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(54) Title: URINARY CONTROL VALVE

(57) Abstract

A disc-like valve element (46) in a control valve (10) includes an outer peripheral ring (44) to which leaf elements (50 & 52) are
integrally connected having a thickness which increases uniformly from the entire outer peripheral ring (44) to the axial center forming
a conical shaped valve element when in a closed condition. The side of the valve element (46) facing the inlet end of the chamber is
preferably flat functioning as a funnel to discharge urine when the valve element is moved to an open condition. The increased thickness
at the axial center of the valve element (46) is preferably the result of the side of the valve element (46) facing the outlet end (48) of the
valve chamber increasing in thickness from the ring (44) laterally inwardly and longitudinally outwardly to maximize flexibility of the leaf
elements (50 & 52) adjacent the ring (44) and sealing at the axial center.
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TITLE: URINARY CONTROL VALVE

BACKGROUND OF THE INVENTION

This invention relates to a control valve for a urinary catheter. The

valve replaces the bag commonly used with the catheter allowing discharge of
urine by manual operation of the valve located outside the urethra.

The valve of this invention also is an improvement on my previous valve
disclosed in Patent No. 4,968,294, November 6, 1990, and Patent No.
5,306,226, April 26, 1994. My prior valve included valve elements which
extended laterally across the valve chamber but also towards the inlet end of
the valve chamber. This valve performed very satisfactorily under normal
conditions and best with higher urethra pressures. Slight leakage sometimes
occurs at low pressures. The higher the pressure, the more pressure was
applied to the valve elements to hold them in sealing engagement against each
other in a closed position. Some urine would remain in the valve chamber
between the valve elements and the chamber sidewall.

Thus, an improved urinary control valve is desired that will

remain sealed and leak-proof under low pressure conditions and discharge all
urine when the valve is opened.

SUMMARY OF THE INVENTION
The urinary control valve of this invention involves a valve body having

a pair of half chamber sections which interface on opposite sides of a disc-like
valve element. The valve element is of silicone material and includes a ring
around the outer periphery to which a plurality of leaf elements are connected
and extend inwardly towards an axial center. Thickness of the leaf elements
increase uniformly from around the entire outer periphery towards the axial
center to provide maximum flexibility adjacent the ring and maximum sealing
between contiguous edges of the leaf elements at the axial center. Preferably,
the increased thickness of the leaf elements at the axial center is result of the
side elements facing the outlet of the chamber tapering laterally inwardly and
longitudinally outwardly, thus, complementing the urine pressure on the
opposite side of the leaf elements to cause them to open towards the chamber
outlet. While a plurality of leaf elements may be used, two are preferred.
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The ring of the disc-like valve element limits propagation of the slit
formed between the leaf elements and provides for a stable mounting of the
valve element on an annular shoulder formed in one half chamber wall with
the outer peripheral edge of the other half chamber wall engaging the opposite
side of the ring to limit ring movement. The outer edge of one chamber wall
includes an annular rib which is received in an annular groove in the other
chamber end edge and thus provides for positive sealing of the chamber wall at
the interface of the two chamber half wall sections.

The disc-like valve element is opened by applying pressure to the valve
body wall at opposite ends of the slit between the leaf elements. The two
points where pressure should be applied are located by positioning an inflation
tube on the outside of the chamber wall 90° from the opposite ends of the slit.

The side of the disc-like valve element facing the inlet end of the valve
chamber is preferably flat thus allowing the valve leaf elements to function as
a funnel when they begin to move to an open position towards the outlet end of
the valve chamber thus assuring the valve chamber will be completely emptied
when the valve is opened.

The thickness of the disc-like valve element at its axial center can vary
from 0.031 inches to 0.095 inches with the thickness at the outer ring varying
from 0.015 to 0.079. In each instance the increase is 0.016 inches. The
preferred embodiment is 0.075 inches at the axial center and 0.059 at its outer
periphery. The thickness of the peripheral ring is uniformly 0.062 inches.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a fragmentary perspective view of the urinary control valve

of this invention in a urinary balloon type catheter.

Figure 2 is a cross-sectional view taken along line 2-2 in Figure 1 of the
valve body showing the disc-like valve element therein.

Figure 3 is an enlarged perspective view of the valve element.

Figure 4 is an enlarged fragmentary cross-sectional view of the interface
of the valve body half chamber sections at their outer edges with each other
and the ring of the valve element as indicated by the line 4-4 in Figure 2.

Figure 5 is an enlarged perspective view of the valve element in its
closed condition while Figure 6 is a similar view showing the valve element in
an open condition.

Figure 7 is a cross-sectional view taken along line 7-7 in Figure 2
showing the valve element in its closed position.
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Figure 8 is a view similar to Figure 7 but showing the valve element in
an open condition.

Figure 9 is a cross-sectional view taken along line 9-9 in Figure 8
showing the valve element in an open condition.

Figures 10-14 are cross-sectional views taken along 10-10 in Figure 5
illustrating valve elements with leaf elements of different thickness and the
direction which the leaf elements move to an open position with Figure 11
representing applicant's preferred embodiment.

