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ABSTRACT OF THE DISCLOSURE 

The present invention relates generally to the surgical 
art, and is more particularly concerned with the provi 
sion of a novel and improved in?ating valve for catheters 
and the like. More speci?cally, this invention is con 
cerned with the provision of an in?ating valve that is 
secured to the device that is to be in?ated, such as a 
catheter or the like, so as to form an integrated part 
thereof. This valve is designed for use with in?ating 
needles wherein, when it is desired to in?ate a catheter 
or the like having the valve of the instant invention as 
sociated therewith, the valve may be punctured by the 
in?ating needle so as to permit introduction of the in 
?ating ?uid. Upon removal of the needle, however, the 
valve is self-sealing so as to maintain the catheter or 
similar device in its in?ated state. 

This invention is in many respects somewhat similar to 
the invention disclosed in my copending application Ser. 
No. 444,867, ?led Apr. 1, 1965. The valve disclosed in 
my copending case, however, is primarily designed for use 
with an in?ating syringe not comprising a needle. The 
instant valve, on the other hand, is speci?cally designed 
for use with an in?ating needle. 
The conventional technique for in?ating the sac or 

balloon of a catheter or any other similar in?atable de 
vice is to introduce an in?ating syringe to the proximal 
end of the in?ating lumen that is in communication With 
the balloon or sac to be distended. By use of the syringe, 
air or other ?uid is forced through the in?ating lumen 
until the sac or balloon is in?ated. Once the sac has been 
in?ated, the syringe is removed, and it is then necessary 
to provide means for maintaining the sac in?ated. This 
has been done by a variety of ways, such as by providing 
a physical clamp that pinches the in?ating lumen so as 
to block the ?ow of ?uid therethrough, thus maintaining 
the sac in its in?ated state. This technique has sometimes 
proven undesirable since it ?rst of all is necessary that 
such a clamp be available, which is not always the case, 
and, secondly, it is sometimes di?icult to apply the clamp 
without losing some of the pressure from the in?ated sac. 
Even when the in?ating lumen is properly clamped, there 
is always the danger that the clamp is not a completely 
secure one and that the sac will slowly de?ate. Since 
the sac, during catheterization, is inside the patient, it 
is not possible to visually ascertain that the sac is slowly 
de?ating and thus creating a highly undesirable situation. 
Another technique frequently used in this art is to 

block the proximal end of the in?ating lumen with a 
resilient plug which must then the punctured by a hypo 
dermic needle provided on the syringe, the plug being 
self-sealing when the needle and syringe are withdrawn. 
This technique has the disadvantage that there is always 
the danger that when the needle is inserted, the operator 
may inadvertently puncture the wall of the in?ating lumen 
and/ or his own ?ngers. 

It is therefore a primary object of the instant invention 
to provide a valve adapted to be integrated with an in 
?ating tube, such as the in?ating lumen of a catheter, said 
valve being adapted to \be punctured by an in?ating 
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needle, but being self-sealing after the needle has been 
withdrawn. 

Another important object of this invention is the provi 
sion of a valve of the character above described wherein 
means are provided for rendering it virtually impossible 
for the operator to either puncture the wall of the in 
?ating tube and/or his ?ngers when the in?ating needle is 
inserted into the valve. 
A further object is the provision of novel and improved 

means for integrating a self-sealing valve with the proxi 
mal end of an in?ating lumen of the type normally found 
in catheters and the like. 

Another object is the provision of a self-sealing valve 
of the character described which may be easily and effec 
tively integrated with the proximal end of the in?ating 
lumen of catheters and the like, and which, although 
economically feasible to manufacture and assemble, is 
nevertheless highly effective and durable in use. 

Other objects, features and advantages of the inven 
tion will become apparent as the description thereof 
proceeds when considered in connection with the ac 
companying illustrative drawings. 

In the drawings which illustrate the best mode presently 
contemplated for carrying out the present invention: 

FIG. 1 is a front elevational view of a catheter having 
a self-sealing valve integrated therewith in accordance 
with the instant invention; 

FIG. 2 is an elevational section, on an enlarged scale, 
taken through the valve per se, and showing the valve 
with an in?ating needle inserted therein; 

FIG. 3 is a view similar to FIG. 2 after the in?ating 
needle has been withdrawn; and 

FIG. 4 is an exploded perspective view of the separate 
elements that make up the instant valve, with portions 
broken away and shown in section for purposes of illus 
tration. 

