Mnited States Patent (1]

(o 3,788,602
(451 Jam. 29, 1974

Kitzie
(54] STOPCOCK
[75] Inventor: John Kitzie, Clifton, N.J.
[73] Assignee: Becton, Dickinson and Company,
East Rutherford, N.J.

[22] Filed: July 19, 1972
[21] Appl. No.: 273,333
[52] US. Clhuoeereieiiiiie, 251/312, 251/334
[51] Imt. Choeoern i, F16k 5/04
[58] Field of Search ............ 251/309, 315, 312, 334
[56] References Cited

UNITED STATES PATENTS
2,832,562 4/1958 © Myers 251/312 X
3,481,367 12/1969 Deuschle 251/309 X
3,012,752 12/1961  BucK...oocoveeerieeiniicieeeenaes 251/309
3,305,211 2/1967  Phillips 251/368 X
3,185,179 5/1965 Harautuneian.... 251/309 X
3,678,960 7/1972  Leibinsohn 251/309 X
3,467,356 9/1969 Mueller 251/309 X
3,525,363 8/1970 Gore et al 251/309 X

3,709,256 1/1973  Gore et al..........cueuu..ne. 251/312 X
Primary Examiner—Samuel Scott

Attorney, Agent, or Firm—Kane, Dalsimer, Kane et al.

[57] ABSTRACT

A stopcock including a hollow body member open at
the top and having at least two lateral ports therein
open to the exterior of the body. A key member in-
cluding a sealing portion extends into the interior of
the body through the open top thereof and is in seal-
ing engagement with the interior walls of the body. A
gripping portion is on the key and extends from the
body. The key is rotatably positioned in the body so as
to be shiftable to open and close the ports of the stop-
cock and regulate flow therethrough. Interengaging
locking means are on the key and on the body to re-
tain the sealing portion of the key in rotatable position
within the body while permitting the gripping portion
to be gripped and rotated to open and close the ports
as desired.

8 Claims, 5 Drawing Figures
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1
STOPCOCK

BACKGROUND OF THE INVENTION

In the stopcock field it is often desirable to provide 5

a versatile product which may be used to control vari-
ous flow paths and which is economical and simple in
manufacture and assembly. This is particularly true in
the medical field where stopcocks are prevalent in fluid
administration applications to control and meter flow.
The medical field is concerned with utilization of dis-
posable products to alleviate the necessity of resteril-
ization and to keep costs on a low level. Additionally,
it is desirable to provide a product of a minimum num-
ber of components with a maximum of fluid flow paths.
Additionally, it should be kept in mind that in the medi-
cal field it is quite important that the stopcock be de-
pendable in operation and be sturdy to alleviate the
danger of dissassembly or operational problems during
use. : -
Three-way stopcocks are well known in the art as de-
vices which employ three ports to increase the number
of fluid path connections for the device in use. How-
ever, the known devices can be improved in several
ways. The majority of the known devices employ a mul-
tiplicity of component parts to attain the desired num-
ber of flow paths, to assure proper seals between parts,
and to provide a device which is easy to handle and effi-
cient to use. It has been found that a large number of
component parts naturally increases the manufacturing
cost and the ultimate cost of the product. Additionally,
the larger the number of parts to be interconnected, the
greater the difficulties encountered in sealing the de-
vice so that positive control can be maintained over
fluid flow. Also, it has been found that the known de-
vices are often interconnected in a manner which might
cause them to disassemble when they are subjected to
handling as part of a fluid administration set or similar
arrangement., ‘
Naturally, it is readily apparent that in the medical
field the above shortcomings are likely to produce
problems in that positive fluid control is often of the es-
sence and must be maintained and the breakdown of
any component parts of a system, such as a stopcock,
would be clearly undesirable.

SUMMARY OF THE INVENTION

With the above thoughts in mind, it is among the pri-
mary objectives of the present invention to provide a
stopcock which has a maximum of fluid flow paths, a
stopcock which is constructed of a minimum number
of component parts thereby producing a low cost and
economical device, a stopcock which has positive seal-
ing surfaces to maintain positive fluid control, and a
stopcock which has interlocked component parts to
prevent chances of disassembly and loss of control of
fluid flow in a system during use.

