1 AUTOVATI C URI NE DI SPCSAL DEVI CE AND URI NE RECEPTACLE USED THEREFOR
BACKGROUND OF THE I NVENTION 5 The present invention relates to an automatic
urine disposal device worn 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 al so
relates to a urine receptacle used thereflor. 10 Because of age, physi cal
disability, hospitalization due to injury or illness, or other’physical
condi tions, people sonetines becone unable to voluntarily control the

bl adder or clean up urine on their own. In those situations, generall a
catheter is directly inserted into the bladder to discharge,urine or %éper
di aper is used. 15 When a catheter is directly inserted into the bl adder
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worn 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 used
therefor.

10 Because of age, physical disability, hospitalization due to injury or
illness, 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.

15 When a catheter is directly inserted into the bladder, the wearer
feels great discomfort and there is also the probability of injuring the
urethra or biadder 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

20 may leak, the wearer can become uncomfortable, get stuffy, or skin
troubles such as rashes may occur. To avoid this, the paper diaper must
be frequently changed, which will impose considerable physical and
mental burdens on both the wearer and the caretaker. Imposed on a

daily basis, those physical and mental burdens become a big concern and

25 a significant economical burden as well.




To avoi d those problens, a nmethod has been presented in which urine that
has been absorbed by a urine absorbent nmaterial of a urine receptacle is
di scharged by neans of a vacuum punp and drawn into a wurine tank. The
vacuum punp absorbs air in a sealed urine tank and 5 due to the difference
between the tank's pressure and the atnospheric pressure, urine absorbed
in the urine absorbent material is draire@ Fnto the urine tank. Automatic
uri ne di sposal devices of such configuration have been disclosed in
Japanese Application Patent Laid-open Publication No. Hei 07-171182 and No.
Hei 11-113946. 10 In the prior art disclosed in Japanese Application Patent
Lai d-open Publication No. Hei 07-171182 and No. Hei 11-113946, urine is
drained fromone |ocation of the urine absorbent material, and therefore,
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An object of the present invention is to provide a conpact and |ightwei ght

aut omat i ¢ qr i neduk ePvealifierenice benbearnthienank'ageessure andghe atmagehesic ur i ne
collection by the urine receptacle and also to provide 25 a urinpe
recept acl e usedprebsuref arine absorbed in the urine absorbent material is drained into
the urine tank. Automatic urine disposal devices of such configuration
have been disclosed in Japanese Application Patent Laid-open
Publication No. Hei 07-171182 and No. Hei 11-113946.
10 In the prior art disclosed in Japanese Application Patent Laid-open
Publication No. Hei 07-171182 and No. Hei 11-113946, urine is drained
from one location of the urine absorbent material, and therefore, the
percentage of urine collection from the urine receptacle (urine absorbent
material) is low. For this reason, the amount of urine which remains in
15 the urine receptacle (urine absorbent material) is large, which makes the
wearer feel uncomfortable. To reduce the amount of urine which
remains in the urine receptacle, the capacity of the vacuum pump must be
increased. Accordingly, it becomes necessary to increase the size and
volume of the urine disposal device.
20
BRIEF SUMMARY OF THE INVENTION
An object of the present invention is to provide a compact and

lightweight automatic urine disposal device which increases the

percentage of urine collection by the urine receptacle and also to provide

25 a urine receptacle used therefor.




To achi eve the aforementioned object, the present invention is designed
such that it incorporates a urine receptacle in which an urine absorbing
space formng sheet is disposed between a perforated urine absorbent sheet
for absorbing urine discharged in a top sheet and a 5 support sheet, and
urine is drawn through a urine drainage port formed on the support’sheet
into a sealed urine tank by nmeans of a wadudam punp via a urine drainage
tube. In other words, in the present invention, a urine absorbent |ayer is
formed by using a urine absorbing space form ng sheet disposed between 10
a perforated urine absorbent sheet on which a |iquid-perneable, hard

breat hable top sheet is | ocated and a non-breat habl e, quuid-iﬁperneable
support sheet, and urine is drained by making the pressure in a |large
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via a urine drainage tube.
in other words, in the present invention, a urine absorbent layer IS
formed by using a urine absorbing space forming sheet disposed between
10 a perforated urine absorbent sheet on which a liquid-permeable, hard-
breathable top sheet is located and a non-breathable, liquid-impermeable
support sheet, and urine is drained by making the pressure in alarge
number of urine drainage pores formed on the perforated urine absorbent
sheet negative, and then urine is drawn into the urine tank via a urine
15 drainage tube.

In the urine receptacle used for the present invention, urine which
has been discharged in the top sheet is absorbed through a large number
of urine drainage pores formed on the perforated urine absorbent sheet.
Therefore, the percentage of urine collection from the urine receptacle

20 increases and the amount of urine which remains in the urine receptacle
is reduced. With the increase in the percentage of urine collection, a
small-capacity vacuum pump with a low suction force can drain urine.

Therefore, it is possible to drain urine from the urine receptacle without

discomfort to the wearer, and the device can be compact and lightweight.




4 BRI EF DESCRI PTION OF THE SEVERAL VIEWS OF THE DRAWNG FIG 1 is a
schemati ¢ di agram of an enbodi nent of the present invention, and FIG 2
through FIG 4 are a top view, a bottomview, and an exploded perspective
view of the urine receptacle, respectively. FIG 5 5 is a cross-sectional
view taken along the line AAin FIG 2. FIG 6 is an enlarged plan view of
a support sheet which is a conponent of ~the- urine receptacle. FIG 7

expl ains functions of the urine receptacle, and FIG 8 shows another
enbodi ment of a urine drainage tube. 10 DETAI LED DESCRI PTI ON OF THE
INVENTION FIG 1 through FIG 6 show an enbodi ment of the present
invention. FIG 1 is a schematic diagramof an embodi ment of the present
invention. FIG 2 is atop view of the urine receptacle, FIG 3 is a
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urine receptacle. FIG. 7 explains functions of the urine receptacle, and

FIG. 8 shows another embodiment of a urine drainage tube.