Figure 15 is a perspective view of an alternate embodiment valve
element having three leaf elements in a closed position.

Figure 16 is a view similar to Figure 15 but showing the valve element
in an open condition.

DESCRIPTION OF THE PREFERRED EMBODIMENT
The urinary control valve of this invention is generally referred to by

the Reference 10 in Figure 1 where it is shown as an integral part of a urinary
catheter 12. The catheter 12 includes a tube 14 having a urine passageway 16
including an inlet 18 adapted to receive urine from the bladder. An inflatable
balloon 20 is provided for seating and sealing the catheter in the bladder as
described in my Patent No. 5,306,226. An inflation passageway 22 extends
along the length of the tube 14 and includes an inflation inlet portion 24
adapted to receive inflation liquid or gas from a pump device 26.

The tube 14 is connected to a valve body 28 which includes a pair of
chamber half sections 30 and 32 having abutting outer peripheral edges 34
and 36 respectively. As seen in Figure 4, the peripheral edge 36 includes an
annular rib 38 received in a groove 40 formed in the annular edge 34 of the
other chamber half section 30. The thickness of the peripheral edge 36 is
reduced to form a shoulder 42 on which a ring 44 of the valve element 46 rests.
The thickness of the edge 34 is sufficient to engage the ring 44 opposite the
shoulder 42 to lock the ring in place and limit it against any movement.

The chamber half section 32 includes an outlet discharge tube portion
48.

The valve element 46 is disc-like in shape and includes a pair of leaf
elements 50 and 52 which engage each other along contiguous inner edges 54
and 56 respectively. It is seen that the leaf elements 50 and 52 form a slit 58
which extends diametrically across the valve element. The valve elements 50
and 52 uniformly increase in thickness laterally inwardly and axially
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outwardly towards the axial center to form a conical shaped surface facing the
outlet end 48 of the valve body 28. This construction provides maximum
flexibility for the valve leaf elements 50 and 52 adjacent the ring 44 while
providing maximum sealing action at the axial center 60 where movement
towards an open position first occurs.

The ring 44 of the silicone valve element 46 limits propagation of the slit
58 which might otherwise occur through repeated opening and closing
operations. The valve element 46 is opened by applying pressure as indicated
by the arrows 62 at the diametrical opposite ends of the slit 58. These
pressure points on the valve body are located by the user noting that the
inflation tube portion 24 is positioned on the valve body 28 at a point 90° from
either end of the diametrical slit 58. When pressure is applied to the ring 44
at opposite ends of the slit 58, the leaf elements 50 and 52 deflect axially
outwardly in the direction of increased thickness and take on the shape as
shown in Figures 6, 8 and 9. The leaves 50 and 52 are preferably flat on the
inlet side 64 and are tapered on the outlet side 66 as seen in Figure 10 thus
allowing the fluid pressure on the inlet side 64 to combine with the natural
tendency of the leaf elements to open in the direction of the taper on the outlet
side. It is seen in Figure 9 that the leaf elements 50 and 52 form a funnel
opening toward the outlet 48 of the valve body 28 thus assuring the valve body
28 is completely emptied through each operation of the control valve 10.

The valve element 46 in Figure 11 represents applicant's preferred
embodiment and has an axial center of thickness of 0.075 inches with an outer
thickness adjacent the ring 44 of 0.059 inches. The valve element 46A in
Figure 10 has an axial center thickness of 0.095 inches and an outer edge
thickness of 0.079 inches. The valve element 46B of Figure 12 has a center
axial thickness of 0.031 inches and an outer leaf element thickness of 0.015 .
inches. In Figure 13, the valve element 46C has an inner axial thickness of
0.062 inches and an outer leaf thickness of 0.046 inches. The ring 44 thickness
is uniformly 0.062 inches.

The arrows 68 in Figures 10-14 indicate the direction of movement for
the leaf elements. While it is preferred that the leaf elements open in the
direction of the tapered surface, as seen in Figures 10-13, it is seen in the leaf
element 46D in Figure 14 that if a taper is provided on both surfaces, they can
open in either direction. In Figure 13, the arrow 68 indicates that while the
leaf elements open in the direction of the taper, they also are opening against
the fluid pressure in the valve chamber.
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A further embodiment of the disc-like element is shown in Figures 15
and 16 and referred to by the Reference 46E and includes three leaf elements
70, 72 and 74 which engage each other along their contiguous inner edges to
form slit portions 76, 78 and 80. With this embodiment, while it is preferred
that pressure as indicated by the arrows 82 be applied at the end of the slits,
pressure can be applied anywhere around the periphery of the ring 44 to cause
the valve elements to move to an open position.

The silicone used in manufacturing the disc valve element 46 is
manufactured by Bayer Silicone under the name Basilone LSR 4050 and is
available through Quality Synthetic Rubber, Twinsburg, Ohio. The valve body
chamber half sections 30 and 32 are also made from silicone material.

