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(54) LEVER LOCK MALE CONNECTOR AND MALE CONNECTOR ASSEMBLY

(57) A male luer (10) is surrounded by a hood (20).
A lever (30) is connected to a base end portion (13) of
the male luer via a base (15). The lever includes a locking
portion (31) and an operating portion (35). A locking claw
(32) protrudes from the locking portion toward the male
luer. The locking portion is disposed in a cut-out (23) that
is formed in the hood. The lever is elastically pivotable
so that when an outer surface of the operating portion is
pressed, the locking claw moves away from the male
luer. When viewed along a central axis (3a), a connector
main body (3) has a major axis (15a) in the direction in
which the male luer opposes the lever.
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Description

Technical Field

[0001] The present invention relates to a male connec-
tor including a lever-type lock mechanism for maintaining
a state in which the male connector is connected to a
female connector. The present invention also relates to
a male connector assembly including the male connec-
tor.

Background Art

[0002] In the field of medicine, circuits (lines) are used
to convey various liquids such as medicinal solutions,
infusion solutions, and blood. Such circuits are generally
formed by connecting containers, various instruments,
tubes, and the like. In order to connect different members,
a connecting device constituted by a male connector and
a female connector is used.
[0003] Many connecting devices for medical use are
provided with a lock mechanism for locking a connected
state in which the male connector and the female con-
nector are connected to each other so as to prevent un-
intentional disconnection of the male connector and the
female connector during treatment.
[0004] Patent Document 1 discloses a screw lock
mechanism using a screw. The male connector includes
a male luer on which a male tapered surface that be-
comes gradually narrower at one end is formed, and a
lock nut that is rotatable around the male luer. A female
thread is formed in the lock nut. The female connector
includes a female tapered surface that can be fitted to
the male tapered surface of the male luer and a male
thread that can be screwed into the female thread of the
lock nut. In a state in which the male luer is inserted into
the female connector, the female thread of the lock nut
is screwed onto the male thread of the female connector
(locked state).
[0005] A screw lock mechanism has a problem in that
it is difficult for a user to accurately know the screwed
state of the male thread and the female thread. Thus, if
the male thread and the female thread are excessively
strongly screwed together, problematic situations, such
as the threads breaking and the screwed connection be-
coming difficult to release, may occur. Conversely, if the
male thread and the female thread are loosely screwed
together, problematic situations, such as loosening of the
screwed connection between the male thread and the
female thread as well as the resulting leakage of a liquid
through a gap between the male tapered surface and the
female tapered surface, disconnection of the male con-
nector and the female connector, and the like, may occur.
[0006] Patent Document 2 discloses a lever lock mech-
anism serving as a lock mechanism that addresses the
above-described problem with screw lock mechanisms,
the lever lock mechanism including elastically pivotable
levers. The male connector includes a pair of levers such

that the male luer is disposed therebetween. The levers
are each held in a seesaw manner. A claw is formed at
a leading end of each lever. The male luer is inserted
into the female connector, and the claws are engaged
with the female connector (locked state). In order to dis-
connect the male connector and the female connector
from each other, the levers are caused to pivot by press-
ing the portions (operating portions) of the levers that are
located on the opposite side to the claws. Thus, the claws
are disengaged from the female connector.
[0007] With a lever lock mechanism, the male connec-
tor and the female connector can be easily connected
and disconnected to and from each other, and therefore,
the ease of operation is favorable. Moreover, switching
between the locked state and a non-locked state de-
pends on whether or not the claws of the levers are en-
gaged with the female connector, and therefore, the con-
nected state is highly stable and reliable.

Citation List

Patent Documents

[0008]

Patent Document 1: JP H7-148271A
Patent Document 2: JP 2004-483A

Disclosure of Invention

Problem to be Solved by the Invention

[0009] In a conventional lever lock mechanism, if an
external force is applied to the operating portions of the
levers, engagement of the claws with the female connec-
tor can be easily released. For this reason, there is a
problem in that, for example, even when an unintentional
external force acts on the operating portions as a result
of the male connector being pinned under a patient’s
body, the claws are disengaged from the female connec-
tor.
[0010] The present invention was made to address the
above-described problem with conventional lever lock
mechanisms, and it is an object thereof to reduce the
likelihood of a locked state being unintentionally can-
celled, while maintaining favorable ease of operation.

Means for Solving Problem

[0011] A lever lock male connector of the present in-
vention has a connector main body including a rod-
shaped male luer, a tubular hood surrounding the male
luer, and a lever connected to a base end portion of the
male luer via a base. The male luer is disposed coaxially
with a central axis of the connector main body. The lever
includes a locking portion that is disposed on the same
side as the male luer relative to the base, an operating
portion that is disposed on the opposite side to the male
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luer relative to the base, and a locking claw that protrudes
toward the male luer from a surface of the locking portion
that is located on a side facing the male luer. The locking
portion is disposed within a cut-out that is formed in the
hood. The lever is elastically pivotable so that, when an
outer surface of the operating portion is pressed, the lock-
ing claw moves away from the male luer.
[0012] In a first lever lock male connector, when the
connector main body is viewed along the central axis,
the connector main body has a major axis in a direction
in which the male luer opposes the lever.
[0013] A second lever lock male connector further has
a lever pivotal movement prevention mechanism that
prevents the lever from pivoting such that the locking
claw moves away from the male luer. When the male
connector is viewed along the central axis, the male con-
nector has a major axis in the direction in which the male
luer opposes the lever.
[0014] A male connector assembly of the present in-
vention includes the above-described first or second le-
ver lock male connector of the present invention and a
screw lock connector. The connector main body further
includes a tubular portion on the opposite side to the male
luer relative to the base, the tubular portion being in com-
munication with the male luer. A female tapered surface
is formed on an inner circumferential surface of the tu-
bular portion, the female tapered surface having an in-
ternal diameter that increases as the distance to a leading
end of the tubular portion decreases. A male thread is
formed on an outer circumferential surface of the tubular
portion. The screw lock connector includes a luer main
body provided with a male tapered surface that can be
fitted to the female tapered surface of the tubular portion
and a lock nut that is rotatable around the luer main body.
The lock nut is provided with a female thread that can be
screwed onto the male thread of the tubular portion.