10 DETAILED DESCRIPTION OF THE INVENTION
FIG. 1 through FIG. 6 show an embodiment of the present invention.
FIG. 1 is a schematic diagram of an embodiment of the present invention.
FIG. 2 is a top view of the urine receptacle, FIG. 3 is a bottom view of the
urine receptacle, and FIG. 4 is an exploded perspective view of the urine
15 receptacle. FIG. 5 is an enlarged cross-sectional view taken along the
line A-Ain FIG. 2. FIG. 6 is an enlarged plan view of a support sheet
which is a component of the urine receptacle.
in Figures 1 through 6, a urine receptacle 1 which absorbs urine
discharged from a wearer's urinating part, not shown, is in the concaved
20 shape, as shown in FIG. 3, and its width at the middle portion in the
longitudinal direction (direction of the wearer's front and rear) 2 is narrow
so that it is shaped like an hourglass. The reason for this shape is to fit

the wearer's crotch.

As shown in FIG. 4, the urine receptacie 1 consists of a top sheet 2,

25 perforated urine absorbent sheet 3, urine absorbing space forming sheet




5 4, support sheet 5, urine absorbent sheet 6, outer sheet 7 and gathers B.
The top sheet 2 is made of a |iquid-perneable, hard-breathabl e nonwoven
cloth, and the perforated urine absorbent sheet 3 is nmade of |iquid-

| nper meabl e, non- breathable vinyl. The urine absorbing space formng 5
sheet 4 is made of a rough fibrous material which does not hold Iiquid,
and the support sheet 5 is nmade of a |igqubd-i nperneabl e, non-breat habl e,
el astic pol yet hyl ene sheet, rubber, or vinyl. Furthernore, the urine
absorbent sheet 6 is nade of a conpound material which conpounds a

| i qui d- per mreabl e nonwoven cloth, flocculent pulp, and a polyner 10
absorbent, and the outer sheet 7 and gathers 8 are nmade of |iquid-

i mper meabl e nonwoven cloths. The outer sheet 7 is a thin,
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material (not sho such as a pol ypropyl ene nonwoven cloth, to prevent

the wearer from,BeqREANIE, AEHF-BRERRABIBIVinyl. TTRe iuRRETabsBrding spate fdrmimyt er
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the wearer's front and rear), three-di nensional gathers 8 are created such

that they are sinantheduppusrstieyt Alionmgdehd saniigpiropgrnogablegnorpbireathalbleet 7 as
shown in FIG 5. These slantingly provided three .
elastic polyethylene sheet, rubber, or vinyl. Furthermore, the urine
absorbent sheet 6 is made of a compound material which compounds a
liquid-permeable nonwoven cloth, flocculent pulp, and a polymer
10 absorbent, and the outer sheet 7 and gathers 8 are made of liguid-
impermeable nonwoven cloths.
The outer sheet 7 is a thin, liquid-impermeable sheet and is made of
a polyethylene film, for example. The outer sheet 7 may be simply made
of a liquid-impermeable member; however, desirably, an optimal member
15 can be chosen by taking into account stuffiness which may result from the
prolonged use. The outer surface of the outer sheet 7 is laminated with
a soft and smooth surface material {not shown), such as a polypropylene
nonwoven cloth, to prevent the wearer from becoming uncomfortable.
The inner surface of the outer sheet 7 has been treated with a water-
20 repellent material.
Along the periphery of the outer sheet 7 in the longitudinal direction
@mwmcmwwwmmﬂmumnmmmm&mmmMMmmMSawe

created such that they are slanted inwardly along the periphery of the

outer sheet 7 as shown in FIG. 5. These slantingly provided three-

25 dimensional gathers 8 prevent leaks from the sides caused by the




25 di nensional gathers 8 prevent |eaks fromthe sides caused by the 6
wearer's physical activity or change of posture. In addition, a through
hol e 7a through which a urine drai nage tube 10 passes is created on the
outer sheet 7. A urine absorbent sheet 6 adheres to the top surface of the
outer 5 sheet 7. The urine absorbent sheet 6 is provided to absorb urine
whi ch has not been collected by the suppbrt sheet 5, thereby preventing
urine fromwetting the wearer's clothes or bedding and al so preventing
urine fromcomng in contact with the wearer's skin. A through hole 6a

t hrough which a udne drai nage tube 10 passes is created on the urine
absorbent 10 sheet 6. A support sheet 6 adheres to the surface of the

uri ne absorbent sheet 6. The support sheet 5 has a concave portion 5b into

which the wurine absorbicr : ' c Hition FH ikfBERADOr €, a
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such that it ocated™at an approximatée center of the perforated urine
absorbent sheet, g dMaletl? Wi || be described |ater, on which a [ arge nunmber
of urine drainage pores 3a are forned. Both sides of the support sheet 5

which fit to the weR[fRe absoerbshad & adheretitothe fogd Juréace dfdbe@utért t i ng
t hereby form ng peripheral pieces 5c, as shown in Figures 5 and 6, to
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space formng sheet 4 fits into the concave portion 5b, and a perforated
uri ne absor benthashesbednicllditspdyatheeupphy sheet 5, thereby preventing urine
from wetting the wearer's clothes or bedding and also preventing urine
from coming in contact with the wearer's skin. A through hole 6a through
which a urine drainage tube 10 passes is created on the urine absorbent
10 sheet 6.
A support sheet 5 adheres to the surface of the urine absorbent
sheet 6. The support sheet 5 has a concave portion 5b into which the
urine absorbing space forming sheet 4 can fit. Furthermore, a urine
drainage port 5a to which a urine drainage tube 10 is connected is formed
15 in the concave portion 5b.  The urine drainage port 5a is formed such
that it is located at an approximate center of the perforated urine
absorbent sheet 3, which will be described later, on which a large number
of urine drainage pores 3a are formed.
Both sides of the support sheet 5 which fit to the wearer's crotch
20 (urinating part) are loose fitting thereby forming peripheral pieces 3¢, as
shown in Figures 5 and 6, to prevent urine from leaking from the sides.
In FIG. 6, a urine absorbing space forming sheet 4 fits into the concave

portion 5b, and a perforated urine absorbent sheet 3 is disposed on the

top surface of the urine absorbing space forming sheet 4. The support

25 sheet 5 is made of an elastic material such as polyethylene foam.