It is thus seen that a urinary control valve of simple construction has
been provided which assures non-leak operation through a range of fluid
pressures from normal to very low pressure. The pressure required to operate
the valve is minimized while the sealing action between the valve leaf
elements is maximized by the conical configuration which provides maximum
thickness at the axial center and minimal thickness at their peripheral edges
where flexing occurs during the opening and closing operation.
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What is claimed is:

1. A urinary control valve comprising, a flexible valve body having inlet
and outlet openings at opposite ends of a chamber, a valve means extending
laterally across said chamber between said inlet and outlet openings and
having an axial center, said valve means having an outer peripheral edge and
including a plurality of flexible leaf sections in a common plane and having
contiguous inner edges defining a slit, said contiguous inner edges sealingly
engaging each other when said valve means is in a closed position and spaced
apart when in an open position, said leaf sections increase in thickness
uniformly from the entire outer peripheral edge toward said axial center and
said valve means adapted to move to said open position in response to pressure
on opposite sides of said valve body and return to said closed position in
response to memory of said flexible leaf sections.

2. The urinary control valve of claim 1 wherein said plurality of flexible
leaf sections are defined as two flexible leaf sections which have opposed
contiguous inner edges which extend substantially across said chamber.

3. The urinary control valve of claim 1 wherein said plurality of flexible
leaf sections are defined as three flexible leaf sections of equal size and shape,
said valve means is adapted to move to said open position in response to
pressure on opposite sides of said valve means and return to said closed
position in response to memory of said flexible leaf sections.

4, The urinary control valve of claim 1 wherein said leaf sections have
oppositely facing sides, and one of said sides is flat and the other side is
tapered laterally inwardly and axially outwardly to provide said leaf means
with increased thickness at its axial center.

5. The urinary control valve of claim 4 wherein said tapered other side
faces said outlet end of said chamber.

6. The urinary control valve of claim 1 wherein said leaf elements have
oppositely facing sides which taper laterally inwardly and axially outwardly to
provide said leaf means with increased thickness at its axial center.
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7. The urinary control valve of claim 1 wherein said flexible leaf sections
are positioned in and integral with a ring along its inner peripheral edge, said
ring having an outer peripheral edge and opposite sides, and said chamber
being defined by a chamber wall which is engaged by said ring outer
peripheral edge.

8. The urinary control valve of claim 7 wherein said chamber is formed by
a pair of half chamber sections and said valve means is positioned at the
intersection of said half chamber sections.

9. The urinary control valve of claim 4 wherein the thickness of said leaf
elements at said increased thickness axial center is between 0.031 inch and
0.095 inch.

10.  The urinary control valve of claim 6 wherein the thickness of said leaf
sections at said increased thickness axial center is between 0.031 inch and
0.095 inch.

11.  The urinary control valve of claim 1 wherein said increase in thickness
of said leaf sections at said axial center is approximately 0.016 inch.

12.  The urinary control valve of claim 1 wherein said outer periphery edge
of said leaf sections is approximately 0.059 inches thick and said axial center
1s approximately 0.075 inches thick.

13.  The urinary control valve of claim 7 wherein said ring is thicker than
the outer peripheral edge of said leaf sections whereby lateral outward
propagation of said slit will be limited.

14.  The urinary control valve of claim 1 wherein a urinary tube is connected
to said inlet opening of said valve body, and said urinary tube being adapted to
be positioned in a urethra.

15.  The urinary control valve of claim 4 wherein a urinary tube is connected
to said inlet opening of said valve body, and said urinary tube being adapted to
be positioned in a urethra, said tapered one side of said leaf sections faces
toward said outlet opening in said valve body whereby the direction of said
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taper and the urine pressure on said flat side will cause said leaf sections to
open towards said outlet opening.

16.  The urinary control valve of claim 8 wherein an annular shoulder is
provided in one of said half chamber sections and said valve means is
positioned on said annular shoulder.

17.  The urinary control valve of claim 8 wherein an annular shoulder is
provided in one of said half chamber sections and one side of said ring of said
valve means is positioned on said annular shoulder.

18.  The urinary control valve of claim 1 wherein said valve means is
injection molded silicone material.

19. The urinary control valve of claim 17 wherein said half chamber
sections include outer peripheral edges, one of said outer peripheral edges
includes an outwardly extending annular rib received in an annular groove in
the outer peripheral edge of said other half chamber section.

20.  The urinary control valve of claim 16 wherein said half chamber
sections include outer peripheral edges, said one half chamber section outer
peripheral edge being reduced in thickness to form said annular shoulder, and
said other outer peripheral edge having a thickness allowing it to engage the
other side of said ring and said outer peripheral edge of said one chamber half
section to limit movement of said valve means ring within said chamber.

21.  The urinary control valve of claim 2 wherein said valve body includes a
urinary tube connected to said inlet opening, and an inflation tube is
associated with said urinary tube and includes an inflatable balloon at one end
and an inflation inlet opening means at its opposite end, said valve body
having an outside wall surface and said opposite end having said inflation
inlet opening means being positioned on the outside surface of said valve body
at a point midway between the opposite ends of said slit in said valve element
to provide a reference for locating said opposite ends of said slit for applying
pressure to said valve body to open said valve means.
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