Effects of the Invention

[0015] The connector main body includes the lever that
is held by the base in a seesaw manner. The lever in-
cludes the locking claw that is engageable with the female
connector. Therefore, as is the case with a male connec-
tor including a conventional lever lock mechanism, the
male connector and the male connector assembly of the
present invention, which have the connector main body,
provide excellent ease of operation for connection and
disconnection to and from the female connector.
[0016] When viewed along the central axis, the con-
nector main body or the male connector has the major
axis in the direction in which the male luer opposes the
lever. Therefore, if the male connector or the male con-
nector assembly is pinned under a patient with the central
axis extending in the horizontal direction, the male con-
nector or the male connector assembly can easily rotate
so that the direction of the major axis becomes the hor-
izontal direction. Therefore, the likelihood of an uninten-
tional external force acting on the operating portion is

low. Consequently, the likelihood of a state (locked state)
in which the locking claw of the lever is engaged with the
female connector being unintentionally cancelled is low.

Brief Description of Drawings

[0017]

[FIG. 1] FIG. 1 is an exploded perspective view of a
male connector assembly according to an embodi-
ment of the present invention.
[FIG. 2A] FIG. 2A is a perspective view of a connector
main body according to the embodiment of the
present invention when viewed from above.
[FIG. 2B] FIG. 2B is a perspective view of the con-
nector main body when viewed from below.
[FIG. 2C] FIG. 2C is a front view of the connector
main body.
[FIG. 2D] FIG. 2D is a side view of the connector
main body.
[FIG. 2E] FIG. 2E is a plan view of the connector
main body.
[FIG. 2F] FIG. 2F is a cross-sectional view of the
connector main body taken along a vertical plane
containing line 2F-2F in FIG. 2D.
[FIG. 2G] FIG. 2G is a cross-sectional view of the
connector main body taken along a vertical plane
containing line 2G-2G in FIG. 2C.
[FIG. 3A] FIG. 3A is a perspective view of a shield
according to the embodiment of the present inven-
tion when viewed from above.
[FIG. 3B] FIG. 3B is a perspective view of the shield
when viewed from below.
[FIG. 3C] FIG. 3C is a cross-sectional view of the
shield taken along a vertical plane.
[FIG. 4] FIG. 4A is a perspective view of a lock ring
according to the embodiment of the present inven-
tion when viewed from above, and FIG. 4B is a plan
view of the lock ring.
[FIG. 5A] FIG. 5A is a perspective view of a lever
lock male connector according to the embodiment
of the present invention when viewed from above.
[FIG. 5B] FIG. 5B is a perspective view of the lever
lock male connector when viewed from below.
[FIG. 5C] FIG. 5C is a cross-sectional view of the
lever lock male connector.
[FIG. 5D] FIG. 5D is a cross-sectional view of the
lever lock male connector taken along another plane.
[FIG. 6] FIG. 6A is a perspective view of a luer main
body according to the embodiment of the present
invention, and FIG. 6B is a cross-sectional view of
the luer main body.
[FIG. 7] FIG. 7A is a perspective view of a lock nut
according to the embodiment of the present inven-
tion when viewed from above, FIG. 7B is a perspec-
tive view of the lock nut when viewed from below,
FIG. 7C is a plan view of the lock nut, and FIG. 7D
is a cross-sectional view of the lock nut taken along
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a vertical plane containing line 7D-7D in FIG. 7C.
[FIG. 8] FIG. 8A is a perspective view of a screw lock
connector according to the embodiment of the
present invention, and FIG. 8B is a cross-sectional
view of the screw lock connector.
[FIG. 9A] FIG. 9A is a side view of a male connector
assembly according to the embodiment of the
present invention.
[FIG. 9B] FIG. 9B is a cross-sectional view of the
male connector assembly.
[FIG. 10A] FIG. 10A is a perspective view of an ex-
ample of a female connector to which the male con-
nector assembly according to the embodiment of the
present invention is connectable.
[FIG. 10B] FIG. 10B is a cross-sectional view of the
female connector.
[FIG. 11] FIG. 11 is a perspective view of the male
connector assembly according to the embodiment
of the present invention immediately prior to being
connected to the female connector.
[FIG. 12] FIG. 12 is a perspective view of the male
connector assembly according to the embodiment
of the present invention in which locking claws of
levers are engaged with the female connector and
the lock ring is in the highest position.
[FIG. 13A] FIG. 13A is a perspective view of the male
connector assembly according to the embodiment
of the present invention after the connection to the
female connector has been completed.
[FIG. 13B] FIG. 13B is a front view of the male con-
nector assembly in FIG. 13A.
[FIG. 13C] FIG. 13C is a side view of the male con-
nector assembly in FIG. 13A.
[FIG. 13D] FIG. 13D is a cross-sectional view taken
along a plane containing line 13D-13D in FIG. 13C
and seen in the direction of the arrows.
[FIG. 13E] FIG. 13E is a cross-sectional view taken
along a plane containing line 13E-13E in FIG. 13B
and seen in the direction of the arrows.
[FIG. 14] FIG. 14 is a plan view of a connector main
body according to another embodiment of the
present invention.
[FIG. 15] FIG. 15 is a plan view of a connector main
body according to another embodiment of the
present invention.
[FIG. 16A] FIG. 16A is a perspective view of a con-
nector main body according to yet another embodi-
ment of the present invention when viewed from
above.
[FIG. 16B] FIG. 16B is a perspective view of the con-
nector main body shown in FIG. 16A when viewed
from below.
[FIG. 16C] FIG. 16C is a plan view of the connector
main body shown in FIG. 16A.
[FIG. 17A] FIG. 17A is a perspective view of a lever
lock male connector using the connector main body
shown in FIGS.16A to 16C.
[FIG. 17B] FIG. 17B is a plan view of the lever lock

male connector shown in FIG. 17A.