Thus, a stopcock is provided which includes a hollow
body member open at its top and having at least two
lateral ports therein open to the exterior of the body.
A key member is provided having a sealing portion ex-
tending into the interior of the body through the open-
ing top thereof and in sealing engagement with the in-
terior walls of the body. The key member also includes
a gripping portion which extends from the body. The
key is rotatably positioned in the body so as to be shift-
able to open and close the ports of the stopcock and
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regulate flow therethrough. Finally, interengaging lock-
ing surfaces on the key and on the body are provided
to retain the sealing portion of the key in rotatable posi-
tion within the body while permitting the gripping por-
tion to be gripped and rotated to open and close the
ports as desired.

With the above discussed objectives, among others,
in mind, reference is had to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a side elevation view of the stopcock of the
invention;

FIG. 2 is a top plan view thereof with arrows showing
the path of travel of the handle portion which is shown
in phantom in three alternate positions;

FIG. 3 is an enlarged fragmentary sectional elevation
view thereof;

FIG. 4 is an enlarged fragmentary top sectional view
thereof taken along the plane of line 4—4 of FIG. 3;
and

FIG. 5 is an exploded side elevation view thereof.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Stopcock 20 includes two components, a body mem-
ber 21 and a key member 22. The stopcock 20 may be
constructed entirely of any common low cost material
lending itself to disposability such as a conventional
plastic material. The key should have some inherent re-
siliency for the reasons discussed below.

Key 22 includes a cylindrical base 23 having a ta-
pered sealing portion 24 extending downwardly there-
from. Spaced from the outer wall of the tapered sealing
portion and also extending from the base 23 is a de-
pending annular skirt 25. Extending upwardly and lat-
erally from base 23 and skirt 25 is a handle 26. A num-
ber of ribs 27 are on the handle surfaces to facilitate
gripping of the handle and rotation of the key. On the
inner surface of skirt 25 is an annular bead 28. Project-
ing upwardly from base 23 and spaced approximately
90° apart on the circumference of the base are three
pointers or indicators 29, Handle 26 is mounted on the
base so that it is located 90° from each of the two adja-
cent pointers 29. Therefore, by including handle 26 as
an indicator marker, there are indication means on the
base at each 90° interval about its circumference.

Key 22 is hollow and forms an interior chamber 30
open to the exterior of the key through opening 31 at
the top and sealed at the bottom by bottom wall 32.
Sealing portion 24 is substantially cylindrical in config-
uration with its side walls tapering from its integral con-
nection to base 23 downwardly toward its interconnec-
tion with bottom wall 32. Spaced at 90° intervals about
the outer circumference of the side walls of sealing por-
tion 24 are three slots 33 which are vertically aligned
with each of the three indicator points 29 respectively
on the upper surface of base 23.

Body member 21 is hollow to provide interior cham-
ber 34 which is sealed at the bottom by bottom wall 35
and open at the top to receive sealing portion 24. The
inner cylindrical wall of body portion 21 is tapered
from top to bottom to substantially conform with the
outer tapered side wall of sealing portion 24, Adjacent
the lower end of body portion 21 and spaced at 90 de-
gree intervals about its circumference are three ports
36. A hollow lateral connector 37 communicates with
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each port 36 respectively and has an outer surface
which is adapted for connection to an element of a fluid
system. It should be noted that each connector 37 is
somewhat different in configuration to facilitate con-
nection of the stopcock to a variety of different types
of elements utilized in a particular fluid system.

Adjacent the upper peripheral edge of body 21 is an
annular flange 38 which is adapted for interengage-
ment with surfaces on key 22 in a manner discussed in
detail below.

Extending from the bottom wall 35 of body 21 is a
wing projection 39 which facilitates the mounting of
the stopcock in assembled condition when it is desired
to retain the stopcock in rigid position with respect to
a given fluid system with which it is associated. Addi-
tionally, wing projection 39 provides a convenient han-
dling surface for holding the stopcock during assembly
with various connecting tubes in a fluid system.

In manufacture and assembly of the stopcock itself,
the two component parts, key 22 and body 21 can be
manufactured by a convenient molding process which
is well known in the art. This is particularly true if the
stopcock is constructed of a plastic material.

