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ABSTRACT 0F 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 llow 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 lluid 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 lluid 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 
llexible diaphragm surrounds and is connected to the 
tubular lluid 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 lluid 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. 

_n 

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 iluid 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 lluid 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 lluid is surrounded by an expandable cham 
ber into which a lluid 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 llexible 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 ilow of lluid under pressure to a 
suitable location or to permit the lluid 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 ott t-he interior of the tubular means. 

In accordanceV with the invention a tubular Huid guide 
has its axis passing through the valve-seat and the valve 
portion of t-he 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 iluid 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 lluid 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 
combination with a conventional catheter; and FIG. 2 
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shows on an enlarged scale the valve assembly on the 
invention as well as the filling system of the invention. 

Referring to FIG. 1, there is shown therein an elongated 
drainage tube 1 of a conventional catheter, this tube 1 
having a closed rounded end 2 and being formed adjacent 
at the latter end with openings 3 through which fluids can 
have access to the interior of the drainage tube 1. The 
other end 4 of the tube 1 is open and is capable of being 
connected to a suitable conduit 5 through which the lluid 
is conveyed from the tube 1. 

In order to retain the catheter in position in a body 
cavity, the tube 1 is surrounded by an expansible chamber 
6 in the form of a rubber sleeve surrounding the tube 1 
and communicating with a second tube 7 which communi 
cates through a passage 8b and an opening Sa with the 
interior of the chamber 6 so that when fluid under pres 
sure flows through the second tube 7 into the chamber 6 
the latter will expand to increase its volume and thus re 
tain the catheter in the body cavity, while upon release of 
the pressure the fluid will flow automatically out of the 
container or chamber 6 and the tube 7 to permit the charn 
ber 6 to collapse and thus enable the catheter to be 
removed. 
The structure of the present invention which cooperates 

with the tube 7 is shown most clearly in FIG. 2, although 
it is also indicated in FIG. 1 on a smaller scale. 

Referring to FIG. 2, it will be seen that a free end 
of the tube 7 is fixed to an elongated substantially tubu 
lar means 8 of the invention, this tubular means 8 being 
made of any suitable rigid plastic and having opposed open 
ends 9 and 10. The open end 9 of course communicates 
with the interior of the tube 7 and is fixed thereto by a 
clamping ring 11 which is made of any suitable medium 
density plastic. 
The other open end 10 of the elongated rigid tubular 

means 8 is engaged by a valve member 12 which is made 
of a resilient stretchable material such as rubber, and the 
valve member 12 has an inner substantially central valve 
portion 13 and an outer periphery 14 which directly en 
gages an end of the tubular means 8. Between its outer 
periphery 14 and its inner valve portion 13 the valve 12 
is formed with at least one opening 15 which of course 
communicates with the interior of the tubular means S. 
A valve-seat means 16 of the invention is in the form 

of an aluminum ferrule which surrounds and is clamped to 
the tubular means 8 and which clamps the outer periphery 
14 of the valve, member 12 between the valveseat means 
16 and the tubular means 8. This valve-seat means 16 has 
`an inner tubular portion 17 which forms at its free end a 
valve-seat engaged by the valve portion 13, as is apparent 
from FIG. 2. 

According to the invention there is also provided an 
elongated tubular fluid guide means 18 in the form of an 
elongated tubular member having opposed open ends one 
of which is located next to the valve portion 13 and formed 
with a cutout in the form of a notch 19. It will be noted 
that the aixs of the tubular fluid guide means 18 is aligned 
with and passes through the valve-seat 17 as well as 
through the valve portion 13, so that when the tubular 
fluid guide 18 is displaced upwardly, as viewed in FIG. 2, 
it will push the valve portion 13 away from the valve 
seat 17 so that through the opening 15 and the notch 19 the 
interior of the fluid guide 18 and the interior of the tubular 
means 8 as well as the tube 7 will be in communication 
with each other. Of course, when the tubular fluid guide 
18 is in a -rest position the valve member 12 will, due to 
its own resiliency, press the valve portion 13 against the 
valve-seat 17 to close off the interior of the tubular 
means 8. 