Description of the Invention

[0018] In the present invention, the "major axis" means
an axis extending along a direction in which the external
dimension is largest. Therefore, a connector main body
(or a male connector) "having a major axis in the direction
in which the male luer opposes the lever" when viewed
along the central axis (i.e., in plan view) means that the
external dimension of the connector main body (or the
male connector) when viewed along the central axis is
largest in the direction in which the male luer opposes
the lever. The "external dimension" is defined by the dis-
tance between two points at which a straight line that is
orthogonal to the central axis intersects an outline (pro-
jected shape along the central axis) that defines the ex-
ternal shape of the connector main body (or the male
connector) when viewed along the central axis.
[0019] In the present invention, as long as the connec-
tor main body (or the male connector) when viewed along
the central axis has the major axis in the direction in which
the male luer opposes the lever, the outline shape (i.e.,
projected shape along the central axis) of the connector
main body (or the male connector) when viewed along
the central axis can be any shape. Preferably, the outline
shape is symmetrical with respect to the major axis. Also,
preferably, a minor axis of the outline shape intersects
the major axis at right angles on the central axis. The
"minor axis" as used herein means an axis extending
along a direction in which the external dimension is small-
est. Preferably, the outline shape has only one major
axis. Also, preferably, the outline shape has only one
minor axis. Therefore, shapes (e.g., regular polygonal
shapes such as squares) having two or more major axes
and circles having a constant external dimension in any
direction around the central axis are not preferred as the
outline shapes of the connector main body and the male
connector. Even when an outline shape has a protrusion
or a recess, if the protrusion or the recess is minute in
comparison with the overall outline shape, and it is judged
that the protrusion or the recess has substantially no ef-
fect on the rotation of the male connector or the male
connector assembly when pinned under the patient, the
major axis, the minor axis, and the outline shape can be
defined in disregard of such protrusion or recess.
[0020] In the above-described first lever lock male con-
nector of the present invention, it is preferable that the
connector main body has a substantially elliptical outline
when viewed along the central axis. With this preferred
configuration, if the male connector or the male connector
assembly including the above-described connector main
body is pinned under the patient with the central axis
extending in the horizontal direction, the male connector
or the male connector assembly can more easily rotate
so that the direction of the major axis of the substantially
elliptical shape becomes the horizontal direction. There-
fore, the likelihood of the state (locked state) in which the
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locking claw of the lever is engaged with the female con-
nector being unintentionally cancelled is further reduced.
[0021] The above-described first male connector of the
present invention may further include a lever pivotal
movement prevention mechanism that prevents the lever
from pivoting such that the locking claw moves away from
the male luer. With this preferred configuration, the like-
lihood of the state (locked state) in which the locking claw
of the lever is engaged with the female connector being
unintentionally cancelled is further reduced.
[0022] It is preferable that, when the first male connec-
tor is viewed along the central axis, the lever pivotal
movement prevention mechanism does not protrude out-
ward from the connector main body (in particular, the
substantially elliptical outline of the connector main
body). With this preferred configuration, if the male con-
nector or the male connector assembly is pinned under
the patient, the male connector or the male connector
assembly can easily rotate so that the direction of the
major axis becomes the horizontal direction.
[0023] In the above-described second lever lock male
connector of the present invention, it is preferable that
the male connector has a substantially elliptical outline
when viewed along the central axis. With this preferred
configuration, if this male connector or a male connector
assembly including the male connector is pinned under
the patient with the central axis extending in the horizontal
direction, the male connector or the male connector as-
sembly can more easily rotate so that the direction of the
major axis of the substantially elliptical shape becomes
the horizontal direction. Therefore, the likelihood of the
state (locked state) in which the locking claw of the lever
is engaged with the female connector being unintention-
ally cancelled is further reduced.
[0024] In the above-described second male connector,
the substantially elliptical outline may be constituted by
the connector main body and the lever pivotal movement
prevention mechanism. With this configuration, the de-
gree of freedom of design of the connector main body
and the lever pivotal movement prevention mechanism
is improved.
[0025] The lever pivotal movement prevention mech-
anism may be disposed so as to abut against an inner
surface of the operating portion. With this preferred con-
figuration, the configuration of the lever pivotal movement
prevention mechanism can be simplified, and the relia-
bility of the operation of the lever pivotal movement pre-
vention mechanism can be improved. Moreover, the le-
ver pivotal movement prevention mechanism that does
not protrude from the substantially elliptical outline of the
connector main body when viewed along the central axis
can be easily realized.
[0026] It is preferable that the lever pivotal movement
prevention mechanism can be displaced to a first position
at which the lever pivotal movement prevention mecha-
nism allows the lever to pivot and a second position at
which the lever pivotal movement prevention mechanism
does not allow the lever to pivot. With this preferred con-

