
DESCRIPTION Title of Invention: MEDICAL STOPCOCK Technical Field
[0001]        The present invention relates to a medical stopcock
which is used when injecting a medical fluid into a patient.
Background Art [0002]        In the related art, in a medical field,
a medical stopcock such as a three-way stopcock is often used in an
infusion set or the like. For example, if the three-way stopcock is
used, a different type medical fluid can be easily mixed and injected
in the course of injecting a predetermined medical fluid into a
patient with the infusion set. [0003]        In addition, as the
medical stopcock, a structure into which bacteria does not enter is
required. A medical stopcock is disclosed in PTL 1, which can prevent
the bacteria from invading from a side pipe port by blocking the
inside of a branch pipe from an external atmosphere by a partition
wall. Citation List Patent Literature [0004] 



[PTL 1] JP-A-2003-159336 Summary of Invention Technical Problem
[0005]        However, in the medical stopcock disclosed in PLT 1,
there is a problem in that the medical fluid is retained in a side
pipe port. In addition, there are various types of the medical fluids
which are injected from the side pipe port. For example, a case is
conceivable in which a medical fluid for raising a blood pressure is
injected from the side pipe port and, after several hours, a medical
fluid for dropping a blood pressure is injected. Even though the
medical fluid for raising a blood pressure that remains 1  in the
inside of the side pipe port is a small amount after the medical
fluid for raising a blood pressure is injected from the side pipe
port, inconvenience may be caused when the medical fluid for raising
a blood pressure which remains therein is pushed out by the medical
fluid for dropping a blood pressure which is injected after several
hours. Therefore, it is preferable that an amount of the medical
fluid retained in the inside of the medical stopcock is reduced to as
little as possible. [0006]        Furthermore, in a three-way
stopcock of the related art, since the flow of the medical fluid can
be generally stopped in some or the whole of a flow path by rotating
a cock by approximately 45 degrees, it is not preferable that such
operability is lowered. [0007]        Then, the present invention is
made in view of such problems and an object of the invention is to
provide a medical stopcock which reduces retention of a medical fluid
in the inside thereof more than the related art and maintains
operability similar to the related art. Solution to Problem [0008] 



In order to solve the problem described above, the invention provides
a medical stopcock including: a main body; and a cock, in which the
main body includes: a tubular portion; an upstream port and a
downstream port provided on an outer circumference of the tubular
portion; and a side pipe port provided between the upstream port and
the downstream port, in which the cock includes: a cylindrical
portion rotatably accommodated in the tubular portion of the main
body; and a handle for operating the cylindrical portion to be
rotated, in which the cylindrical portion includes: a first flow path
groove communicating with the upstream port and the side pipe port;
and a second flow path groove communicating with the side pipe port
and the downstream port, on an outer circumferential surface thereof
in a state in which the cock is in a reference position; and in which
the cylindrical portion includes a wall portion closing openings of
the upstream port, the side pipe port and the downstream port when
the cock is rotated by a predetermined amount from the reference
position, in which the first flow path groove and the second flow
path groove are formed by bypassing the 2  wall portion, and in which
the upstream port, the side pipe port and the downstream port
communicate with each other in a state in which the cock is in the
reference position.        In addition, in the invention, it is
preferable that the first flow path groove include a groove
corresponding to the upstream port communicating with the upstream
port, a first groove corresponding to a side pipe port communicating
with the side pipe port, a first circumferential groove communicating
with the groove corresponding to the upstream port and the first
groove corresponding to the side pipe port, and the second flow path
groove include a groove corresponding to the downstream port
communicating with the downstream port, a second groove corresponding
to a side pipe port communicating with the side pipe port, and a
second circumferential groove communicating with the second groove
corresponding to the side pipe port and the groove corresponding to
the downstream port.        In addition, in the invention, for
example, the first circumferential groove may bypass the first wall
portion to one end side and the other end side of the cylindrical
portion, and the second circumferential groove may bypass the second
wall portion to one end side and the other end side of the
cylindrical portion.        In addition, in the invention, for
example, the first circumferential groove may bypass the first wall
portion to one end side of the cylindrical portion, and the second
circumferential groove may bypass the second wall portion to the
other end side of the cylindrical portion. [0009]        As described
above, when the cock is in the reference position, the medical fluid
flowing from the upstream port to the downstream port also passes
through the inside of the side pipe port so that retention of the
medical fluid in the inside of the medical stopcock (in particular,
in the inside of the side pipe port) can be reduced more than the
related art by providing each groove described above in the outer
circumferential surface of the cylindrical portion of the cock.
[0010]        In addition, in the invention, it is preferable that a
first rib be provided between the first groove corresponding to the
side pipe port and the second groove corresponding to the side pipe
port of the cylindrical portion of the cock to lead a medical fluid
from the upstream port toward the side pipe port of the main body. 3



