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ABSTRACT OF THE DISCLOSURE 
A catheter which has an elongated drainage tube, an 

expandable chamber surrounding the drainage tube, and 
a second elongated tube communicating with the latter 
chamber for introducing fluid into and removing fluid from 
this chamber. A substantially rigid tubular means has 
opposed open ends one of which is fixed to and com 
municates with a free end of the second tube and the 
other of which is located beyond the free end of the 
second tube. A valve means is carried by the substantial 
ly rigid tubular means at its other end which is beyond 
the second tube for providing for fluid flow through the 
substantially rigid tubular means and the second tube 
into and out of the expandable chamber when this valve 
means is in an open position, while when the valve 
means is in a closed position it closes the rigid tubular 
means and the second tube. A tubular fluid guide is 
substantially coaxial with the rigid tubular means and has 
opposed open ends one of which is adjacent the valve 
means and the other of which is distant therefrom, so 
that when the tubular fluid guide is axially displaced 
toward and into engagement with the valve means it 
will place the latter in its open position while the valve 
means will assume its closed position when the tubular 
fluid guide is not displaced toward the valve means. A 
flexible diaphragm surrounds and is connected to the 
tubular fluid guide between its ends so that the tubular 
fluid guide has an outer elongated portion extending out 
wardly beyond the diaphragm away from the valve means 
to be freely accessible, and a connecting means is fixed to 
the outer periphery of the flexible diaphragm and serves 
to connect the latter to the rigid tubular means, this 
connecting means extending from the diaphragm in a 
direction opposite to the direction in which the outer 
exposed portion of the tubular guide extends from the 
diaphragm. As a result the outer exposed portion of the 
tubular guide is freely accessible to be displaced by the 
operator inwardly toward the valve means to open the 
latter and thus provide for discharge of fluid from the 
expandable chamber, while a supply means can also be 
placed in communication with the outer exposed portion 
of the tubular guide while displacing the latter inwardly 
against the valve means to open the latter and admit a 
fluid under pressure into the chamber so as to expand the chamber. 

SSkSSSLSSSSSSLYSASSY LSLSSSMSS 

The present invention relates to valve assemblies. 
More particularly, the present invention relates to valve 

assemblies which are adapted to be used with structures 
requiring a fluid under pressure to be delivered into and 
out of a given chamber. 
For example, the present invention is particularly ap 

plicable to catheters adapted to be inserted into a human 
cavity for removing fluid therefrom, as is well known. 
With such catheters, in order to retain the catheter 

in position in the cavity of the body, the tubular guide 
for the body fluid is surrounded by an expandable cham 
ber into which a fluid under pressure can be supplied 
to expand the chamber beyond its normal size when 
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empty, so that the expanded chamber will retain the 
catheter in the cavity of the body. 

Particular problems are encountered in delivering fluid 
under pressure to and from the interior of such an ex 
pandable chamber of a catheter. It is conventional to pro 
vide a flexible tube which communicates only with this 
chamber, and this tube has at its outer end a valve struc 
ture which can cooperate with a syringe, for example, 
which may be used for introducing fluid under pressure 
into the expandable chamber as well as for withdrawing 
fluid therefrom. However, these conventional valve struc 
tures, particularly the type which are adapted to cooperate 
with syringes, are inconvenient to use and also relative 
ly complex. Of course, with such structures it is necessary 
for the operator to properly align the syringe with the 
valve so as to cooperate therewith, and this very often 
involves piercing of a body with a syringe needle, which 
of course is a considerable inconvenience. 

It is accordingly a primary object of the present in 
vention to provide valve assemblies which will greatly 
simplify structures of the above type. 

In addition, it is an object of the present invention to 
provide valve assemblies which are extremely convenient 
to use so that without any inconvenience whatsoever it is 
possible to provide a flow of fluid under pressure to a 
suitable location or to permit the fluid under pressure 
to escape from the latter location. Thus, in the case of 
a catheter, the structure of the invention enables a fluid 
under pressure to be very conveniently and quickly sup 
plied to the expandable chamber which maintains the cath 
eter in position, while when the catheter is removed the 
structure of the invention permits the fluid under pressure 
to readily escape from the chamber so as to permit re 
moval of the catheter. 

Primarily the structure of the invention includes a rela 
tively rigid tubular means having opposed open ends one 
of which is adapted to be fixed to a tube such as the free 
end of a tube which communicates with an expansible 
chamber which surrounds the tube of a catheter. The other 
open end of the tubular means of the invention engages 
the outer periphery of a resilient stretchable valve member 
which has an inner valve portion surrounded by its outer 
periphery and which is formed between its inner valve por 
tion and its outer periphery with at least one opening com 
municating with the interior of the tubular means. A valve 
seat means is carried by the tubular means and clamps the 
outer periphery of the valve member between itself and 
the tubular means at the other of the open ends thereof, 
and this valve-seat means provides a valve-seat which is 
engaged by the inner valve portion of the valve member 
for closing off the interior of the tubular means. 