figuration, activation/deactivation of the lever pivotal
movement prevention mechanism can be switched
through an extremely simple operation of moving the le-
ver pivotal movement prevention mechanism.
[0027] The above-described male connector of the
present invention may include a first movement preven-
tion mechanism that prevents the lever pivotal movement
prevention mechanism at the first position from moving
toward the second position or a second movement pre-
vention mechanism that prevents the lever pivotal move-
ment prevention mechanism at the second position from
moving toward the first position. Furthermore, the male
connector of the present invention may include both the
first movement prevention mechanism and the second
movement prevention mechanism. With the first move-
ment prevention mechanism, the ease of operation for
connecting the male connector and the female connector
to each other can be prevented from deteriorating as a
result of the lever pivotal movement prevention mecha-
nism at the first position moving toward the second po-
sition. With the second movement prevention mecha-
nism, the engagement of the locking claw of the lever
with the female connector can be prevented from being
unintentionally cancelled as a result of the lever pivotal
movement prevention mechanism at the second position
moving toward the first position.
[0028] A leading end of the hood may have a circular
shape that is coaxial with the central axis. In this case, it
is preferable that an external diameter of the hood at the
leading end is equal to or smaller than a minor diameter
of the substantially elliptical shape along the minor axis.
With this preferred configuration, the size of a portion that
is located above (on the hood side of) the base can be
reduced.
[0029] The operating portion of the lever may be locat-
ed nearer to the central axis than a portion of the lever
that is connected to the base. With this preferred config-
uration, when the male connector collides with a neigh-
boring device or the male connector is pinned under the
patient’s body, the likelihood of an unintentional external
force acting on the operating portion is low. For this rea-
son, the likelihood of the state (locked state) in which the
locking claw of the lever is engaged with the female con-
nector being unintentionally cancelled is further reduced.
[0030] A portion of the male connector that protrudes
furthest from the central axis in the radial direction may
be a portion (lever base portion) of the lever that is con-
nected to the base. With this preferred configuration, an
unintentional external force is more likely to be applied
to the lever base portion, and less likely to be applied to
the operating portion. Thus, the likelihood of the state
(locked state) in which the locking claw of the lever is
engaged with the female connector being unintentionally
cancelled is further reduced.
[0031] A flow channel through which a liquid flows may
be provided in the male luer. An opening that is in com-
munication with the flow channel may be provided in an
outer circumferential surface of the male luer. In this case,
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the male connector may further include a shield that clos-
es the opening. It is preferable that, when the male luer
is inserted into the female connector, the shield is com-
pressively deformed in a longitudinal direction of the male
luer, and the opening is exposed. Thus, when the male
connector or the male connector assembly is not con-
nected to the female connector, leakage of a liquid to the
outside through the opening can be prevented. There-
fore, even if the lever lock mechanism or the lever pivotal
movement prevention mechanism does not function for
some reason, and the male luer is unintentionally dis-
lodged from the female connector, the liquid can be pre-
vented from leaking.
[0032] The above-described male connector of the
present invention may include two of the levers. In this
case, it is preferable that the two levers are arranged at
symmetrical positions with respect to the central axis.
With this preferred configuration, the female connector
can be stably held with two locking claws, and thus, the
locked state can be stably maintained.
[0033] The above-described male connector assem-
bly of the present invention may further include a rotation
prevention mechanism that prevents the lock nut from
rotating in a state in which the male tapered surface of
the luer main body has been fitted to the female tapered
surface of the tubular portion and the female thread of
the lock nut has been screwed onto the male thread of
the tubular portion. With this configuration, loosening of
the screwed connection between the female thread of
the lock nut and the male thread of the tubular portion
can be prevented, which is advantageous in preventing
the occurrence of an unforeseen situation, such as leak-
age of the liquid from between the male luer and the
tubular portion or dislodgement of the male luer from the
tubular portion.
[0034] It is preferable that the rotation prevention
mechanism also functions as a lever pivotal movement
prevention mechanism that prevents the lever from piv-
oting such that the locking claw moves away from the
male luer. With this preferred configuration, the number
of members constituting the male connector assembly
can be reduced, and the configuration of the male con-
nector assembly can be simplified.
[0035] The rotation prevention mechanism may have
an annular shape with an opening formed at the center
thereof. In this case, it is preferable that the tubular por-
tion or the luer main body is disposed in the opening of
the rotation prevention mechanism. With this preferred
configuration, the rotation prevention mechanism that
prevents rotation of the lock nut by being engaged with
or fitted to the lock nut can be easily realized.
[0036] Hereinafter, the present invention will be de-
scribed in detail while showing preferred embodiments
thereof. However, it goes without saying that the present
invention is not limited to the embodiments below. In the
drawings that will be referred to in the following descrip-
tion, only the main members of constituent members of
the embodiments of the present invention are shown in

a simplified manner for the sake of convenience of de-
scription. Accordingly, the present invention may include
optional members that are not shown in the drawings
below. Moreover, it should be understood that the mem-
bers shown in the drawings below may be changed or
omitted within the scope of the present invention.
[0037] FIG. 1 is an exploded perspective view of a male
connector assembly 1 according to an embodiment of
the present invention. The male connector assembly 1
includes a lever lock male connector (hereinafter simply
referred to as "male connector") 2 and a screw lock con-
nector 100. The male connector 2 includes a connector
main body 3, a shield 6, and a lock ring 8. The screw lock
connector 100 includes a luer main body 110 and a lock
nut 120. A flexible tube 190 is connected to the male
connector 2 via the screw lock connector 100.
[0038] Hereinafter, the various portions will be sequen-
tially described.