top surface of the urine absorbing space form ng sheet 4. The support 25
sheet 5 is made of an elastic material such as polyethylene foam 7 The

uri ne absorbing space form ng sheet 4 is made of a porous, fibriform
skeletal material with no water -absorption capability and the sides of
the sheet 4 adhere to the concave portion 5b of the support sheet 5 thereby
nmolding into it. The urine absorbing space formng sheet 4 is 5 made of a
5 to 10 mmthick, porous nmaterial to ensure that the air space for sucking
urine (urine collecting space) is maximzed. The urine absorbing space
form ng sheet 4 fits into the concave portion 5b of the support sheet 5.
This configuration elimnates clearance or level difference between the
uri ne absorbing space form ng sheet 4 and the 3-0 support sheet 5 thereby

preventing uri f ining. A f '
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3. The perfora urine absorbent s simlar shape as the urine
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adheres to the support sheet 5 as shown in FIG Thus, the urine

absor bi ng sspaceni@s 6t 8% ®REnnd tHick, PosdLaseatdrRl 1@ ensireahpttheainspake20 urine
absorbent sheet 3 and the support sheet 5. Urine drainage pores 3a are

formed on the geréockngdrine ilivine aditeeting spaséjeistmaxibizadbenThenering ea wher e
urine is discharged fromthe
absorbing space forming sheet 4 fits into the concave portion 5b of the
support sheet 5. This configuration eliminates clearance or level
difference between the urine absorbing space forming sheet 4 and the
10 support sheet 5 thereby preventing urine from remaining.

A perforated urine absorbent sheet 3 on which a large number of
urine drainage pores 3a are formed is disposed on the top surface of the
urine absorbing space forming sheet 4. The urine absorbing space
forming sheet 4 is disposed such that it comes in close contact with the

15 bottom surface of the perforated urine absorbent sheet3. The
perforated urine absorbent sheet 3 is a similar shape as the urine
absorbing space forming sheet 4, and the bottom surface of its periphery
adheres to the support sheet 5 as shown in FIG. 5. Thus, the urine
absorbing space forming sheet 4 is disposed between the perforated

20 urine absorbent sheet 3 and the support sheet 5.

Urine drainage pores 3a are formed on the perforated urine
absorbent sheet 3 between the area where urine is discharged from the

urinating part and the vicinity of the buttocks in order to increase the

percentage of urine collection as well as to handle spread of urine due to

25 urination while the wearer is lying down on his/her back or sitting.  Urine




urinating part and the vicinity of the buttocks in order to increase the
percentage of urine collection as well as to handle spread of urine due to
25 urination while the wearer is |ying down on his/her back or sitting.
Uine 8 drainage pores 3a are forned at |ocations with different distances
necessary for effectively collecting urine. Furthernore, the dianeter of
the urine drainage pore 3a can be changedg8aecording to its |ocation from
which urine is collected; for exanple, the dianeter of the pore near the 5
urinating part can be nmade | arger than that of other pores. The top sheet 2
I s di sposed on the surface of the perforated urine absorbent sheet 3 and a
urine sensor 9 is |located between the top sheet 2 and the perforated urine
absorbent sheet 3. The surface of the perforated urine absorbent sheet 3
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fabric is mni gizedyrihB iREdidcted fotexifpleshRediamet@sofue popantavothet he
surface of the nonwoven cloth used as the top sheet 2 where it conmes in

contact wisth tfipaiBgipei carkbé reidergrgertharaticht ohettsrmpovesdi ng skin. This is
to increase the |iquid-absorbent and sweat-absorbent capabilities so that

urine can be 20 quiTié topadsast i26id dispaskd anrthesutfesemddee perferated ufibe med on
the perforated wurine absorbent sheet 3 through small pores created in the
mesh sheet. absorbent sheet 3 and a urine sensor 9 is located between the top sheet
2 and the perforated urine absorbent sheet 3. The surface of the
perforated urine absorbent sheet 3 is covered with the hard-breathable
10 top sheet 2. Urine discharged by a wearer is absorbed by the top sheet
2 and then absorbed into urine drainage pores 3a formed on the
perforated urine absorbent sheet 3. The top sheet 2 is made of a liquid-
permeable, hard-breathable nonwoven cloth which is made of, for
example, polypropylene and polyolefin polyester blended with cotton so
15 that friction between the wearer's skin and the fabric is minimized.
in addition, a mesh sheet makes up a part of the surface of the
nonwoven 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
20 quickly absorbed by the urine drainage pores 3a formed on the perforated
urine absorbent sheet 3 through small pores created in the mesh sheet.
Because urine can be quickly absorbed by the perforated urine absorbent

sheet 3, the wearer has a minimai amount of discomfort due to moisture

around the wearer's urinating part.

25 Herein, hard breathability of the top sheet 2 will be explained. Hard




Because urine can be quickly absorbed by the perforated urine absorbent
sheet 3, the wearer has a mniml anount of disconfort due to noisture
around the wearer's urinating part. 25 Herein, hard breathability of the
top sheet 2 will be explained. Hard 9 breathability of the top sheet 2
means that the breathability nmeasured according to the CGeneral Textile
Testing Method's breathability testing -nBthod A prescribed in JI'S LI 096,
6.27.1, is fromO to 100 cc/cn/second and preferably fromO to 50

cc/ cn/ second when the top 5 sheet 2 is noist. Wien the top sheet 2 is dry,
the breathability is from20 to 200 cc/cn®/second, preferably from20 to
100 cc/cnR/second, and nore preferably from20 to 50 cc/cnR/second.