[0011]        Therefore, the medical fluid from the upstream port is
further led toward the side pipe port by the first rib and the
retention of the medical fluid in the inside of the side pipe port
can be further reduced. [0012]        In addition, in the invention,
it is preferable that a second rib be provided inside the side pipe
port of the main body to be positioned on an extension of the first
rib when the cock is in the reference position and to further lead
the medical fluid from the upstream port toward the side pipe port.
[0013]        Therefore, the medical fluid from the upstream port is
further led toward the side pipe port by the second rib which is
positioned in the extension of the first rib and the retention of the
medical fluid in the inside of the side pipe port can be further
reduced. [0014]        In addition, in the invention, it is
preferable that the wall portion include a first wall portion
positioned between the groove corresponding to the upstream port and
the first groove corresponding to the side pipe port, a second wall
portion positioned between the second groove corresponding to the
side pipe port and the groove corresponding to the downstream port,
and a third wall portion positioned between the groove corresponding
to the downstream port and the groove corresponding to the upstream
port. [0015]        Therefore, since the medical fluid can be stopped
in some or the whole of a flow path by three wall portions when the
cock is rotated slightly, it is possible to maintain operability
similar to the related art. Advantageous Effects of Invention [0016]
According to the invention, it is possible to provide the medical
stopcock which eliminates the retention of the medical fluid in the
inside thereof and maintains operability similar to the related art.
Brief Description of Drawings [0017]  



[Fig. 1] Fig. 1 is a view illustrating a configuration of a medical
stopcock of an embodiment, Fig. 1(a) is a perspective view of a main
body, Fig. 1(b) is a perspective view of a two-flow path type cock
and Fig. 1(c) is a development view of a groove portion of the cock.
[Fig. 2] Fig. 2 is a view illustrating flow of a medical fluid
flowing from an upstream port to a downstream port via a side pipe
port in a case where all three ports are opened using the two-flow'
path type cock, Fig. 2(a) is an explanatory view of a first half of
the flow, Fig. 2(b) is an explanatory view of a second half of the
flow and Fig. 2(c) is a cross-sectional view taken along line A-A in
Fig. 2(b).         [Fig. 3] Fig. 3 is a view illustrating a case
where only the side pipe port and the downstream port are opened
using the two-flow path type cock, Fig. 3(a) is an explanatory view
of a case where the medical fluid from the upstream port does not
flow through the inside of the medical stopcock, Fig. 3(b) is an
explanatory view of the flow of the medical fluid flowing from the
side pipe port into which the medical fluid is injected to the
downstream port and Fig. 3(c) is a cross-sectional view taken along
line B-B in Fig. 3(b).         [Fig. 4] Fig. 4 is a view illustrating
a case where the flow of the medical fluid is stopped by rotating the
cock by approximately 45 degrees using the two-flow path type cock,
Fig. 4(a) is an explanatory view of a state of an upstream port side,
Fig. 4(b) is an explanatory view of a state of a downstream port
side, and Fig. 4(c) is a cross-sectional view taken along line C-C in
Fig. 4(b).         [Fig. 5] Fig. 5(a) is a perspective view of a
one-flow path type cock as a configuration of the medical stopcock of
the embodiment and Fig. 5(b) is a development view of the groove
portion of the cock.         [Fig. 6] Fig. 6 is a view illustrating
flow of the medical fluid flowing from the upstream port to the
downstream port via the side pipe port in a case where all three
ports are opened using the one-flow path type cock, Fig. 6(a) is an
explanatory view of a first half of the flow, Fig. 6(b) is an
explanatory view of a second half of the flow and Fig. 6(c) is a
cross-sectional view taken along line D-D in Fig. 6(b).         [Fig.
7] Fig. 7 is a view illustrating a case where only the side pipe port
and the downstream port are opened using the one-flow 5  path type
cock, Fig. 7(a) is an explanatory view of a case where the medical
fluid from the upstream port does not flow through the inside of the
medical stopcock, Fig. 7(b) is an explanatory view of the flow of the
medical fluid flowing from the side pipe port into which the medical
fluid is injected to the downstream port and Fig. 7(c) is a
cross-sectional view taken along line E-E in Fig. 7(b).         [Fig.
8] Fig. 8 is a view illustrating a case where the flow of the medical
fluid is stopped by rotating the cock by approximately 45 degrees
using the one-flow path type cock, Fig. 8(a) is an explanatory view
of a state of the upstream port side, Fig. 8(b) is an explanatory
view of a state of the downstream port side, and Fig. 8(c) is a
cross-sectional view taken along line F-F in Fig. 8(b).         [Fig.
9] Fig. 9(a) is a perspective view of a main body in which a rib is
provided inside the side pipe port as a modification example of the
main body, Fig. 9(b) is a side view of the medical stopcock which is
obtained by combining of the main body and the cock illustrated in
Fig. 5, viewed from a handle side of the cock, and Fig. 9(c) is a
cross-sectional view taken along line G-G in Fig. 9(b). Description
of Embodiments 