1. Male Connector

1. 1. Connector Main Body

[0039] The connector main body 3 constituting the
male connector 2 will be described. FIG. 2A is a perspec-
tive view of the connector main body 3 when viewed from
above, and FIG. 2B is a perspective view of the connector
main body 3 when viewed from below. FIGS. 2C, 2D,
and 2E are a front view, a side view, and a plan view, in
that order, of the connector main body 3. FIG. 2F is a
cross-sectional view of the connector main body 3 taken
along a vertical plane containing line 2F-2F in FIG. 2D.
FIG. 2G is a cross-sectional view of the connector main
body 3 taken along a vertical plane containing line 2G-
2G in FIG. 2C. In FIGS. 2F and 2G, a long dashed short
dashed line 3a represents the central axis of the connec-
tor main body 3. The central axis 3a also serves as the
central axis of all the members (see FIG. 1) that constitute
the male connector assembly 1.
[0040] For the sake of convenience of the following
description, a direction that is parallel to the central axis
3a is referred to as "vertical direction", a direction that is
parallel to a plane that is perpendicular to the central axis
3a is referred to as "horizontal direction", a direction that
is orthogonal to the central axis 3a is referred to as "radial
direction" or "diameter direction", and the direction of ro-
tation about the central axis 3a is referred to as "circum-
ferential direction". With respect to the radial direction,
the side nearer the central axis 3a is referred to as "inner
side", and the side further from the central axis 3a is re-
ferred to as "outer side". "Up" and "down" are defined
based on FIGS. 1 and 2A. However, the "vertical direc-
tion" and the "horizontal direction" do not mean the actual
orientation of the male connector 2 and the male con-
nector assembly 1 during usage.
[0041] As shown in FIGS. 2F and 2G, the connector
main body 3 includes a male luer 10 serving as a male
member. The male luer 10 is a rod-shaped member ex-
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tending along and coaxially with the central axis 3a. In
the present embodiment, an outer circumferential sur-
face (side surface) of a portion of the male luer 10 that
is near a leading end 10a and that is to be inserted into
a female member (septum 210, which will be described
later) constitutes a cylindrical surface whose external di-
ameter is constant with respect to the direction of the
central axis 3a, and an outer circumferential surface of
a portion of the male luer 10 that is near a base end
portion 13 constitutes a tapered surface (conical surface)
whose external diameter decreases as the distance to
the leading end 10a decreases. However, the shape of
the outer circumferential surface of the male luer 10 is
not limited to the above-described shape, and can be
selected as desired. For example, the outer circumfer-
ential surface of the male luer 10 may constitute a cylin-
drical surface whose external diameter is constant from
the base end portion 13 to the leading end 10a. Alterna-
tively, the outer circumferential surface of the male luer
10 may constitute a smooth curved surface whose ex-
ternal diameter gradually decreases from the base end
portion 13 toward the leading end 10a.
[0042] A flow channel 11 is formed along the central
axis 3a within the male luer 10. The flow channel 11 is
not open in the leading end 10a of the male luer 10. Two
lateral holes 12 that are in communication with the flow
channel 11 are formed in the outer circumferential sur-
face of the male luer 10 at respective positions near the
leading end 10a. Each lateral hole 12 penetrates the male
luer 10 in the radial direction and is open in the outer
circumferential surface of the male luer 10. It should be
noted that the number of lateral holes 12 is not neces-
sarily required to be two, and may also be one, or three
or more.
[0043] Abase 15 protrudes outward from the base end
portion 13 of the male luer 10. The base 15 is a flat plate-
shaped member that is parallel to the horizontal direction.
As can be understood from FIG. 2E, when viewed along
the central axis 3a, the base 15 has a substantially ellip-
tical shape.
[0044] A tubular portion 17 protrudes downward from
the base 15. The tubular portion 17 has a substantially
cylindrical tubular shape that is coaxial with the central
axis 3a, and a flow channel that is in communication with
the flow channel 11 of the male luer 10 is formed in the
tubular portion 17. An inner circumferential surface 17a
of the tubular portion 17 constitutes a female tapered
surface (e.g., a 6% tapered surface) whose internal di-
ameter increases as the distance from the base 15 in-
creases. A male thread 18 is formed on an outer circum-
ferential surface of the tubular portion 17.
[0045] A hood 20 extends upright from an outer end
edge of the base 15 toward the same side as the male
luer 10. The hood 20 has a hollow tubular shape that
surrounds the male luer 10. The hood 20 is open upward.
A leading end (upper end) 20a of the hood 20 that sur-
rounds an opening 21 has a circular shape that is coaxial
with the central axis 3a. The leading end 20a of the hood