Mor eover, "being nmoist" is a condition in which noisture content (% of

the top sheet ﬁ:éé%ﬁébhifyséﬁhgit dnbit 3 fipahelh Rhegreatabligmeasdd % or - 10

nore, and "bei ondrtron i1n ch the top sheet 2 has been left
dry in the 20 '#cﬁ%’tﬂnéfﬁ?@me‘y@éﬁ&%ﬁwaﬁms,Te%ﬁng MotROdd ibréathabliity Wetihgi S
ol st ur

called, officia e regaln. Mlsture content = (Wi ght of npist sheet

- \Veei ght of dwnefﬁ'ae_?i,) e YitaitinOis dnosheey), is ot oon 1) 15 In FIG

1, one end of the urine drainage tube (first urine drainage neans) 10 is

connect ed t o t he/ahiBscohdparthpreigrably fiemfiionsticonnt/secosdpenthetert 5. The
uri ne drainage tube 10 penetrates holes 6a and 7a of the urine absorbent

sheet 6 argl t hesheet @iis sivistt  Wherdthiehopshiet 2 émdryi, the bsatiahilly is §o 20
one-touch joint 13. The ogne-touch joint 13 is npunted tp 20 %ne grrlgorgf t he
uri ne drai nage b9 ¢olentaecand, pesiaratiivniigem 4 ihifo e¢/cm fsecond, an
preferably from 20 to 50 cc/cm®/second.
Moreover, "being moist” is a condition in which moisture content (%)
of the top sheet 2 that is obtained by the following equation is 100 % or

10 more, and "being dry" is a condition in which the top sheet 2 has been left
dry in the 20 °C and RH60 % atmosphere, or the condition of, whatis
called, official moisture regain.

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

15 in FIG. 1, one end of the urine drainage tube (first urine drainage
means) 10 is connected to the urine drainage port 5a formed on the
support sheet 5.  The urine drainage tube 10 penetrates holes 6a and 7a
of the urine absorbent sheet 6 and the outer sheet 7 and the other end is
connected to a one-touch joint 13.  The one-touch joint 13 is mounted to

20 one end of the urine drainage tube (second urine drainage means) 11.
This joint 13 connects the other end of the urine drainage tube 10 to the
end of the urine drainage tube 11. The urine drainage tubes 10 and 11

are made of soft, flexible materials such as soft resin, and the one-touch

joint 13 is made of a soft material.

25 A urine tank 21 is sealed by a lid 22. The other end of the urine




This joint 13 connects the other end of the urine drainage tube 10 to the
end of the urine drainage tube 11. The urine drainage tubes 10 and 11 are
made of soft, flexible materials such as soft resin, and the one -touch
joint 13 is made of a soft material. 25 A urine tank 21 is sealed by a lid
22. The other end of the urine - 10 drainage tube 11 passes through the
lid 22 of the urine tank 21 and is |ocat¥d 4 n the vapor phase area 2la of
the urine tank 21. One end of the vacuumtube 12 is connected to a vacuum
punp 23 and the other end passes through the Iid 22 of the urine tank 21
and is located in the vapor 5 phase area 2l1la of the urine tank 21. Like the
urine drainage tubes 10 and 11, the vacuumtube 12 is al so nade of a soft,
flexible material. The capacity of the urine tank 21 is about 600 CMB

flexible mterial of _ _
or 1000 cra. whitkinone RORE 1 opst R RbuIS e o8 of B UM R e
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driving power and 1's ntr y a control device installed in

the control bogrd 26 y,5h8 MaCHHALAEERO 23vdctiufBlimp dsanidithesotierartier of 30
nm x 70 mm Vos{agge otP t he Iﬁattery 25 is approxi?rately 6 V. 15 A urine

sensor 9 det eCtinckBathrolbRh&IRE 2battheuAnbaaes andidiocated intheeapr 1t s
el ectrically conductive and detects the wearer's urination by sensing the

resi stance val ymasbange 21ahe this urine datie21 obikeitiymarine deaisageduss 1he urine
sensor 9 is inputted via signal lines 14 and 15 into_the control board 26
that controls tdrel vhcehamapuam t28e 12He alsogmade [of asoft, flexible material. The
capacity of the urine tank 21 is about 500 cm?® which can store two
separate urinations. This tank alsa comes in 200 cm® or 1000 cm® which
allows for the prolonged use at night.
10 The vacuum pump 23 is driven by a motor 24. The motor 24 uses
a battery 25 as a driving power source, and is controlled by a control
device installed in the control board 26. The vacuum pump 23 is small
having a diameter of 30 mm x 70 mm. Voltage of the battery 25is
approximately 6 V.
15 A urine sensor 9 detects that urine has been discharged in the top
sheet 2. Itis electrically conductive and detects the wearer's urination by
sensing the resistance value change. The urine detection signal
detected by the urine sensor 9 is inputted via signal lines 14 and 15 into
the control board 26 that controls the vacuum pump 23. The signal lines
20 14 and 15 are connected by a one-touch joint 16.
In this configuration, the urine receptacle 1 is worn so that the top
sheet 2 comes in contact with the urinating part of a wearer (not shown) in
his/her underwear. The urine tank 21, vacuum pump 23, and the motor

24 can be carried by the wearer or can be placed on or under the bed on

25 which the wearer lies.