Referring to the drawings, and more particularly to 
FIG. 1 thereof, there is shown generally at 10 a con 
ventional catheter having a self-sealing valve constructed 
in accordance with the instant invention and shown gen 
erally at 12. As stated, the catheter 10 is of completely 
conventional construction and comprises an elongated 
?exible shaft 14 of any suitable material, such as rub— 
ber or plastic, having a drainage eye 16 located adjacent 
the distal end 18 of the catheter. A drainage lumen 20 
extends longitudinally through the catheter shaft and 
communicates with the eye 16. Drainage lumen 20 is 
‘provided with an enlarged proximal portion 22 which 
in use is adapted to interconnect with a suitable drain 
age tube (not shown), as is well known in the art. The 
shaft 14 further comprises an in?ating lumen 24 which 
also extends longitudinally through the catheter shaft in 
side-by-side relation with drainage lumen 20. The in 
?ating lumen 24 terminates at its distal end in an opening 
26 formed in the catheter wall, said opening permitting 
communication between the in?ating lumen and an in 
?atable sac 28 secured to the exterior of the catheter, 
adjacent the distal end thereof, but spaced proximally 
from the eye 16. At its proximal end, in?ating lumen 24 
separates from the catheter shaft 14 as at 30 to facilitate 
the introduction of pressurized ?uid to the in?ating lu 
men. It will be obvious that the introduction of pres 
surized ?uid into and through in?ating lumen 24 will 
cause the sac 28to distend until the sac becomes in?ated. 
It will be understood that when a patient is catheterized, 
the sac 28 is in?ated for retention and/or pressure pur 
poses. 

The valve 12, which is secured to the proximal end of 
in?ating lumen 24, comprises three separate parts, i.e., 
a housing 32, a resilient plug 34, and a retaining mem 
ber 36. The housing 32 and the retaining member 36 may 



be made of any suitable nontoxic material, although in 
accordance with the instant invention it 'is'preferred to 
injection mold each of these parts, using a material such 
as Delrin. The plug 34 is made of a resilient, self-sealing 
material, such as- gum rubber. - v .. . - 

Referring now to FIGS. 2 and 3, it will be seen that the 
housing 32 is of cylindrical con?guration and has a bore 
38 extending longitudinally therethrough. The cylindrical 
wall 40 of housing 32, which de?nes the bore 38, has 
at its upper or entrance end an inwardly extending ?ange 
42 terminating in an inwardly extending peripheral lip 
44. The. peripheral lip 44 de?es a reduced bore portion 
46, and at the same time coperates with the inner surface 
48 of wall 40 to de?ne an annular space 50. 

I The resilient plug 34 is also of generally cylindrical 
con?guration and has a bore 52 extending longitudinally 
therethrough, said bore being closed at its upper end 
by solid portion 54 of plug 34. Extending axially from 
the marginal edge .of solid portion 54 is a peripheral skirt 
56, ‘it being noted that when the plug 34 is assembled‘ in 
bore 38, the peripheral skirt 56 extends into annular space 
50 so as to effect a snug interengagement between plug 
34 and housing 32. Preferably, skirt 56 and lip 44 have 
complementary beveled surfaces 58 and 50, respectively, 
in order to enhance the seal made between these parts‘. 

Adjacent the exit end of bore 38, there is provided an 
integral, inwardly extending annular rib 62, said rib be 
ing designed to snap-receive retaining member 36. More 
speci?cally, it will be noted that retaining member 36 
comprises a generally cylindrical body 64 having a bore 
66 extending therethrough. As will be noted more clearly 
in FIG. 3, bore 66, bore 52 and bore 46 are all of sub 
stantially the same diameter. An annular groove 68 ex 
tends circumferentially around the outer surface of body 
64, said grove being adapted to interengage with rib 62 
in order to secure retaining member 34 within housing 32 
adjacent the exit end thereof. As hereinbefore stated, the 
housing 32 and the retaining member 36 are both prefer 
ably constructed of a plastic material, and even though 
the plastic material is preferably a relatively hard and 
rigid one, these members still have su?icient ?exibility to 
enable the retaining member 36 to be forced into bore 38 
until groove 68 and rib 62 interengage. When the re 
taining member 36 is secured within housing 32, it main 
tains plug 34 compressed against ?ange 42 and lip 44 
so that solid portion 54 functions to tightly seal off bore 
46. Expressed differently, the distance between end sur 
face 70 and bottom edge 72 of plug 34 is normally longer 
than the distance between the upper edge of retaining 
member 36 and the botton edge of lip 44, thus insuring 
that the plug 34 is under compression when mounted in 
housing 32. ' ' 

