appended
clains 10 and all variations which cone within the neaning of the clains
are intended to be enbraced therein. - 15 WHAT IS CLAIMED IS 1. An
automatic urine disposal device conprising a urine collecting pad in which,
between a top sheet which conmes in contact with the wearer's skin and a
uri ne absorbent sheet for absorbing 4rikes 5 a hydrophilic sheet is

di sposed to diffuse urine, which has perneated from said top sheet, to
beconme s affg’:ﬁkﬂﬁ.pn ank which is a seal ed contai ner on which a urine
drainagei&gp% £ it ; a urine drainage tube nounted to said urine

dr ai nage port irect .10 urgfe.to said urine tank; and a vacuum

pump for vac ¥ 8‘815‘5586 Gurme disppsalyleviep comprsg ¢ |rine di sposal device
di t laim 1 [ id . hyd hi | i heet, i s dj d h t hat
ECCovers saith i SoUROEE athd B cupith 8 Vegh ca Y4B Cohel I 6% eS el
oy . . . . U, ole.
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t he operation of sald vacuum punp according to an output fromthe urine

sensor. 4aid iép SHEANE bécomid SfudhdRPsal device according to claim3,
wherein said hydrophilic sheet becomes non-breathabl e when urine diffuses

and sat ur at epugitiedtankdwhbidh id & seARA container on which a urine drainage port

is created,
a urine drainage tube mounted to said urine drainage port so as to direct
10  urine to said urine tank; and

a vacuum pump for vacuuming said urine tank.

2. The automatic urine disposal device according to claim 1, wherein said
hydrophilic sheet is disposed such that it covers said urine absorbent sheet.
15
3. The automatic urine disposal device according to claim 2, wherein
said top sheet is liquid-permeable, and
there are provided a urine sensor for detecting that urine has been
discharged in said urine collecting pad and a control means for starting the

20 operation of said vacuum pump according to an output from the urine sensor.

4. The automatic urine disposal device according to claim 3, wherein
said hydrophilic sheet becomes non-breathable when urine diffuses and
saturates said hydrophilic sheet,
25 said urine tank has a lid to seal the tank, and

there is provided a urine slosh inhibiting means for inhibiting urine

which has flowed into said urine tank from sloshing.




25 said urine tank has a lid to seal the tank, and there is provided a
urine slosh inhibiting nmeans for inhibiting urine which has flowed into
said urine tank fromsloshing. - 16 5. The automatic urine di sposal device
according to claim4, wherein a joint which connects said |id to said urine
drai nage tube is provided so that urine can be directed to said urine

drai nage tube through said lid, and —sg@gd-urine absorbent sheet is nade up
of multiple layers. 5 6. The automatic urine disposal device according to
claim5, wherein said urine absorbent sheet is made up of nultiple |ayers

i n whi ch t he 5-vEheputgmatio nmneslispesal \devicennserdingitoclaizn dhwhexgiar becones
| ower. 10 7. An .aut tic urine djsposal .device conprising . a urine

col l ecting paioBt %P%“ﬁtﬁﬁ’#ﬁﬁi@cﬁﬂ Juine dsainage ﬂﬁgﬁrlérpfg"ldﬁﬂi $at i ng
part, a I pe_tank igh i seal.ed. cont ai ner, i ne_drai e tube for

B eot | ndbaf Rrkst soghbe Binpetadiacseat irits Argmaga tebe e smdibandine, o
vacuum punp far,vacuum ng, saj d uri.ne tank nd ry,ne sensor for detecting
that urine hassm%m%%séﬂg?ﬁt%‘w lgg?fb‘ii%}’P r?gmlbﬁﬂtf%hxeﬁa' pad, wherein said
urinescollecting pad has 20 a |iquid-inperneable outer sheet on which a
urine drainage port is created, a urine absorbent sheet contained in said

outer sheet , @ FiPaalHERktuSARETp B0A 4a%idAREb: dhd o YlaifR5whkkgR aDSOT bent

sheet, and
said urine absorbent sheet is made up of multiple layers in which the

water-absorbing property becomes higher as the layer becomes lower.