20 14 and 15 are connected by a one-touch joint 16. In this configuration
the urine receptacle 1 is worn so that the top sheet 2 conmes in contact 1
with the urinating part of a wearer (not shown) in his/her underwear. The
urine tank 21, vacuum punp 23, and the notor 24 can be carried by the
wearer or can be placed on or under the bed on 25 which the wearer lies. -
11 Wen the wearer urinates in this situdti-on, urine discharged in the .
urine receptacle 1 is absorbed by the top sheet (nonwoven cloth) 2. \Wen
the top sheet 2 absorbs urine, the space anong fibers of the top sheet 2
is filled with urine. Wien the top sheet 2 absorbs urine, the urine 5
sensor 9 is turned on, and a urine detection signal is inputted into the
control board 26. The control device installed in the control board 26

activates the motor 6%3&€%gfe%¥eertnkfﬁ%té’@lﬂwg‘Qﬁ&%o%é:riﬁ@&i@cﬁéfgemnttﬁ@ urine

tank 21 has been diV¥ e vacuum p alr pressure in the

urine absorbin iﬁﬁg&ﬁ%ﬁgtg@%dﬁsté&o%éd\%ﬁ%wg& MSorAPAEh clethying sheet 4

decreases, cre I've pressure a | arge nunber of urine drai nage

pores 3a for meqyAgn tiEtdReL s 3t fborid Bfne, ahe ephesantdiegibeds of the topp sheet 2
i s hard-breat habﬁe ando?'ﬁée outer sheet 7 is Eon-breat habl e. Therug?ore,

pressure in thgndet Pes ARSI Btine s patiterothettbp sheeh2 abberbsbiritg, $hpaoene or mi n
sheet 4 efficiently decreases. 15 Wen pressgre in the uri nrg@abrgrbi ng )

space of tshe urdepgor@sPishedonsaat e Urinerdetectiinesignal iséypiies inGyfeei ve, a
gghggaﬂgzgftlonkfzgfe |;im;rqﬁ£ethgﬂzgl‘of t he urine_dr?inage gL es 3a.
away from tK’e ur inne g(rméi nadg e vicednstetied i el 6RO BPA pore 3a
activates the motor 24 to drive the vacuum pump 23.
When air in the urine tank 21 has been discharged by the vacuum
pump 23, air pressure in the urine absorbing space inside the urine
10 absorbing space forming sheet 4 decreases, creating negative pressure in
a large number of urine drainage pores 3a formed on the perforated urine
absorbent sheet 3. The top sheet 2 is hard-breathable and the outer
sheet 7 is non-breathable. Therefore, pressure in the urine absorbing
space of the urine absorbing space forming sheet 4 efficiently decreases.
15 When pressure in the urine absorbing space of the urine absorbing
space forming sheset 4 becomes negative, a uniform suction force is
created in all of the urine drainage pores 3a. Consequently, itis possible
to draw urine from a urine drainage pore 3a away from the urine drainage
port 5a to the urine absorbing space. As shown in FIG. 7, urine 20
20 (indicated by horizontally hatched lines) flows into the pores of the fibrous
material 4a which create a urine absorbing space 4A of the urine
absorbing space forming sheet 4 and flows in the direction indicated by
thick arrows. Urine absorbed by the urine absorbing space forming

sheet 4 is drawn into a urine drainage tube 10 by means of a suction force

25 due to negative pressure.




port 5a to the urine absorbing space. As shown in FIG 7, urine 20 20

(i ndicated by horizontally hatched lines) flows into the pores of the
fibrous material 4a which create a urine absorbing space 4A of the urine
absorbing space formng sheet 4 and flows in the direction indicated by
thick arrows. Urine absorbed by the urine absorbing space formng sheet 4
is drawn into a urine drainage tube 10 -byidreans of a suction force 25 due
to negative pressure, -- 12 The urine drainage pores 3a of the perforated
urine absorbent sheet 3 are formed in such a way that, with the
appropriate nunber of pores of a certain dianeter, the urine drainage
pores 3a properly naintain negative pressure in the urine absorbing space
so as to draw urine into the urine 5 absorbing space by neans of a uniform

suction force fr Ommmrﬂie @g@aﬁ%ﬂﬁag%}#&%g RfforateWiirivl dRRseritsheent act

with the perforate sheet That 1s, the perforated urine

absor bent 'sheely Al(5mg 0¥ si9la WhyOh e it ONTHERSHate DpRies 10 b

pressure in the urine "a I ng space of the urine absorbing space form ng

sheet 4. Wt hoderdfh GiheRt, iR aiélarinde phreerdepiopeligetaitiaininegatives
e u

excl usively drawn om thé vicinity of t ri ne drai nage port 5a (urine

drai nage tube }pasdupe M tHtcuring hBsorBiny sppe dadetdldraveanisé mgo theeupiee cent age
of urine collection to decrease Uine drawn into the urine drainage tube
10 is fursher diavrbihgispatéiby ndansrofreeunitorkn ctiop foree inepa wide FeaMure via
the urine drainage tube 11 and stored in the tank. The urine tank 21 can
be removed by dhe¢tamsieest heyhichieones inccantastvwithcthepsstoratediiine 1 by

unl ocki ng the one-touch joint 13 as
absorbent sheet 3. That s, the perforated urine absorbent sheet 3 is

provided in order to uniformly create negative pressure in the urine
absorbing space of the urine absorbing space forming sheet 4. Without
10 the perforated urine absorbent sheet 3, urine is exclusively drawn from
the vicinity of the urine drainage port 5a (urine drainage tube 10) into the
urine drainage tube 10, causing the percentage of urine coltection to
decrease. |
Urine drawn into the urine drainage tube 10 is further drawn into the
15 urine tank 21 by the negative pressure via the urine drainage tube 11 and
stored in the tank. The urine tank 21 can be removed by disconnecting
the urine drainage tubes 10 and 11 by unlocking the one-touch joint 13 as
well as by disconnecting the signal lines 14 and 15 by unlocking the one-
touch joint 16.  Thus, the automatic urine disposal device inciuding the
20 urine tank 21 can be carried and urine stored therein can be disposed of.
The urine tank 21 can be carried by removing the lid 22 from the urine
tank 21 and urine stored in the urine tank 21 can be disposed of.
Moreover, after the wearer has worn the urine receptacle 1 for a day
or when it became dirty due to defecation, the used urine receptacle 1 is