It will be understood that in order to assemble hous 
ing 32, plug 34, and retaining member 36, it is simply 
necessary to slide the resilient plug into bore 38 so that 
the peripheral skirt 56 enters into the annular space 50, 
and then retaining member 36 is snapped into position 
to maintain the parts assembled. Once these members 
have been so assembled, the valve 12 is ready for 
securement to the catheter 10. This securement is ac 
complished by sliding the proximal end portion 30 of 
lumen 24 into an annular channel 74 provided in wall 
40 of housing 32 for that purpose. As soon as the proxi 
mal end of the in?ating lumen has been slid‘ into channel 
74, as clearly illustrated in FIGS. 2 and 3, it may‘ be 
maintained therein by any suitable means, although in 
accordance with the instant invention it is preferred to 
effect this integration of these parts by crimping the 
beveled edge 76 of housing 32 inwardly as at 78 was 
to securely grip or clamp the tubular wall of the lumen 
between the inner and outer walls of channel 74. Beveled 
edge 76 facilitates this crimping operation since it pro 
vides a relatively sharp edge that will bite into and bet-" 
ter grip the lumen wall. I 
In operation and use, and with valve 12 secured to 
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lumen 24 as above described, an in?ating needle 80 is 
forced through solid portion 54 of plug 34, as illustrated 
in FIG. 2, whereupon pressurized ?uid may be introduced 
via the needle 80 through lumen 24 to sac 28 in order 
to in?ate the latter. When the sac 28 is properly in?ated, 
the needle 80 is withdrawn, whereupon the resilience 
of solid portion 54 self-seals the puncture 82 previously 
made byneedle 80'. In order to enable better centering 
of needle 80 when it is brought into engagement with 
plug 34, there may be, provided on the upper surface 70 
a central depression '84. It will be understood that, due 
to the fact that resilient plug 34 is surrounded for 
its entire length by the relatively hard and rigid housing 
32, it is not possible for needle 80, when. it is forced 
through solid portion 54, to inadvertently puncture the 
lumen wall and/or the ?nger of the operator. Expressed 
differently, housing 32 acts as a protective shield for that 
portion of the lumen wall that might normallybe inad 
vertently punctured by needle 80. This‘insures mainte 
nance of the desired pressure-tight characteristics of 
catheter 10. " i ' i ' 

While there is shown an described herein certain spe 
ci?c‘ structures embodying the invention, it will be mani 
fest to those skilled in the art that various modi?cations 
and rearrangements of the parts may be made without 
departing from the spirit and scope of the underlying 
inventive concept and that the same is not limited to 
the particular forms herein shown and described ‘ex 
cept insofar as indicated by the scope of the appended 
claims. 
What is claimed is: 
1. A self-sealing valve for use in the in?ation of catheters 

and the like by in?ating needles, said valve comprising 
a housing having a bore extending therethrough, a plug 
constructed of resilient, self-sealing material located in 
said bore, said plug normally blocking passage of ?uid 
?ow through said bore but being penetratable by an 
in?ating needle when it is desired to introduce ?uid, 
said plug being self-sealing upon removal of the needle, 
means in said housing at opposite ends of said plug 
preventing longitudinal movement of said plug in said 
how, said last-mentioned means comprising an inwardly 
extending ?ange adjacent the entrance end of said bore 
de?ning a reduced bore portion,,and a retaining member 
secured within said bore at the opposite end thereof, 
said retaining member beinfr spaced from said ?ange a 
distance less than the lengthy of said plug, whereby said 
plug is compressed against said ?ange, said ?ange‘ having 
an inwardly depending marginal lip de?ning an annular 
space between said lip and the inner surface of said 
housing, said plug‘having a peripheral skirt at its closed 
end interengaging within said annular space. 