[0018]        Hereinafter, a form (hereinafter, referred to as an
embodiment) for carrying out the invention will be described with
reference to drawings (also appropriately referring to drawings other
than mentioned drawings). Furthermore, in the embodiment, a medical
fluid also includes a form of fluid as a whole even though containing
solids such as colloidal particles in addition to a complete form of
fluid. [0019]        As illustrated in Figs. 1(a) and 1(b), a medical
stopcock 1 of the embodiment includes amain body 2 and a cock 3.
Furthermore, for example, a material of the main body 2 or the cock 3
may be a synthetic resin such as polycarbonate, polypropylene,
polyacrylamide, and polyethylene terephthalate; however, the material
is not limited to these. Furthermore, as the cock 3, a two-flow path
type (details are described below) will be described first and then a
one-flow path type (details are described below) 6  will be
described. [0020]        As illustrated in Fig. 1(a), the main body 2
includes an upstream port 22 and a downstream port 23 having a flow
path for continuously conducting flow of a medical fluid in the
inside thereof, a tubular portion 21 which is disposed between the
upstream port 22 and the downstream port 23, and rotatably
accommodates a cylindrical portion 31 (described below) of the cock 3
in the inside thereof, and a side pipe port 24 which is provided in
the tubular portion 21 and has a flow path receiving a medical fluid
other than the medical fluid flowing through the upstream port 22 and
the downstream port 23 in the inside thereof. Furthermore, when using
the medical stopcock 1, the side pipe port 24 of the main body 2 is
not in an opened state but, for example, a cap 25 holding a valve 27
with a cap auxiliary member 25a is mounted (see Figs. 2(a) and 2(c)).
[0021]        As illustrated in Figs. 1(b) and 1(c), the cock 3
includes a handle 32 which is operated by a user to be rotated, the
cylindrical portion 31 which is rotatably accommodated in the tubular
portion 21 of the main body 2, and a groove portion 33 which is
provided along an outer circumferential surface of the cylindrical
portion 31. [0022]        The groove portion 33 is configured of a
longitudinal groove 33a (a first flow path groove and a groove
corresponding to the upstream port ) , a longitudinal groove 33b (the
first flow path groove and a first groove corresponding to the side
pipe port), a longitudinal groove 33c (a second flow path groove and
a second groove corresponding to the side pipe port), a longitudinal
groove 33d (the second flow path groove and a groove corresponding to
the downstream port), a circumferential groove 33e (the first flow
path groove and a first circumferential groove) , a circumferential
groove 33f (the first flow path groove and the first circumferential
groove) , a circumferential groove 33g (the second flow path groove
and a second circumferential groove), a circumferential groove 33h
(the second flow path groove and the second circumferential groove),
and a central groove 33i (the first flow path groove, the second flow
path groove, a first groove corresponding to the side pipe port, and
a second groove corresponding to the side pipe port), and has 