20 is located at a higher position than the leading end
10a of the male luer 10.
[0046] A pair of cut-outs 23 are provided in a side wall
of the hood 20. The cut-outs 23 are holes (openings)
penetrating the hood 20 in the radial direction. The pair
of cut-outs 23 oppose each other with the male luer 10
disposed therebetween. The direction in which the pair
of cut-outs 23 oppose each other is the same as the di-
rection of a major axis 15a (see FIG. 2E) of the base 15
having the substantially elliptical shape. Each cut-out 23
has an inverted "U"-shape (see FIG. 2D), and a lower
end thereof reaches the base 15. However, the cut-outs
23 do not reach the leading end 20a of the hood 20.
[0047] As is best shown in FIG. 2F, a pair of levers 30
oppose each other with the central axis 3a disposed ther-
ebetween. The direction in which the pair of levers 30
oppose each other is the same as the direction of the
major axis 15a (see FIG. 2E) of the base 15 having the
substantially elliptical shape. The levers 30 are rectan-
gular strip-shaped members that extend substantially
parallel to the central axis 3a. The longitudinal direction
of the levers 30 extends along a vertical plane containing
the central axis 3a and the major axis 15a. The levers 30
are connected to the outer end edge of the base 15. Each
lever 30 includes a locking portion 31 that is disposed on
the same side (upper side) as the male luer 10 relative
to the base 15 and an operating portion 35 that is dis-
posed on the opposite side (lower side) to the male luer
10 relative to the base 15. A portion of each lever 30
which is located between the locking portion 31 and the
operating portion 35 and to which the base 15 is con-
nected is referred to as a lever base portion 39.
[0048] The locking portions 31 are disposed within the
respective cut-outs 23 that are formed in the hood 20. In
other words, the locking portions 31 are surrounded by
the respective inverted "U"-shaped slits 23 that penetrate
the hood 20 in the radial direction (see FIG. 2D).
[0049] A locking claw 32 protrudes toward the male
luer 10 from a surface (inner surface) of each locking
portion 31 that opposes the male luer 10. Each locking
claw 32 includes an inclined surface 32a and an engage-
ment surface 32b. The inclined surface 32a is inclined
such that the distance from the male luer 10 increases
as the distance from the base 15 increases. The engage-
ment surface 32b is a flat surface that is disposed nearer
to the base 15 than the inclined surface 32a and that is
substantially parallel to a horizontal plane (plane that is
orthogonal to the central axis 3a). As shown in FIG. 2E,
when viewed from above, the top portion (portion that is
nearest to the male luer 10) of each claw 32 protrudes
toward the male luer 10 beyond the leading end 20a that
surrounds the opening 21 of the hood 20.
[0050] As will be described later, when the male con-
nector 2 is connected to a female connector, the locking
claws 32 are engaged with the female connector (see
FIG. 13D, which will be described later). The levers 30
function as a "lever lock mechanism" that maintains the
state in which the male connector 2 and the female con-
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nector are connected to each other. Since the two levers
30 are disposed at respective positions that are symmet-
rical with respect to the central axis 3a (i.e., the male luer
10), the two locking claws 32 can be engaged with the
female connector at respective positions that are sym-
metrical with respect to the central axis 3a. Accordingly,
the female connector can be stably held, and thus, the
reliability of the lever lock mechanism is improved. The
state in which the locking claws 32 are engaged with the
female connector is referred to as "locked state".
[0051] Each lever 30 has a mechanical strength that
is high enough for the entire lever 30 from the upper end
(locking portion 31) to the lower end (operating portion
35) to be regarded as a substantially rigid body. In con-
trast, the mechanical strength of the base 15 that joins
the base end portion 13 of the male luer 10 to each lever
30 is relatively low. Therefore, when a force F acting to-
ward the central axis 3a is applied to outer surfaces of
the operating portions 35 as shown in FIG. 2F, the base
15 can elastically deform and bend, thereby allowing the
levers 30 to pivot (or swing) such that the locking portions
31 and the locking claws 32 formed on the respective
locking portions 31 move away from the male luer 10 (in
the directions of arrows A).
[0052] As shown in FIG. 2B, a rib 36 protruding toward
the central axis 3a from an inner surface (surface that
opposes the tubular portion 17) of each operating portion
35 extends in the vertical direction. A stopping projection
38 is provided at a lower end of each rib 36, the stopping
projection 38 protruding further toward the central axis
3a than the rib 36. A locking projection 37 protruding to-
ward the central axis 3a is provided at a position that is
slightly spaced upward from the stopping projection 38.
The amount by which each locking projection 37 pro-
trudes from the inner surface of a corresponding one of
the operating portions 35 is smaller than that of the stop-
ping projection 38. In a natural state (initial state) in which
no external force is applied to the levers 30, the distance
between the mutually opposing operating portions 35 is
constant with respect to the vertical direction. Sliding ribs
35a extending in the vertical direction protrude from re-
spective side surfaces of each operating portion 35. Fur-
thermore, pressure contact ribs 35b protrude from posi-
tions on the respective side surfaces of each operating
portion 35 that are near the base 15, the pressure contact
ribs 35b being adjoined to the sliding ribs 35a on the side
of the sliding ribs 35a away from the tubular portion 17.
[0053] As shown in FIGS. 2B and 2G, a pair of holes
16 penetrating the base 15 in the vertical direction are
formed in the base 15. The holes 16 are disposed on a
minor axis 15b (see FIG. 2E) of the base 15 having the
substantially elliptical shape.
[0054] As shown in FIG. 2C, when viewed along a di-
rection that is orthogonal to the central axis 3a and the
major axis 15a (in front view), the connector main body
3 has the largest horizontal dimension at the position of
the base 15 (i.e., lever base portions 39). A portion of the
connector main body 3 that is located above the base 15

has a tapered shape (or a trapezoidal shape) whose hor-
izontal dimension gradually decreases as the distance
from the base 15 increases in the upward direction. The
locking portion 31 of each lever 30 and a portion of the
hood 20 that is located above the locking portions 31
extend along a common straight line. On the other hand,
the operating portion 35 of each lever 30 is located nearer
to the tubular portion 17 (or the central axis 3a) than the
lever base portion 39. In this manner, of the lever base
portion 39, the locking portion 31, and the operating por-
tion 35 of each lever 30, the lever base portion 39 pro-
trudes furthest outward from the central axis 3a in the
horizontal direction.
[0055] As shown in FIG. 2D, when viewed along a di-
rection that is orthogonal to the central axis 3a and the
minor axis 15b (in side view), the portion of the connector
main body 3 that is located above the base 15 has a
rectangular shape whose horizontal dimension is sub-
stantially constant from the base 15 to the leading end
20a of the hood 20. The horizontal dimension of the op-
erating portion 35 of each lever 30 is smaller than the
horizontal dimensions of the base 15 and the portion of
the connector main body 3 that is located above the base
15.
[0056] As shown in FIG. 2E, when viewed from above
along the central axis 3a (in plan view), the external di-
mension of the connector main body 3 is largest in the
direction in which the male luer 10 opposes the levers
30 (left-right direction in FIG. 2E), and is smallest in the
direction that is orthogonal to this direction (up-down di-
rection in FIG. 2E). The outline (projected shape) of the
connector main body 3 of the present invention has a
substantially elliptical shape having the major axis 15a
in the direction in which the external dimension is largest
and the minor axis 15b in the direction in which the ex-
ternal dimension is smallest. The substantially elliptical
shape is based on the shape of the connector main body
3 at the position of the base 15 (or the lever base portions
39). The major axis 15a and the minor axis 15b intersect
at right angles on the central axis 3a. The leading end
20a of the hood 20 has a circular shape that is coaxial
with the central axis 3a and is inscribed in the above-
described substantially elliptical outline of the connector
main body 3.
[0057] As shown in FIG. 2A, the shape of an outer cir-
cumferential surface of the portion of the connector main
body 3 that is located above the base 15 is substantially
a curved surface that smoothly connects the circular
shape of the leading end 20a of the hood 20 and the
substantially elliptical shape at the position of the base
15. This curved surface is constituted by the outer cir-
cumferential surface of the hood 20 and the outer cir-
cumferential surfaces of the levers 30.
[0058] It is preferable that the connector main body 3
is made of a hard material. Specifically, a resin material
such as polyacetal, polycarbonate, polystyrene, polya-
mide, polypropylene, or rigid polyvinyl chloride may be
used. The connector main body 3 can be integrally pro-
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duced as a single component through injection molding
or the like using such a resin material.