2. A self-sealing valve for use in the ‘in?ation of 
catheters and the like by in?ating needles, vsaid valve 
comprising ‘a housing having ‘a bore extendingthere 
through, a plug constructed‘ of resilient, self-sealing ma 
terial located in said bore, said plug normally blocking 
passageof ?uid ?ow through said bore but ‘being pene 
tratable ‘by an in?ating needle when it is desired to in 
troduce ?uid, said plug being self-sealing upon removal 
of’ the needle, means in said housing at opposite ends 
of saidplug preventing‘longitudinal movement ‘of said 
plug in said bore,’ said last-mentioned means comprising 
an inwardly extending ?ange adjacent the entrance end 
of said bore de?ning a reduced bore portion‘,- and a re 
taining member secured within said bore at the oppo 
site.end thereof, said retaining member being spaced 
from said ?ange a distance less than the length of said 
plug, whereby said plugis compressed against said ?ange, 
said plug comprising a. hollow cylinder closed at one 
end, said closedend being .in- engagement with'said ‘?ange, 
the bore of said plug having substantially thev same’diL 
ameter as that of the‘ ‘aforesaid reduced bore portion, 
said retaining member comprising an-annular collar hav-' 
ing an opening therein of substantially the same diameter 
as that of the aforesaid reduced bore portion. ‘ ~ 
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3. A self-sealing valve ior use in the in?ation of 

catheters and the like by in?ating needles, said valve 
comprising a housing having a bore extending there 
through, a plug constructed of resilient, self-sealing ma 
terial located in said bore, said plug normally blocking 
passage of ?uid ?ow through said bore but being pene 
tratable by an in?ating needle when it is desired to in 
troduce ?uid, said plug being self-sealing upon removal 
of the needle, means in said housing at opposite ends of 
said plug preventing longitudinal movement of said plug 
in said bore, said last-mentioned means comprising an 
inwardly extending ?ange adjacent the entrance end of 
said bore de?ning a reduced bore portion, and a retain 
ing member secured within said bore at the opposite 
end thereof, said retaining member being spaced from 
said ?ange a distance less than the length of said plug, 
whereby said plug is compressed against said ?ange, said 
housing being of cylindrical con?guration, the cylindrical 
wall of said housing having an annular channel therein 
open adjacent said opposite bore end. 

4. In combination, a catheter having a tubular in?ating 
lumen at the proximal end thereof, a self-sealing valve 
comprising a cylindrical housing having a bore extending 
therethrough, inwardly extending means de?ning a re 
duced portion at the entrance end of said bore, a plug 
constructed of resilient, self-sealing material located in 
said bore, means in said housing compressing said plug 
against said inwardly extending means to normally block 
?uid ?ow through said bore but being penetratable by 
an in?ating needle when it is desired to introduce ?uid to 
said catheter, said plug being self-sealing upon removal 
of the needle, and means for securing said valve to said 
in?ating lumen, said securing means comprising an an 
nular open-ended channel in the cylindrical wall of said 
housing, said channel open end being located adjacent 
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the exit end of said bore, said channel slidably receiving 35 
the free end of said in?ating lumen therein, and means 
maintaining said in?ating lumen in said channel. 

6 
5. The combination of claim 4 further characterized 

in that said last-mentioned means comprise an inward 
de?ection of the free edge of the outer wall de?ning 
said channel, whereby to clamp said in?ating lumen within 
said channel. 

6. The combination of claim 4 further characterized 
in that said plug is a hollow cylinder closed at one end, 
said closed end being in engagement with said inwardly 
extending means, the bore of said plug having substan 
tially the same diameter as that of said reduced bore 
portion. 

7. The combination of claim 6 [further characterized 
in that said inwardly extending means comprises an in 
wardly extending ?ange at the entrance end of said bore; 
said ?ange having a marginal lip extending into said 
bore, said lip and inner surface of said housing de?ning 
an annular space, said plug having a peripheral skirt at 
its closed end interengaging within said annular space. 
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