In accordance with the invention a tubular fluid guide 
has its axis passing through the valve-seat and the valve 
portion of the valve member and has an open end located 
closely adjacent to the valve portion of the valve member 
so that when this particular guide is pushed against the 
valve portion it will displace the latter away from the 
valve-seat to provide communication between the interior 
of the fluid guide and the interior of the tubular means 
through the opening in the valve member. According to a 
further feature of the invention a means connects this 
tubular fluid guide to the valve seat for axial movement 
between a position releasing said valve member for placing 
by its own resiliency its valve portion against the valve 
seat and a position displacing said valve portion away from 
said valve seat. 
The invention is illustrated by way of example in the 

accompanying drawings which form part of the application 
and in which FIG. 1 shows the structure of the invention in 

70 combination with a conventional catheter; and FIG. 2 
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other of which is located beyond said free end of said 
second tube, substantially rigid valve-seat means fixed to 
said substantially rigid tubular means at said other end 
thereof and extending across said other end thereof to 
provide a valve seat at said other end of said substantially 
rigid tubular means, a flexible resilient valve member 
clamped between said substantially rigid tubular means 
and said valve-seat means and having a central valve por 
tion engaging said valve-seat means to close said second 
tube, said valve member being formed beyond said central 
portion thereof with at least one opening passing there 
through so that when said valve member is displaced 
from said valve-seat the interior of said second tube and 
thus of said expandable chamber can communicate 
through said opening of said valve member and through 
said valve-seat with the space beyond said valve-seat 
means, an elongated tubular fluid guide substantially co 
axial with said valve-seat, and having opposite open ends 
one of which is adjacent said central portion of said valve 
member, the outer diameter of said tubular fluid guide 
being small enough to permit the latter to pass through 
said valve-seat so that displacement of said fluid guide 
against said central portion of said valve member will 
displace said central portion of said valve member away 
from said valve-seat to permit fluid to escape from or 
enter into said second tube, and at least partly flexible 
means connecting said tubular fluid guide to said valve 
seat means for axial movement so that axial movement 
of said tubular fluid guide will displace said valve mem 
ber toward or away from said valve-seat for opening or 
closing said second tube, said tubular guide being formed 
at its end which engages said valve member with a notch 
through which fluid can flow at said valve-seat into said 
tubular guide when the latter displaces said valve member 
away from said valve seat, said flexible means which con 
nects said tubular fluid guide to said valve-seat means 
being in the form of a flexible diaphragm carrying said 
tubular guide and fixed with said valve-seat means, said 
diaphragm being fixed to said tubular guide intermediate 
the ends of the latter and said tubular guide having an 
outer elongated exposed portion extending beyond said 
flexible diaphragm, and exposed beyond said second tube 
So as to be freely accessible, said flexible means for con 
necting said tubular fluid guide to said valve-seat means 
being situated in its entirety at a side of said diaphragm 
which extends from the latter in a direction opposite to 
the direction in which said outer exposed portion of said 
tubular guide extends from said diaphragm, whereby in 
order to release fluid from said expandable chamber it is 
only necessary to displace said tubular guide at said outer 
elongated exposed portion thereof inwardly toward said 
valve-seat means to displace said valve member away from said valve seat. 

2. In a catheter as recited in claim 1 and a valve assem 
bly wherein said flexible means includes at an outer periph 
ery of Said flexible diaphragman outer tubular extension 
integral with said flexible diaphragm and extending there 
from to a location surrounding said free end of said sec 
ond tube, said outer tubular extension of said flexible 
means engaging said valve-seat means and extending be 
yond the latter and surrounding said tubular means, and 
a clamping ring surrounded by said tubular extension of 
said flexible diaphragm and surrounding said tubular 
means for champing said free end of said second 
tube between said tubular means and said ring. 

3. In a catheter as recited in claim 1 and a valve assem 
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6 
bly wherein said tubular fluid guide has distant from said 
valve member an open end formed with at least one cutout 
through which fluid can enter into said tubular fluid guide. 

4. A catheter comprising an elongated drainage tube, 
an expandable chamber surrounding said drainage tube, 
a second elongated tube communicating with said chamber 
for introducing fluid into said chamber and removing fluid 
therefrom, substantially rigid tubular means having op 
posed open ends one of which is fixed to and communi 
cates with a free end of said second tube and the other 
of which is located beyond said free end of said second 
tube, valve means carried by said tubular means at said 
other end thereof and having an open position providing 
for fluid flow through said tubular means and said second 
tube into or out of said chamber and a closed position 
closing said second tube, an elongated tubular fluid guide 
Substantially coaxial with said substantially rigid tubular 
means and having opposed open ends one of which is 
adjacent said valve means and the other of which is distant 
therefrom, said fluid guide being axially displaceable into 
engagement with said valve means for placing the latter 
in said open position thereof and away from said valve 
means releasing the latter for movement to said closed 
position thereof, a flexible diaphragm surrounding and 
fixed to said tubular fluid guide between said ends thereof 
and situated adjacent said other end of said substantially 
rigid tubular means, said tubular fluid guide having an 
outer elongated portion extending beyond said diaphragm 
away from said valve means and exposed beyond said dia 
phragm so as to be freely accessible, and means connected 
to an outer periphery of said diaphragm and extending 
from the latter in a direction opposed to the direction in 
which said outer exposed portion of said fluid guide ex 
tends from said diaphragm for fixing the latter at its outer 
periphery to said substantially rigid tubular means. 

5. The combination of claim 4 and wherein said means 
for fixing said diaphragm to said substantially rigid tubu 
lar means includes a tubular extension in which said sub 
stantially rigid tubular means and said free end of said 
second tube are housed so that said tubular extension 
protects said substantially rigid tubular means, said valve 
means, said free end of said second tube, and that part of 
said fluid guide which extends between said diaphragm and said valve means. 

6. The combination of claim 5 and wherein a clamping 
ring surrounds said free end of said second tube and 
clamps the latter to said substantially rigid tubular means, 
said clamping ring itself being surrounded by said tubular 
extension and being fixed at its outer periphery thereto, 
so that through said single clamping ring said second tube 
is fixed to said substantially rigid tubular means and said 
tubular extension is fixed to said substantially rigid tubu lar means. 
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