25 discarded by disconnecting the urine drainage tube 10 from the urine




wel | as by disconnecting the signal lines 14 and 15 by unl ocki ng the one-
touch joint 16. Thus, the automatic urine disposal device including the 20
urine tank 21 can be carried and urine stored therein can be disposed of.
The urine tank 21 can be carried by renoving the lid 22 fromthe urine

tank 21 and urine stored in the urine tank 21 can be di sposed of. Moreover,
after the wearer has worn the urine receptacte 1 for a day or when it
becane dirty due to defecation, the used urine receptacle 1 is 25

di scarded by di sconnecting the urine drainage tube 10 fromthe urine -- 13
sensor 9 by unlocking the joints 13 and 16, and the wearer wears a new
urine receptacle 1. A urine receptacle 1 according to the present invention
is designed such that a urine absorbing space form ng sheet 4 is disposed
between a 5 perfar ' 5, and
urine is drai né&”gﬂf%ﬁ’ghﬁﬂb a?%g%ﬁéﬁé;ﬁsc?{mﬁ{rq%ﬁ gﬁgi@\;\%gpg’%?eszﬂggwforned
on the perfor L orbent sheet 3 and is drawn into a seal ed urine
tank 21 by neghggb Cgaeggﬁﬁh1punp 23 via urine drai nage tubes 10 and 11.

This configuration gRK@s rktefasil Phecdr@ingibhaphedtnyinvestiorns dgsignédur i ne
10 collection even if the vacuum punp 23 has a | ow suction force. FIG 8

shows anot her ejippdhBRA AL absurbing sgace foraing stbeet M0is didgpasied beteeanect ed to
the urine receptacle 1. The urine drainage tube 10 shown in FIG 8 is

di fferent f r omgdroratddnerinly abswrpent shzet Braricha sappurd sheetf, atbdingisodi nent .
In FIG 8, a space-holding material 10B is 15 provided on the inner surface
of the outer shdrainetOAraigh atargeinuenkdr of wrge drainpge poresida forgws oy ihet i on
allows the outer shell 1 OA to be nade of a . , .
perforated urine absorbent sheet 3 and is drawn into a sealed urine tank
21 by means of a vacuum pump 23 via urine drainage tubes 10 and 11.
This configuration makes it possible to maintain high percentage of urine
10 coltection even if the vacuum pump 23 has a low suction force.
FIG. 8 shows another embodiment of a urine drainage tube 10
which is connected to the urine receptacle 1. The urine drainage tube 10
shown in FIG. 8 is different from the urine drainage tube in the above-
mentioned embodiment.  In FIG. 8, a space-holding material 10B is
15 provided on the inner surface of the outer sheli 10A of the urine drainage
tube 10. This configuration allows the outer shell 10A to be made of a
soft material such as liquid-impermeable vinyl and to ensure a space for
vacuuming urine without being compressed by a wearer's weight.
Furthermore, in the aforementioned embodiment, a soft flexible material,
20 such as liquid-impermeable rubber or soft resin, must have sufficient
rigidity so that it will not be compressed by a wearer's weight. However,
the urine drainage tube 10 shown in FIG. 8 can have more flexibility
thereby reducing discomfort to the wearer.

As state above, in the urine receptacle used for the present

25 invention, urine discharged in a top sheet is absorbed through a large




soft material such as |iquid-inperneable vinyl and to ensure a space for
vacuum ng urine w thout being conpressed by a wearer’'s weight. Furthernore
in the aforementioned embodi ment, a soft flexible material, 20 such as ’
l'i qui d-inpermeabl e rubber or soft resin, nust have sufficient rigidity so
that it will not be conpressed by a wearer's weight. However the urine
drai nage tube 10 shown in FIG 8 can havddmore flexibility ihereby
reduci ng di sconfort to the wearer. As state above, in the urine receptacle
used for the present 25 invention, urine discharged in a top sheet is
absorbed through a large - 14 nunber of urine drainage pores formed on
perforated urine absorbent sheet. Therefore, the percentage of urine
collection increases and the anount of urine which remains in the urine

receptacle is red %?g’étfﬁ%%{a?i@g@% EBFé%?ﬁeHVQ\JAnE RefceRiNrRO8b$drbdht ne

col lection, a SWHl uum punp a |l ow suction force can

drain urine frQupLhe tddfre AHEHePERagB Pl coléitibnfintreases ahd tessi bl o

to drain urine omthe urin eceptacCle w thout disconfort to the wearer,

and the device a‘rl;'n‘?dbrﬁ%f LRABRAEN stfaihb G iHeRlGHYS recSiptante Isveddesd ceWitin b
. - - - ) e
conpact and |lightweight, If it is used as a 10 portable automatic urine

di sposal devi cqpe ircrithdd intepsterthfe of arihe colfeatidne aremal capecitise t he
device is conpact and |ightweight and the vacuum punp does not

gnn_ecessa_rg,i |y aBganm girmp withi s w suctioni foede carddrain Uriee dom e einet | y
rai ned without bothering other patients in the room at night 15
Furthernore, i ratsbebexftonatesak i Jiheceforsdds poasible nednajmerng frgﬂb@@é"i”e
receptacle without discomfort to the wearer, and the device can be
compact and lightweight.
Since the device can be compact and lightweight, if itis usedas 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 absorb air, noise is minimal and
urine can be quietly drained without bothering other patients in the room
at night.
15 Furthermore, in the aforementioned embodiments, peripheral pieces
provided on the support sheet prevent urine from leaking from the sides.
Consequently, urine leaks from the sides can be doubly prevented by the
peripheral pieces and the gathers formed on the outer sheet. However,
it is obvious that the peripheral pieces are not necessarily provided on the
20 support sheet in a practical use of the urine receptacle.
Moreover, in the aforementioned embodiments, the top sheet is
hard-breathable and the support sheet is non-breathable. However, if
the pressure in the urine drainage pores of the perforated urine absorbent

sheet is made negative, it is obvious that the same effect can be expected

25 when those sheets are slightly breathable.