10 7. An automatic urine disposal device comprising
a urine collecting pad for absorbing urine discharged from the wearer’s
urinating part,
a urine tank which is a sealed container,
a urine drainage tube for directing urine from said urine collecting pad to
15 said urine tank,
a vacuum pump for vacuuming said urine tank, and
a urine sensor for detecting that urine has been discharged in said urine
collecting pad, wherein
said urine collecting pad has
20 a liquid-impermeable outer sheet on which a urine drainage port is
created,
a urine absorbent sheet contained in said outer sheet,
a top sheet disposed on the upper side of said urine absorbent sheet, and
a hydrophilic sheet which is disposed between said top sheet and said
25 urine absorbent sheet, and diffuses urine, which has flowed in from said top

sheet, to become saturated.



a hydrophilic sheet which is disposed between said top sheet and said 25
uri ne absorbent sheet, and diffuses urine, which has flowed in fromsaid
top sheet, to becone saturated. - 17 8. The autonmatic urine disposal
device according to claim7, wherein alid is attached to said urine tank
so as to seal the urine tank, urine is directed fromsaid urine collecting
pad to said urine tank through said-lid, -and 5 said urine drainage tube is
connected to said outer sheet. 9. The automatic urine disposal device
according to ¢l.aim8, wherein said yrjne absorbent sheet is_made up of
mul tiple Iay£-s, e aptpmatic uxmne disgo Eording) toplaim Jemhereme,  and 10
sai d hydrophili.g .sheet .becones, non- br eat habl e by bei ng, saturated with
urine which h%ll‘%flﬁ@igqfhleﬁ t033i unng s9ato s .tﬁﬂ‘lﬂft‘%@-‘gﬁl | ecting pad
for absorbing urine di.schajged fromthe wearer's urinating,part

conpri si ng lgu%ﬂeohqt ?pegﬁee%t ﬁmracﬁlfa“%r‘i"ﬁé*ﬁ%i Radcta,sad jwringtanky 5
urine ab §Hf3ﬁ tained in said outer sheet, a top sheet disposed
on the uf)t%gxr}&@lsge 0 H’s%'? uri ne absorbent sheet, and a hydrophilic sheet

whi chei s dis 4, Efﬁﬁ ' ogﬂf'e% £06 [ ' absor bent sheet,
and d?ffusespﬁ?nﬁé I C a glstg? g‘p\/\% |n&?rorﬁ%gi(ﬁltteg%)hg§0 sheet, to becone

saturated. 11. The urine collecting pad according to claim 10, wherein said
outer sheet is liquid-inperneable, and said hydrophilic sheet covers the

surface of sag dlhé aatoralEe ukhiY dispesil dedice according to claim 8, wherein

said urine absorbent sheet is made up of multiple layers,

said top sheet is breathable and liquid-permeable, and

said hydrophilic sheet becomes non-breathable by being saturated with

urine which has flowed in from said top sheet.

10. A urine collecting pad for absorbing urine discharged from the
wearer’s urinating part, comprising

an outer sheet on which a urine drainage port is created,

a urine absorbent sheet contained in said outer sheet,

a top sheet disposed on the upper side of said urine absorbent sheet, and

a hydrophilic sheet which is disposed between said top sheet and said
urine absorbent sheet, and diffuses urine, which has flowed in from said top

sheet, to become saturated.

11. The urine collecting pad according to claim 10, wherein
said outer sheet is liquid-impermeable, and said hydrophilic sheet covers

the surface of said urine absorbent sheet.