The outer tapered diameter of the side walls of seal-
ing portion 24 is slightly larger than the inner diameter
of the cylindrical tapered walls of body 21 which form
chamber 34. However, since the interior of key 21 is
hollow forming chamber 30, upon insertion of sealing
portion 24 of key 22 into body 21, the side walls of seal-
ing portion 24 will be slightly deformed and com-
pressed. This slight deformation will positively seat key
22 in body 21 since the sealing portion 24 will tend to
return to its initial relaxed configuration and will bear
outwardly against the tapered walls of body 21 in seal-
ing engagement.

Key 22 will extend into body 21 until the undersur-
face 40 of base 23 bears against the upper peripheral
rim 41 of body 21. At this point, the key 22 is fully as-
sembled to the body 21 to form stopcock 20 and a fluid
passage chamber 42 is present between the bottom sur-
faces of sealing portion 24 and the inner surface of bot-
tom wall 25 of body 21.

As key 22 is inserted into chamber 34 of body 21, it
will move downwardly until annular bead 28 comes
into contact with annular flange 38 on body 21. At that
point, additional force is required to cause the resilient
skirt 25 to deform and permit bead 28 to pass over
flange 38. As the key 22 moves downwardly and bead
28 passes over flange 38, the resilient nature of skirt 25
will cause the skirt to return to its normal configuration
and the skirt will snap into position with the upper sur-
face of bead 28 in interengagement with the undersur-
face of flange 38 thereby preventing axial movement of
key 22 with respect to body 21. In this position, stop-
cock 20 is fully assembled with body 21 bearing against
undersurface 40 of base 23. Axial movement of the key
with respect to the body is prevented while rotation of
the key with respect to the body is permitted. As dis-
cussed above, the sealing engagement between the
outer walls of sealing portion 24 and the inner walls
forming chamber 34 in body 21 is present to prevent
leakage and the engagement between bead 28 and
flange 38 prevents disassembly of the parts. Rotation of
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sired, a suitable lubricant can be used to more readily
facilitate rotation and appropriate opening and closing
of the valve.

4

As shown in the drawings, handle 26 indicates the
port 36 which is closed by the outer surface of sealing
portion 24, The remaining two ports 36 are open to
fluid passage chamber 42 in the stopcock so that fluid
can flow therebetween. In this manner, a passage net-
work is provided for fluid flow between an element
connected to one connector 37 with an element con-
nected to the adjacent connector 37. By rotating the
handle 90°, a different arrangement of passageways
through the stopcock is provided. It can be seen from
the drawings that any two of the three ports 36 may be
interconnected in fluid communication at any time or
all three ports 36 can be in fluid communication at one
time.

It is also envisioned that the center hollow chamber
30 of key 22 can be designed to accommodate a fourth
flow path having its own shut-off valve position. The
stopcock can also be modified in design to accept a
rubber stopper for injecting medicaments at periodic
elements of time through hollow center 30 of key 22.
Naturally, in those circumstances an appropriate open-
ing would have to be provided in the side walls or bot-
tom wall of sealing portion 24 through which the fluid
can pass when the stopcock parts are in the proper po-
sition.

It should be kept in mind that handle 26 is positioned
above the substantial portion of the rest of stopcock 20
to facilitate connection of the stopcock with bulky ele-
ments of a fluid system by providing additional clear-
ance for assembly procedures. Handle 26 can also be
made hollow to reduce the weight of the stopcock and
facilitate its handling in a fluid system.

It can be readily seen by the above detailed descrip-
tion that the three-way stopcock discussed above may
be used as a flow or metering valve. It is usable in medi-
cal procedures for in-hospital use, laboratories, institu-
tions and other medically oriented applications. It is
also adaptable for use in various industrial environ-
ments. The stopcock can be used in a combination of
assemblies to control batch monitoring or metering ap-
plications. A large variety of catheters, tubing sets, sy-
ringes, instruments and other types of adaptations can
be used with the male and female Luer connectors to
cover a broad use of applications.

The stopcock is of a two-piece assembly only with the
sealing portion of the key which forms the valve seat
being made hollow to inhance its compressibility and
facilitate the sealing function. The snap-lock connec-
tion between the key and body alleviates the danger of
disassembly of the stopcock during use. The snap-lock
invention can be made so strong by a choice of materi-
als that disassembly can be accomplished only by de-
stroying the stopcock.

Thus, the above discussed objectives of the inven-
tion, among others, are effectively attained.