In accordance with a further feature of the invention 
a means connects the tubular guide 18, which is formed 
at its open end distant from the valve member 12 with 
a second notch 20 for a purpose described below, to the 
valve-seat means 16 for axial movement, and this means 
takes the form of a flexible polyethylene diaphragm 21 
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integral with and projecting from the tubular fluid guide 
‘18 at a flexible diaphragm portion 22 of the diaphragm 
21. This flexible diaphragm portion 22 is integral with an 
elongated outer tubular portion 23 which extends beyond 
the valve-seat 16 and surrounds the tubular means 8. This 
tubular extension 23 of the flexible polyethylene dia 
phragm 22 also surrounds and engages the clamping ring 
11 and terminates at its open end in a bead 24 which 
snaps over an end of the clamping ring 11, the tubular 
means 8 itself having a bulging portion 25, so that when 
the parts are in the position shown in FIG. 2 they are 
securely assembled together. 
When the structure is manufactured, the tubular means 

8 together with the valve number 12 and the valve-seat 
means 16 are assembled together and form one unit, and 
they are shipped separately with the means 21 in the form 
of a flexible diaphragm and the tubular guide »18, which 
is of course integral with the diaphragm means 21 and is 
also formed of polyethylene. Also, the clamping ring 11 
is separate, so that the assembly requires only placing 
the clamping ring 11 in its operative relation shown in 
FIG. 2 together with the tubular means 8 and the flexible 
diaphragm assembly 21 which of course includes the tubu 
lar fluid guide 13. 

In order to lill a device such as an expandable cham 
ber 6 connected to the tube 7 in a manner described above 
and shown in FIG. 1, theV invention provides a supply 
means 26 which includes a pressurized vessel 27 in the 
form of a container which is filled with a gas which is 
under considerable pressure. This container 27 has an 
open end 28 directed toward the tubular means 8, and 
a valve member 29 which may be identical with the valve 
member 12 extends across the open end 28 of the con 
tainer 27. This valve member 29 has an outer periphery 
30 engaging the end of the container 27, an inner valve 
portion 31, and an opening 32 formed in an intermediate 
portion of the valve 29 between the outer periphery 30 
thereof and the inner valve portion 31. 
A second valve-seat means 33 which may be identical 

with the valve-seat means 16 is fixed in the manner shown 
in FIG. 2 to the container 27 and provides a valve-seat 
34 in the form of an elongated tubular extension engaged 
by the valve portion 31 so as to close the interior of the 
container 26. 

It is to be noted that the tubular fluid guide 18 has a 
snug sliding lit not only with the interior of the tubular 
valve-seat 17 but also with the interior of the tubular 
valve-seat 34. 

Thus, when the parts are in the position shown in FIG. 
2 the operator need only advance the supply means_26 and 
the tubular means 8 toward each other so that both of the 
valve portions 13 and 31 will be displaced from their 
valve-seats, and thus the fluid under pressure in the con 
tainer 27 can flow out of the latter and into the tube 7. 
Of course, the supply means 26 is removed when the 

chamber 6 has been expanded sufficiently. In order to re 
lease fluid from the chamber 6 the operator is required 
only to push the member 18 inwardly against the valve 
portion 13 to displace the latter away from the valve 
seat 17, and the fluid under pressure will escape through 
the open end of the tubular guide 18 distant from the 
valve portion 13 or at least through the notch 20 thereof. 
Of course, at this time the pressurized supply means 26 
is not used, so that with the structure of the invention in 
order to release the pressure from a location such as the 
chamber 6 all that is required is to displace the tubular 
fluid guide 18 to a position which opens the valve 13, 17. 
What is claimed is: 
1. A cathether comprising an elongated drainage tube, 

an expandable chamber surrounding said drainage tube, 
a second elongated tube communicating with said cham 
ber for introducing fluid into said chamber and removing 
fluid therefrom, substantially rigid tubular means having 
opposed open ends one of which is fixed to and com 
municates with a free end of said second tube and the 
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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, Ian elongated tubular fluid guide substantially co 
axial with said valve-seat, 4and having opposite open ends 
one of which is adjacent said cent-ral 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 land 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 l-atter 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 diaphragm an 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 clamping 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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bly wherein said tubular fluid guide has distant from said 
valve member an open end formed with at least one cutout 
through which fluid oan 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 ñxed to yand 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 land 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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