12. A urine collecting pad according to claim 11, wherein
said hydrophilic sheet becomes non-breathable by being saturated with




12. A urine collecting pad according to claim111l, wherein said hydrophilic
sheet becones non-breat habl e by being saturated with - 18 urine which has
flowed in fromsaid top sheet. 13. The urine collecting pad according to
claim1l, wherein gathers are provided along the periphery of said outer
sheet, said outer sheet is non-breathable, and 5 said urine absorbent
sheet is disposed such that its backasige~adheres to said outer sheet and
is made up of nmultiple layers. 14. The automatic urine di sposal device

according to claim1, erein, said urine tank has a liquid | evel detection
sensor fMW&@%@S%@W&m &‘Gdltﬁpéﬁe@#- said urine tank, a neans for

i ndicating t l[4,qui d | evel detected by,.said liquid | evel detection sensor
i s provided, i ck/‘é’é‘&ﬁﬁp geng Radacgp @Pgéﬁﬁiﬂ}ﬁlﬂe‘f’gﬁﬁw t han the vacuum

punpi ng speed ich is 1.5 tines of one.urine flow djischarged by an adult,

15 and a batt %Wﬁ%ﬂ%‘ig@éﬁgﬁ?&%ﬂﬁﬁwﬁsﬂ%ﬂﬁﬁﬁ integrated with
a deodori zi . . g | yne di sposal device according to
claim 14, V\Ih%l n@%%%"?’é‘%?ﬁﬁ}*%g%&% %dpad has a buffer portion made of

4, uhere corre has. . ade
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ety o D R e Te cuch matertals,
14. The automatic urine disposal device according to claim 1, wherein
said urine tank has a liquid level detection sensor for detecting the Liquid
level of said urine tank,
a means for indicating the liquid level detected by said liquid level
detection sensor is provided,
said vacuum pump has smaller exhaust velocity than the vacuum
pumping speed which is 1.5 times of one urine flow discharged by an adult,
and
a battery which drives said vacuum pump is generally integrated with a

deodorizing means.

15. The automatic urine disposal device according to claim 14, wherein

said urine collecting pad has a buffer portion made of porous fibriform
skeletal material, and

the fibriform skeletal material is non-woven cloth, foam structural
material, PE mesh sheet, sodium carboxymethyl cellulose, superabsorbent
resin such as polyacrylic acid, or flap-type wood pulp which dispersively

contains such materials.

16. The automatic urine disposal device according to claim 14, wherein




16. The automatic urine disposal device according to claim 14, wherein - 19
said vacuum punp is a rotary, displacenent-type vacuum punp with rotating
speed of maxi mum 5,000 rpm and the vacuum punping speed is 40 mnl/sec or

| ess. 17. The automatic urine disposal device according to claim 14,
wherein 5 said urine collecting pad has a buffer portion which encases
super absorbent resin, sponge-like nmatenpal, or porous material. 18. The
automati c urine di sposal device according to claim14, wherein a container
whi ch integrates said vacuum punp, urin nk, and battery 10 into gne
body, and sai%f’lao\‘ﬂ%q%’érpm B paratary,ofl mmtdnesmegumnemmu ne

tank, vacu bat.t er one an 19. The gutonati.c urine
di sposal r&ﬁ%‘i‘ﬁ%”ﬁe‘é@ﬁ’g %H é\f’ﬁﬁn m, A éﬂﬁ vacyum pHEeg speed 1514k 5 d
urine tan er repellent 15 a jOI nt is provided to connect the urine
tank to tlﬂ‘g‘?"fﬁ? 5858 ai nage tube, and the urine tank is replaceabl e by

di sconnecting {-new| O} Momatic urine disposal device according to claim 14, wherein
5 said wurine collecting pad has a buffer portion which encases

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

18. The automatic urine disposal device according to claim 14, wherein
a container which integrates said vacuum pump, urine tank, and battery
10 into one body, and said container has a partition means which separates the

urine tank, vacuum pump, and battery from one another.

19. The automatic urine disposal device according to claim 14, wherein
the inner surface of said urine tank is water repellent,
15 a joint is provided to connect the urine tank to the urine drainage tube,

and

the urine tank is replaceable by disconnecting the joint.