7  substantially a shape of "8" as a whole. [0023]        In other
words, the circumferential grooves 33e and 33f are disposed by
bypassing to both sides (one end side and the other end side) of the
cylindrical portion 31 in an axial direction so that an outer
circumferential surface between the longitudinal groove 33a and the
longitudinal groove 33b forms a wall portion 34a (a first wall
portion) having a size and a position by which at least the upstream
port 22 can be closed.        Similarly, the circumferential grooves
33g and 33h are disposed by bypassing to both sides (one end side and
the other end side) of the cylindrical portion 31 in the axial
direction so that an outer circumferential surface between the
longitudinal groove 33c and the longitudinal groove 33d forms a wall
portion 34b (a second wall portion) having a size and a position by
which at least the downstream port 23 can be closed. [0024]
Therefore, as long as the wall portion 34a and the wall portion 34b
satisfying the condition described above can be formed, each groove
may not be linear and some or the whole thereof may be curved. In
addition, in the outer circumferential surface of the cylindrical
portion 31, a wall portion 34c (a third wall portion) is formed in a
semicircular portion in which the groove portion 33 is not present.
[0025]        In addition, in the embodiment, a cross-sectional area
of a flow path end 221 (see Fig. 2(a)) of the upstream port 22 is
substantially the same as that of a flow path end 231 (see Fig. 2(b))
of the downstream port 23. Therefore, the wall portion 34a also can
close the downstream port 23 in addition to the upstream port 22 and
the wall portion 34b also can close the upstream port 22 in addition
to the downstream port 23 by rotating the cock 3. [0026]        In
addition, the central groove 33i has a rib (a first rib) for further
leading the medical fluid from the upstream port 22 toward the side
pipe port 24. In addition, the rib may be realized by forming the
central groove 33i to be shallow. Hereinafter, "the central groove
33i" is referred to as a groove which is formed to be shallower than
the other grooves. [0027] Next, the flow of the medical fluid flowing
through the inside 



of the medical stopcock 1 will be described. First, a case where
three ports (the upstream port 22, the downstream port 23 and the
side pipe port 24) are opened (the ports communicate with the groove)
will be described with reference to Fig. 2. Three ports are opened
when the main body 2 and the cock 3 have a positional relationship as
illustrated in Fig. 2. At this time, hereinafter, a relative position
(a predetermined rotational position) of the cock 3 with respect to
the main body 2 is referred to as "a reference position" (the same is
also true in Figs. 5 to 9). In addition, a rotation direction of the
cock 3 where a long portion of the cock 3 moves from this position to
the upstream port 22 side is referred to as a "counter-clockwise"
direction and the rotation direction of the cock 3 where the long
portion of the cock 3 moves to the downstream port 23 side is
referred to as a "clockwise" direction (the same is also true in
Figs. 5 to 9). [0028]        When the cock 3 is in the reference
position, as illustrated in Figs. 2(a) and 2(c), the medical fluid
flowing through the upstream port 22 toward the tubular portion 21
enters the longitudinal groove 33a from the flow path end 221, is
divided into two left and right flow paths from there, is advanced to
the circumferential grooves 33e and 33f, is joined in the
longitudinal groove 33b, and enters the side pipe port 24 from the
central groove 33i. [0029]        Subsequently, as illustrated in
Figs. 2(b) and 2(c), the medical fluid enters the longitudinal groove
33c from the side pipe port 24, is divided into two left and right
flow paths from there, is advanced to the circumferential grooves 33g
and 33h, is joined in the longitudinal groove 33d, and enters the
downstream port 23 from the flow path end 231. [0030]        As
described above, the medical fluid flowing from the upstream port 22
to the downstream port 23 also passes through the inside of the side
pipe port 24 so that retention of the medical fluid in the inside of
the medical stopcock 1 (in particular, in the inside of the side pipe
port 24) can be reduced more than the related art.        In
addition, the medical fluid from the upstream port 22 is further led
toward the side pipe port 24 by the shallow central groove 9  33i so
that the retention of the medical fluid in the inside of the side
pipe port 24 can be further reduced. [0031] 