1. 2. Shield

[0059] The shield 6 that constitutes the male connector
2 will be described below. FIG. 3A is a perspective view
of the shield 6 when viewed from above, FIG. 3B is a
perspective view of the shield 6 when viewed from below,
and FIG. 3C is a cross-sectional view of the shield. The
shield 6 includes a head portion 61, an outer circumfer-
ential wall 65, and a base portion 68 in this order from
the top to the bottom. As shown in FIG. 3C, the shield 6
has a substantially tubular shape having a space pene-
trating the shield 6 in the vertical direction.
[0060] The shield 6 is integrally formed as a single com-
ponent using a soft material (so-called elastomer) having
rubber elasticity (or flexibility). The material for the shield
6 is not limited, but, for example, isoprene rubber, silicone
rubber, butyl rubber, a thermoplastic elastomer, and the
like can be used.
[0061] As shown in FIG. 3C, a through hole 62 is
formed penetrating the head portion 61 in the vertical
direction. It is preferable that an inner circumferential sur-
face of the through hole 62 has a shape that conforms
to the outer circumferential surface of the male luer 10
so as to come into intimate contact with the outer circum-
ferential surface of the male luer 10 of the connector main
body 3. In the present embodiment, the inner circumfer-
ential surface of the through hole 62 constitutes a cylin-
drical tubular surface whose internal diameter is constant
with respect to the vertical direction. It is preferable that
the internal diameter of the through hole 62 is equal to
or slightly smaller than the external diameter of the male
luer 10 of the connector main body 3.
[0062] When a compressive force in the vertical direc-
tion is applied to the shield 6, the outer circumferential
wall 65 is elastically compressively deformed such that
its vertical dimension is reduced (see FIGS. 13D and
13E, which will be described later). As shown in FIG. 3C,
the outer circumferential wall 65 has a larger internal di-
ameter than the through hole 62 of the head portion 61.
When the shield 6 is attached to the connector main body
3, the outer circumferential wall 65 is spaced apart from
the male luer 10 in the radial direction (see FIGS. 5C and
5D, which will be described later). Thus, the likelihood of
the inner circumferential surface of the outer circumfer-
ential wall 65 colliding with the male luer 10 when the
outer circumferential wall 65 is compressively deformed
in the vertical direction is reduced. This is advantageous
in increasing the amount of compressive deformation of
the outer circumferential wall 65 in the vertical direction.
[0063] Moreover, in the outer circumferential wall 65,
tapered (conical) portions where the external and internal
diameters of the outer circumferential wall 65 increase
as the distance from the head portion 61 increases and
cylindrical tubular portions where the external and inter-
nal diameters of the outer circumferential wall 65 are con-

stant with respect to the vertical direction are alternatingly
arranged in the vertical direction. Thus, the outer circum-
ferential wall 65 as a whole has a conical shape that
becomes gradually narrower toward the head portion 61.
When a compressive force in the vertical direction is ap-
plied to the shield 6, this shape allows the outer circum-
ferential wall 65 to deform such that the tapered portions
are depressed into the cylindrical tubular portions directly
under the respective tapered portions (see FIGS. 13D
and 13E, which will be described later). This is advanta-
geous in increasing the amount of compressive defor-
mation of the outer circumferential wall 65 in the vertical
direction.
[0064] The base portion 68 has a flat bottom surface
68a. A pair of fixing projections 69 protrude downward
from the bottom surface 68a. A fixing claw 69a protrudes
outward from an outer circumferential surface of each
fixing projection 69. The fixing projections 69 and the
fixing claws 69a are used to fix the shield 6 to the con-
nector main body 3.