provi ded on the support sheet prevent urine fromleaking fromthe sides.
Consequently, urine |leaks fromthe sides can be doubly prevented by the
peri pheral pieces and the gathers formed on the outer sheet. However, it
is obvious that the peripheral pieces are not necessarily provided on the
20 support sheet in a practical use of the urine receptacle. Mreover, in
t he af orenenti oned enbodi nents, the top-steet is hard-breathable and the
support sheet is non-breathable. However, if the pressure in the urine
dr ai nage pores of the perforated urine absorbent sheet is nmade negati ve,
it is obvious that the sane effect can be expected 25 when those sheets are
slightly breathable. - 15 The present invention can increase the
percentage of urine collection by the urine receptacle and reduce the

amount of urine Whiﬁg B%%Q&@?;%ht%ﬁ E‘En %%ﬁ%ﬁfﬁr@@ﬁtﬁgemﬁhﬁéore a smal |

capacity vacuum pu urine ne réceptacle. As a

ot ort 1o BBk Pyt deeld da{dl@aﬁa?@adééethérarﬁ@meﬂ@%@qmwthout

di sconfort to t e wear evi ce can be conpact and |ightwei ght

Since the devi Ga |H%é§1ﬁﬂ@%c@§tﬂcie' ghthepeary, a dérhall tapacitysatuam a

portabl e automatic urine disposal device, it will be nost efficient.

Furthernore, begaNsBah Paif ®Yinedrdns tisoUNe recuptiadié ghAsel rgbtltahis passible
vacuum punp does not unnecessarily absorb air, noise is m ninmal and urine

can be quiset |y tdrcrainading frdinuibe bdhheecemadbhemqmadlssnnﬁommtheewﬁatﬂih at
night. - 16 WHAT IS CLAIMED IS _ i
and the device can be compact and lightweight.

Since the device can be compact and lightweight, if itis used as a
portable automatic urine disposal device, it will be most efficient.
Furthermore, because the device is compact and lightweight and the

10 vacuum pump does not unnecessarily absorb air, noise is minimal and

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

at night.




1. An automatic urine disposal device for absorbing urine collected in a
urine receptacle by neans of a vacuum punp and directing it to a urine
tank, said urine receptacle conprising 5 a top sheet disposed on said urine
receptacle's surface which conmes in contact with the wearer's skin, a
perforated urine absorbent sheet on which a | arge nunber of urine drainage
pores for absorbing urine discharged in d& & top sheet are fornmed, 10 a
support sheet disposed on said top sheet's opposite side which does not
come in contact with the wearer's skin, and a urine absorbing space form ng
sheet which is disposed closer to the support sheet than said perforated
urine absorbent sheet, characterized in that 15 said urine tank is seal ed
sai d support sheet has a first urine drainage neans, a second urine ’

drai nage neans,far ~qiar ' ine into said urine tank is connected to
sa!g first ;Jri ﬁ%ﬂgﬂ;ﬂfsﬁ%“ﬁﬁgwé and said vacuum punp vacuuns the inside of
sald urine tank. - iRTRhEQisEdae dBVie ISreabstRlinguriecsrliechd t o
claim1l1, char acteri'?gﬁqﬁﬁﬁg{m@g?\d&%ggnghuri ne drai ’ngger nmeans ‘lug a tube,

and said vacuympiR REENERR B hehh8BF adjadulin Miemp @l dikietiflg itAp aaut omat i ¢
uri ne disposal device according to claim1, - 17 characterized in that
urine tank, said urine receptacle comprising
5 a top sheet disposed on said urine receptacle's surface which
comes in contact with the wearer's skin,
a perforated urine absorbent sheet on which a large number of urine
drainage pores for absorbing urine discharged in said top sheet are
formed,
10 a support sheet disposed on said top sheet's opposite side which
does not come in contact with the wearer's skin, and
a urine absorbing space forming sheet which is disposed closer to
the support sheet than said perforated urine absorbent sheet,
characterized in that |
15 said urine tank is sealed,
said support sheet has a first urine drainage means,
a second urine drainage means for directing urine into said urine
tank is connected to said first urine drainage means, and
said vacuum pump vacuums the inside of said urine tank.
20
2. An automatic urine disposal device according to claim 1,

characterized in that said second urine drainage means is a tube, and

said vacuum pump absorbs air from said urine tank.

25 3. An automatic urine disposal device according to claim 1,




said urine receptacle has a urine sensor for detecting that urine has been
di scharged in said urine receptacle and activating said vacuum punp, 5
sai d support sheet is liquid-inperneable and non-breathable, and said
vacuum punp decreases pressure in said urine tank and draws urine froma
uri ne drainage neans formed on said support sheet to said wurine tank. 10
4. An automatic urine disposal device aecbifdtng to claim3, characterized
in that said urine tank has a lid for sealing said urine tank, said second
urine drainage neans directs urine froma first urine drainage means
formed on said support sheet to said urine tank via said 15 1id, said
vacuum punp makes pressure of the urine drainage pores of said perforated
uri ne absorbent sheet negative and absorbs urine into said urine tank. 20

5. An autonmatic | di devi ce according to claim3, characterized
in that said to %g%éég?g%cgmﬁﬁ%ti d- perneabl e and hard-breat hable, said urine

absorbi ng_space T or (g %Al ?ELepidclbHsNarind 8enseH 8 Hbfetlingthataritediasage
means is connected to said second urine 25 drainage neans by a joint. - 18

6. fg fut omat i Gdii HEcKirgBd FRbaidaNinttreaepriclt aed hetivltinigneald vaahanact er i zed
I N a

pump,

5 said support sheet is liquid-impermeable and non-breathable, and
said vacuum pump decreases pressure in said urine tank and draws
urine from a urine drainage means formed on said support sheet to said

urine tank.