Next, in a case where only the side pipe port and the downstream port
are opened, the flow of the medical fluid will be described with
reference to Fig. 3. [0032]        When the cock 3 is rotated by 90
degrees from the reference position in the counter-clockwise
direction (a second state), as illustrated in Figs. 3(a) and 3(c),
since the flow path end 221 is closed by the wall portion 34c in the
upstream port 22, the medical fluid does not flow. On the other hand,
as illustrated in Figs. 3(b) and 3(c), the medical fluid which enters
the inside of the side pipe port 24 enters the longitudinal groove
33a, is divided into two left and right flow paths from there, is
advanced to the circumferential grooves 33e and 33f, is joined in the
longitudinal groove 33b, and enters the downstream port 23 from the
flow path end 231. [0033]        In addition, when the cock 3 is in a
rotation position illustrated in Fig. 3, some medical fluid which
enters from the side pipe port 24 may be retained in the inside of
the side pipe port 24; however, it is not a problem to be solved by
the embodiment. The problem to be solved by the embodiment is that
the medical fluid which enters from the side pipe port 24 is retained
in the inside of the side pipe port 24 when the cock 3 is in the
rotation position (the reference position) illustrated in Fig. 2 (the
same is also true in Figs. 5 to 9). [0034]        Next, a case where
the flow of the medical fluid is stopped by rotating the cock 3 by
approximately 45 degrees in the clockwise direction will be described
with reference to Fig. 4. [0035]        When the cock 3 is rotated
approximately by 45 degrees from the reference position in the
clockwise direction (a sixth state), as illustrated in Figs. 4(a) and
4(c), since the flow path end 221 is closed by the wall portion 34a
in the upstream port 22, the medical fluid does not flow. In
addition, as illustrated in Figs. 4(b) and 4(c), since the flow path
end 231 is closed by the wall portion 34c also in the downstream port
23, the medical fluid does not flow. 10   In addition, as illustrated
in Figs. 4(a) to 4(c), since the flow path end 241 is closed by the
wall portion 34b also in the side pipe port 24, the medical fluid
does not flow. In other words, it is possible to stop the flow of the
medical fluid and to maintain operability similar to the related art
by providing the groove portion 33, which can form wall portions 34a
and 34b on the outer circumferential surface of the cylindrical
portion 31 of the cock 3, and only by rotating the cock 3 by
approximately 45 degrees. [0036]        In addition, when the cock 3
is rotated approximately by 45 degrees from the reference position in
the counter-clockwise direction (a first state), similarly, the
medical fluid does not flow in the upstream port 22, the downstream
port 23 and the side pipe port 24. 



[0037]        In addition, when the cock 3 is rotated approximately
by 135 degrees from the reference position in the counter-clockwise
direction (a third state), the upstream port 22 is closed by the wall
portion 34c, the side pipe port 24 is closed by the wall portion 34c,
and the downstream port 23 is closed by the wall portion 34a. [0038]
In addition, when the cock 3 is rotated approximately by 180 degrees
from the reference position in the clockwise direction (a fourth
state), the upstream port 22 communicates with a groove corresponding
to the downstream port 23, the side pipe port 24 is closed by the
wall portion 34c, and the downstream port 23 communicates with a
groove corresponding to the upstream port 22 so that the upstream
port 22 communicates with the downstream port 23. [0039]        In
addition, when the cock 3 is rotated approximately by 135 degrees
from the reference position in the counter-clockwise direction (a
fifth state), the upstream port 22 is closed by the wall portion 34b,
the side pipe port 24 is closed by the wall portion 34c, and the
downstream port 23 is closed by the wall portion 34c. [0040]
Next, one-flow path type cocks 3a and 3 will be described. As
illustrated in Figs. 5(a) and 5(b), the cock 3 includes the handle 32
which is operated by a user to be rotated, cylindrical portions 31a
and 31 which are rotatably accommodated in the tubular portion 11  21
of the main body 2, and groove portions 33A and 33 which are provided
along an outer circumferential surface of the cylindrical portion
31a. [0041]        The groove portion 33A is configured of a
longitudinal groove 33j (a first flow path groove and a groove
corresponding to the upstream port ) , a longitudinal groove 33k (the
first flow path groove, a second flow path groove, a first groove
corresponding to a side pipe port (an upstream side from a convex
portion 33ka), and a second groove corresponding to a side pipe port
(a downstream side from the convex portion 33ka)), a longitudinal
groove 331 (a second flow path groove and a groove corresponding to
the downstream port), a circumferential groove 33m (the first flow
path groove and a first circumferential groove), and a
circumferential groove 33n (the second flow path groove and a second
circumferential groove), and has substantially a shape of "5" as a
whole. [0042]        In other words, the circumferential groove 33m
is disposed by bypassing to one side (one end side) of the
cylindrical portion 31a in an axial direction so that an outer
circumferential surface between the longitudinal groove 33j and the
longitudinal groove 33k forms a wall portion 34d (a first wall
portion) having a size and a position by which at least the upstream
port 22 can be closed. 