I claim:

1. A stopcock comprising:

a hollow plastic body member open at the top thereof
and having at least two lateral ports therein open
to the exterior of the body;

a plastic key member having a sealing portion ex-
tending into the interior of the body through the
open top thereof and in sealing engagement with
the interior walls of the body and a gripping portion
extending from the body;

the key plastic member being rotatably positioned in
the body so as to be shiftable to open and close the
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ports of the stopcock and regulate flow there-
. through;

interengaging locking surfaces on the key and on the
body to retain the sealing portion of the key in ro-
tatable position within the body while permitting
the gripping portion to be gripped and rotated to
open and close the ports as desired;

the plastic key member being resilient and the sealing
portion being hollow and of slightly larger outer di-
ameter than the inner diameter of the body portion
so that when the sealing portion is inserted in the
body portion it will be partially formed and tending
to return to its normal configuration while sealingly
engage with the inner walls of the body;

the body having an annular flange extending from its
outer surface and located adjacent the upper end
thereof; -

the annular flange being formed by two joining ta-
pered surfaces meeting at an apex, one tapered sur-
face being between the upper end of the body and
the apex of the flange and the other tapered surface
being located with respect to the upper end of the
body with the apex and the one tapered surface
therebetween;

the gripping portion of the key including a lateral
base portion extending from the upper extremity of
the sealing portion and terminating in an annular
skirt;

the inner surface of the skirt having an annular bead
including a locking surface tapering outwardly
from top to bottom adjacent its lower end so that
when the key is inserted into the body the bead will
contact the one surface of the flange on the outer
surface of the body and the resilient skirt will be
deformed. so that the key may be inserted until the
bead passes over the apex of the flange and the re-
silient skirt will be permitted to return to its initial
configuration and snap into position with the lock-
ing surface of the bead in locking engagement with
the other surface of the flange on the body;

the locking relationship between the key member
and the body being assisted by the resilient sealing
portion of the key biasing the resilient body portion
and flange outwardly while the skirt including the
bead tends to return inwardly to its normal configu-
ration thereby increasing the locking forces be-
tween the flange and the bead and preventing re-
moval of the key from the body while permitting
relative rotation therebetween.

2. The invention in accordance with claim 1 wherein

the body has three lateral ports adjacent the bottom
end thereof and spaced approximately 90° apart about
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the circumference of the body.

3. The invention in accordance with claim 1 wherein
the sealing portion is tapered from top to bottom in the
direction of insertion into the body and the body has
aligned corresponding taper from top to bottom to fa-
cilitate sealing engagement with the sealing portion, the
sealing portion being of shorter length than the depth
of the hollow body portion to thereby provide a fluid
passage chamber between the bottom of the sealing
portion and the body, and the body portion having at
least two recesses on the outer surface thereof in posi-
tion for vertical alignment with each of the ports in the
body and communicating with the passage chamber be-
tween the bottom of the sealing portion and the body
so that when at least a pair of recesses are sligned with
at least a pair of ports fluid will flow through the stop- .
cock and when the key is rotated so that the recesses
are not in alignment with the ports of the body the walls
of the sealing portion will prevent fluid from flowing
through the stopcock.

4. The invention in accordance with claim 1 wherein
the gripping portion of the key includes a handie ex-
tending away from the engaging surfaces on the key
and the body to facilitate gripping and rotation of the
key with respect to the body.

5. The invention in accordance with claim 1 wherein
each of the ports includes a tubular connector extend-
ing laterally from the body with each connector having
a configuration which facilitates its interconnection
with a particular type of element utilized in a fluid sys-
tem.

6. The invention in accordance with claim 1 wherein
a wing-like projection extends from the bottom of the
body to provide a readily available engaging surface to
facilitate gripping of the stopcock and interengagement
of the stopcock with holding means to fix the stopcock
in position.

7. The invention in accordance with claim 1 wherein
the gripping portion includes a cylindrical base extend-
ing laterally from the sealing portion and having its un-
dersurface in engagement with the upper peripheral
edge of the body and a handle connected to the base
portion and extending therefrom, the base and the han-
dle having indicator means thereon to define flow con-
ditions through the stopcock.

8. The invention in accordance with claim 7 wherein
a substantial portion of the handle is elevated above the
remainder of the stopcock to provide clearance and fa-
cilitate assembly and use of the stopcock with other el-

ements used in a fluid flow system.
* % ok k%