10 4. An automatic urine disposal device according to claim 3,
characterized in that
said urine tank has a lid for sealing said urine tank,
said second urine drainage means directs urine from a first urine
drainage means formed on said support sheet to said urine tank via said
15 lid,
said vacuum pump makes pressure of the urine drainage pores of
said perforated urine absorbent sheet negative and absorbs urine into

said urine tank.

20 5. An automatic urine disposal device according to claim 3,
characterized in that
said top sheet is liquid-permeable and hard-breathable,
said urine absorbing space forming sheet is fibrous, and
said first urine drainage means is connected to said second urine

25 drainage means by a joint.




said top sheet covers the surface of said perforated urine absorbent

sheet, 5 said urine absorbing space form ng sheet is disposed between the
bottom surface of said perforated urine absorbent sheet and said support
sheet. 7. An automatic urine disposal device according to claim®6,
characterized in that 10 said top sheet is hard- breathable, and said
support sheet is liquid-inperneable. B.-AWautomatic urine di sposal device
according to claim3, characterized in that 15 said top sheet is

| i qui d- per meabl e and hard- breat habl e and covers the surface of said
perforated urine absorbent sheet, said urine absorbing space form ng sheet
I s disposed such that it cones in close contact with the bottom surface of
said perforated urine absorbent sheet thereby formng a urine absorbing

space, 20 said suppori, §Uﬂo‘?lliatic%r| godsial déd’f%(fﬁﬁaéﬂcﬁrcﬁﬁ&tééﬁnﬁfats said urine

absor bi ng space formng S urine receptacle has an outer sheet

whi ch hol ds thecha‘?é%}éﬁf@m #aed sheets. 25 9. A urine receptacle used for
an autorratlc urine disposal device to - 19 absorb urine discharged froma

wearer's urinating 9adtep SRGEL divenethel erRibasfisaidpenoratedgriae posoreat ed
urine absorbent sheet for absor bi ng di scharged uri ne,
sheet,

5 said urine absorbing space forming sheet is disposed between the
bottom surface of said perforated urine absorbent sheet and said support
sheet.

7. An automatic urine disposal device according to claim 6,
characterized in that

10 said top sheet is hard-breathable, and

said support sheet is liquid-impermeable.

8. An automatic urine disposal device according to claim 3,
characterized in that
15 said top sheet is liquid-permeable and hard-breathable and covers
the surface of said perforated urine absorbent sheet,
said urine absorbing space forming sheet is disposed such that it
comes in ciose contact with the bottom surface of said perforated urine
absorbent sheset thereby forming a urine absorbing space,
20 said support sheet is liquid-impermeable and supports said urine
absorbing space forming sheet, and
said urine receptacle has an outer sheet which holds the

aforementioned sheets.

25 9. A urine receptacle used for an automatic urine disposal device to




a top sheet which covers the surface of said perforated urine 5 absorbent
sheet, a urine absorbing space form ng sheet which is disposed such that it
conmes in close contact with the bottom surface of said perforated urine
absorbent sheet, and a |iquid-inperneabl e support sheet which supports said
urine 10 absorbing space form ng sheet and has a urine drai nage neans. 10.
A urine receptacle according to claim$9 Iharacterized in that said
perforated urine absorbent sheet and said support sheet are

| i qui d-inmperneable, and 15 said top sheet is h ard- breathable. 11. A urine
receptacle according to claim9, characterized in that saJd perforated
urine absorbent sheet and said support sheet are |iquid-inperneable and
non- br eat habl e, and 20 said top sheet is |iquid-perneable and hard

hat - sai d ur i Aot bife RESERIEE fof A E e G S B et 1

t hat ormng s a fi1brous

material, and t I's provided to support said top sheet, said
perforated -- %gﬁéﬂagi;éncgc{mmem sheet, said urine absorbing space

form ng sheet and Séigégomgﬁhe%@@ﬁbenwheéhur hbSorbRerditasdrgedatioedi ng t o
claim12, characterized in that 5 gathers are provided along the periphery

of said support shegiop ddeetAvhith bevdreceptadhee atsaidgienpratedalriem 13,
characterized in that

5 absorbent sheet,
a urine absorbing space forming sheet which is disposed such that it
comes in close contact with the bottom surface of said perforated urine

absorbent sheet, and
a liquid-impermeable support sheet which supports said urine

10 absorbing space forming sheet and has a urine drainage means.

10. A urine receptacle according to claim 9, characterized in that
said perforated urine absorbent sheet and said support sheet are
liquid-impermeabile, and

15 said top sheet is hard-breathable.

11. A urine receptacle according to claim 9, characterized in that
said perforated urine absorbent sheet and said support sheet are
liquid-impermeable and non-breathable, and

20 said top sheet is liquid-permeable and hard-breathable.

12. A urine receptacle according to claim 11, characterized in that
said urine absorbing space forming sheet is made of a fibrous

material, and

25 an outer sheet is provided to support said top sheet, said perforated




sai d urine absorbing space form ng sheet fits into the concave portion of
sai d support sheet, 10 said outer sheet contains said top sheet, said
perforated urine absorbent sheet, said urine absorbing space form ng sheet
and said support sheet, and said urine absorbent sheet is disposed between
said support sheet and said outer sheet. 15

- 20 -

urine absorbent sheet, said urine absorbing space forming sheet and said

support sheet.

13. A urine receptacle according to claim 12, characterized in that

5 gathers are provided along the periphery of said support sheet.

14. A urine receptacle according to claim 13, characterized in that
said urine absorbing space forming sheet fits into the concave
portion of said support sheet,

10 said outer sheet contains said top sheet, said perforated urine
absorbent sheet, said urine absorbing space forming sheet and said
support sheet, and

said urine absorbent sheet is disposed between said support sheet

and said outer sheet.

15