Similarly, the circumferential groove 33n is disposed by bypassing to
one side (the other end side) of the cylindrical portion 31 in the
axial direction so that an outer circumferential surface between the
longitudinal groove 33k and the longitudinal groove 331 forms a wall
portion 34e (a second wall portion) having a size and a position by
which at least the downstream port 23 can be closed. [0043]
Therefore, as long as the wall portion 34d and the wall portion 34e
satisfying the condition described above can be formed, each groove
may not be linear and some or the whole thereof may be curved. In
addition, in the outer circumferential surface of the cylindrical
portion 31a, a wall portion 34f (a third wall portion) is formed in a
semicircular portion in which the groove portion 33A is not present.
[0044]        In addition, similar to a case of the two-flow path
type cock 3 (see Fig. 1(b)), the wall portion 34d also can close the
downstream 12  port 23 in addition to the upstream port 22 and the
wall portion 34e also can close the upstream port 22 in addition to
the downstream port 23 by rotating the cock 3a. [0045]        In
addition, a central portion of the longitudinal groove 33k has the
convex portion 33ka (a first rib) for further leading the medical
fluid from the upstream port 22 toward the side pipe port 24. In
addition, the rib may be realized by forming the central portion of
the longitudinal groove 33k to be shallow. [0046]        Next, the
flow of the medical fluid flowing through the inside of the medical
stopcock 1 (the main body 2 and the cock 3a) will be described.
First, a case where three ports (the upstream port 22, the downstream
port 23 and the side pipe port 24) are opened will be described with
reference to Fig. 6. [0047]        When the cock 3 is in the
reference position, as illustrated in Figs. 6(a) and 6(c), the
medical fluid flowing through the upstream port 22 toward the tubular
portion 21 enters the longitudinal groove 33j from the flow path end
221, is advanced to the circumferential groove 33m and the
longitudinal groove 33k, and enters the side pipe port 24 from the
front (the front in the flowing direction) of the convex portion 33ka
of the longitudinal groove 33k. 



[0048]        Subsequently, as illustrated in Figs. 6(b) and 6(c),
the medical fluid enters the back (the back in the flowing direction)
of the convex portion 33ka of the longitudinal groove 33k from the
side pipe port 24, is advanced to the circumferential grooves 33n and
the longitudinal groove 331, and enters the downstream port 23 from
the flow path end 231. [0049]        As described above, the medical
fluid flowing from the upstream port 22 to the downstream port 23
also passes through the inside of the side pipe port 24 so that the
retention of the medical fluid in the inside of the medical stopcock
1 (in particular, in the inside of the side pipe port 24) can be
reduced more than the related art.        In addition, the medical
fluid from the upstream port 22 is further led toward the side pipe
port 24 by the convex portion 33ka 13  so that the retention of the
medical fluid in the inside of the side pipe port 24 can be further
reduced. [0050]        Next, in a case where only the side pipe port
and the downstream port are opened, the flow of the medical fluid
will be described with reference to Fig. 7. [0051]        When the
cock 3a is rotated by 90 degrees from the reference position in the
counter-clockwise direction (the second state), as illustrated in
Figs. 7(a) and 7(c), since the flow path end 221 is closed by the
wall portion 34f in the upstream port 22, the medical fluid does not
flow. On the other hand, as illustrated in Figs. 7(b) and 7(c), the
medical fluid which enters the inside of the side pipe port 24 enters
the longitudinal groove 33j, is advanced to the circumferential
grooves 33m and the longitudinal groove 33k, and enters the
downstream port 23 from the flow path end 231. [0052] 



Next, a case where the flow of the medical fluid is stopped by
rotating the cock 3a by approximately 45 degrees in the clockwise
direction will be described with reference to Fig. 8. [0053]
When the cock 3a is rotated approximately by 45 degrees from the
reference position in the clockwise direction (the sixth state) , as
illustrated in Figs. 8(a) and 8(c), since the flow path end 221 is
closed by the wall portion 34d in the upstream port 22, the medical
fluid does not flow. In addition, as illustrated in Figs. 8(b) and
8(c), since the flow path end 231 is closed by the wall portion 34f
also in the downstream port 23, the medical fluid does not flow. In
addition, as illustrated in Figs. 8(a) to 8(c), since the flow path
end 241 is closed by the wall portion 34e also in the side pipe port
24, the medical fluid does not flow. In other words, it is possible
to stop the flow of the medical fluid and to maintain operability
similar to the related art by providing the groove portion 33A, which
can form the wall portions 34d and 34e on the outer circumferential
surface of the cylindrical portion 31 of the cock 3, and only by
rotating the cock 3a approximately by 45 degrees. [0054]        In
addition, when the cock 3a is rotated approximately by 45 degrees in
the counter-clockwise direction (the first state), similarly, the
medical fluid does not flow in the upstream port 22, 14  the
downstream port 23 and the side pipe port 24.         In addition,
since the third state to the fifth state are the same states as the
two-flow path type cock 3 (see Fig. 1(b)), the description thereof
will be omitted. [0055]        Next, a modification example of the
main body 2 will be described with reference to Fig. 9. As
illustrated in Fig. 9(a), the main bodies 2a and 2 include a rib 26
(a second rib) (and a surrounding member thereof) in the inside of
the side pipe port 24 with respect to the main body 2 illustrated in
Fig. 1(a). The medical stopcocks la and 1 which is obtained by
combining of the main body 2a and the cock 3a (see Fig. 5) are
illustrated in Fig. 9(b). As illustrated in Fig. 9(c) that is a
cross-sectional view taken along line G-G in Fig. 9(b), when the
medical fluid flows through the longitudinal groove 33k from the
right side to the left side, the medical fluid is further led toward
the side pipe port 24 by the convex portion 33ka, and is further led
to the vicinity of the valve 27 which is held by the cap 25 and the
cap auxiliary member 25a in the inside of the side pipe port 24 by
the rib 26 which is positioned in the extension of the convex portion
33ka, and then is returned to the longitudinal groove 33k. [0056]
As described above, according to the medical stopcock 1 of the
embodiment, the medical fluid flowing from the upstream port 22 to
the downstream port 23 also passes through the inside of the side
pipe port 24 so that retention of the medical fluid in the inside of
the medical stopcock 1 (in particular, in the inside of the side pipe
port 24) can be reduced more than the related art by providing the
groove portion 33 having the above described structure along the
outer circumferential surface of the cylindrical portion 31 of the
cock 3. In addition, it is possible to stop the flow of the medical
fluid and to maintain operability similar to the related art by
providing the groove portion 33, which can form the two wall portions
34 ("the wall portions 34a and 34b" or "the wall portions 34d and
34e") described above on the outer circumferential surface of the
cylindrical portion 31 of the cock 3, and only by rotating the cock 3
approximately by 45 degrees. [0057] 



In addition, the medical fluid from the upstream port 22 is further
led toward the side pipe port 24 by the central groove 33i 15  or the
convex portion 33ka so that the retention of the medical fluid in the
inside of the side pipe port 24 can be further reduced. [0058]
In addition, the medical fluid from the upstream port 22 is further
led toward the side pipe port 24 by the rib 26 which is positioned at
the extension of the convex portion 33ka so that the retention of the
medical fluid in the inside of the side pipe port 24 can be further
reduced. [0059]        With the above, the description of the
embodiments is completed; however, aspects of the invention are not
limited to the embodiments.        For example, in the embodiments,
the upstream port 22 and the downstream port 23 form an angle of 180
degrees on the basis of the tubular portion 21; however, they may
form other angles such as 90 degrees. In that case, the groove
portion 33 corresponding to the degree may be provided on the outer
circumferential surface of the cylindrical portion 31 of the cock 3.
In addition, a specific configuration of each portion or each unit
may be appropriately modified without departing from the scope of the
invention. Reference Signs List [0060] 1, la medical stopcock 2, 2a
main body 



3. 3a cock 21 tubular portion 22 upstream port 23 downstream port 24
side pipe port 25 cap 25a cap auxiliary member 26 rib 27 valve 31,
31a cylindrical portion 32 handle 33, 33A groove portion 34 wall
portion 221 flow path end  



231 flow path end  CLAIMS [Claim 1] A medical stopcock comprising: a
main body; and a cock, wherein the main body includes: a tubular
portion;               an upstream port and a downstream port
provided on an outer circumference of the tubular portion; and
a side pipe port provided between the upstream port and the
downstream port, the cock includes:               a cylindrical
portion rotatably accommodated in the tubular portion of the main
body; and 



a handle for operating the cylindrical portion to be rotated, the
cylindrical portion includes:               a first flow path groove
communicating with the upstream port and the side pipe port; and
a second flow path groove communicating with the side pipe port and
the downstream port, on an outer circumferential surface thereof in a
state in which the cock is in a reference position, the cylindrical
portion includes               a wall portion closing openings of the
upstream port, the side pipe port and the downstream port when the
cock is rotated by a predetermined amount from the reference
position,        the first flow path groove and the second flow path
groove are formed so as to bypass the wall portion, and        the
upstream port, the side pipe port and the downstream port communicate
with one another in a state in which the cock is in the reference
position. [Claim 2] The medical stopcock according to Claim 1,
wherein the first flow path groove includes:               a groove
corresponding to the upstream port communicating with the upstream
port;               a first groove corresponding to the side pipe
port communicating with the side pipe port; and 



18                a first circumferential groove communicating with
the groove corresponding to the upstream port and the first groove
corresponding to the side pipe port, and the second flow path groove
includes:               a groove corresponding to the downstream port
communicating with the downstream port;               a second groove
corresponding to the side pipe port communicating with the side pipe
port; and               a second circumferential groove communicating
with the second groove corresponding to the side pipe port and the
groove corresponding to the downstream port. [Claim 3] The medical
stopcock according to Claim 2, wherein        a first rib is provided
between the first groove corresponding to the side pipe port and the
second groove corresponding to the side pipe port of the cylindrical
portion of the cock to lead a medical fluid from the upstream port
toward the side pipe port of the main body. [Claim 4] The medical
stopcock according to Claim 3, wherein        a second rib is
provided inside the side pipe port of the main body to be positioned
on an extension of the first rib when the cock is in the reference
position and to further lead the medical fluid from the upstream port
toward the side pipe port. 



[Claim 5] The medical stopcock according to Claim 2, wherein the wall
portion includes:               a first wall portion positioned
between the groove corresponding to the upstream port and the first
groove corresponding to the side pipe port;               a second
wall portion positioned between the second groove corresponding to
the side pipe port and the groove corresponding to the downstream
port; and               a third wall portion positioned between the
groove corresponding to the downstream port and the groove
corresponding to the upstream port. [Claim 6] The medical stopcock
according to Claim 5, wherein the first circumferential groove
bypasses the first wall portion to one end side and the other end
side of the cylindrical 19  portion, and        the second
circumferential groove bypasses the second wall portion to one end
side and the other end side of the cylindrical portion. 



[Claim 7] The medical stopcock according to Claim 5, wherein the
first circumferential groove bypasses the first wall portion to one
end side of the cylindrical portion, and the second circumferential
groove bypasses the second wall portion to the other end side of the
cylindrical portion. 