1. 3. Lock Ring

[0065] The lock ring 8 that constitutes the male con-
nector 2 will be described below. FIG. 4A is a perspective
view of the lock ring 8 when viewed from above, and FIG.
4B is a plan view of the lock ring 8.
[0066] The lock ring 8 has an annular shape in which
a circular opening 81 is formed at the center. An inner
circumferential surface 82 that surrounds the opening 81
constitutes a cylindrical tubular surface. A plurality of ribs
83 protrude from the inner circumferential surface 82 to-
ward the inside of the opening 81. The ribs 83 extend
along the vertical direction. In the present embodiment,
the number of ribs 83 is eight; however, the present in-
vention is not limited to this, and the number of ribs 83
may also be more than eight or less than eight. In the
case where two or more ribs 83 are provided, preferably
the ribs 83 are arranged at regular intervals in the cir-
cumferential direction.
[0067] The lock ring 8 includes a pair of arch-shaped
portions 85 that are arranged opposing each other. A pair
of bridging portions 88 couple the pair of arch-shaped
portions 85 to each other. As shown in FIG. 4B, when
the lock ring 8 is viewed from above (in plan view), outer
surfaces of the arch-shaped portions 85 conform to a
substantially elliptical shape that is almost the same as
the substantially elliptical outline (see FIG. 2E) of the con-
nector main body 3 in plan view. The arch-shaped por-
tions 85 are disposed on the minor axis of the above-
described elliptical shape. The bridging portions 88 are
disposed on the major axis of the above-described ellipse
and at respective positions that are individually shifted
inward from the above-described ellipse. In other words,
the substantially elliptical shape is cut out using a pair of
cut-outs 86 that are provided on the major axis thereof.
The surface of each bridging portion 88 that faces out-
ward constitutes a flat surface that is parallel to the ver-
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tical direction. A groove 87 extending along the vertical
direction is formed in this flat surface.
[0068] Sliding ribs 85a protrude from both ends of each
arch-shaped portion 85 toward the opposing arch-
shaped portion 85. The sliding ribs 85a extend along the
vertical direction.
[0069] The lock ring 8 has two-fold rotational symmetry
(when rotated 180 degrees, the lock ring 8 coincides with
its state prior to rotation). Although omitted from the draw-
ings, even if the lock ring 8 is inverted, the lock ring 8 has
the same shape.
[0070] It is preferable that the lock ring 8 is made of a
hard material. Specifically, a resin material such as poly-
acetal, polycarbonate, polystyrene, polyamide, polypro-
pylene, or rigid polyvinyl chloride may be used. The lock
ring 8 can be integrally produced as a single component
through injection molding or the like using such a resin
material.

1. 4. Assembling of Male Connector

[0071] As shown in FIG. 1, the shield 6 is inserted into
the hood 20 from above the connector main body 3. Also,
the lock ring 8 is inserted between the pair of operating
portions 35 from below the connector main body 3. FIG.
5A is a perspective view of the male connector 2 when
viewed from above, with the shield 6 and the lock ring 8
attached to the connector main body 3, and FIG. 5B is a
perspective view of the male connector 2 when viewed
from below. FIG. 5C is a cross-sectional view of the male
connector 2 taken along a plane containing the central
axis 3a and the major axis 15a, and FIG. 5D is a cross-
sectional view of the male connector 2 taken along a
plane containing the central axis 3a and the minor axis
15b. A plan view of the male connector 2 is not given
because it is the same as that shown in FIG. 2E except
that the shield 6 is provided.
[0072] As shown in FIG. 5D, the fixing projections 69
of the shield 6 are inserted in the respective holes 16 that
are provided in the base 15 of the connector main body
3. The fixing claws 69a have passed through the holes
16 and are engaged with a lower surface of the base 15.
The bottom surface 68a of the shield 6 is in intimate con-
tact with an upper surface of the base 15 (FIG. 5C).
[0073] The leading end 10a and its neighboring portion
of the male luer 10 are inserted into the through hole 62
of the head portion 61 of the shield 6. The leading end
10a of the male luer 10 is exposed in the through hole
62 of the head portion 61. The inner circumferential sur-
face of the through hole 62 appropriately deforms in ac-
cordance with the external shape of the outer circumfer-
ential surface of the male luer 10 and is in intimate contact
with that outer circumferential surface. The openings of
the lateral holes 12 of the male luer 10 are closed off in
a liquid-tight manner by the inner circumferential surface
of the through hole 62.
[0074] The outer circumferential wall 65 of the shield
6 is spaced apart from the male luer 10 in the radial di-

rection. Thus, a liquid-tight space is formed between the
shield 6 and the connector main body 3. Moreover, the
outer circumferential wall 65 is spaced apart from both
the hood 20 and the levers 30 in the radial direction.
[0075] As shown in FIG. 5B, the tubular portion 17 of
the connector main body 3 is inserted into the opening
81 of the lock ring 8 (see FIG. 4A). The operating portions
35 of the connector main body 3 are fitted in the respec-
tive cut-outs 86 of the lock ring 8 (see FIG. 4A). Further-
more, the ribs 36 provided on the operating portions 35
are fitted in the respective grooves 87 provided in the
bridging portions 88. Thus, the lock ring 8 is not rotatable
relative to the connector main body 3.
[0076] On the other hand, the lock ring 8 is movable in
the vertical direction in a state in which it is held between
the pair of operating portions 35 as described above.
Upward movement of the lock ring 8 is restricted by the
lock ring 8 colliding with the lower surface of the base
15. Downward movement of the lock ring 8 is restricted
by the lock ring 8 colliding with the stopping projections
38 provided on the operating portions 35. FIGS. 5A to
5D show a state in which the lock ring 8 has been moved
uppermost (highest position).
[0077] When the lock ring 8 is at its highest position,
the sliding ribs 85a (see FIGS. 4A and 4B) of the lock
ring 8 abut against the pressure contact ribs 35b (see
FIG. 2B) of the operating portions 35a in the direction of
the major axis 15a (FIG. 2E). The frictional force between
the sliding ribs 85a and the pressure contact ribs 35b
prevents the lock ring 8 from being lowered from the high-
est position due to gravity, vibrations, and the like. That
is to say, the pressure contact ribs 35b abutting against
the lock ring 8 constitute a "first movement prevention
mechanism" that prevents the lock ring 8 at its highest
position from being unintentionally lowered. Since the
lock ring 8 is held at its highest position, the ease of op-
erations for connecting and disconnecting the male con-
nector 2 (FIGS. 5A to 5D) to and from the screw lock
connector 100 (FIGS. 8A and 8B) (the details of which
will be described later) and the ease of operations for
connecting and disconnecting the male connector as-
sembly 1 (FIGS. 9A and 9B) to and from a female con-
nector 200 (FIGS. 10A and 10B) (the details of which will
be described later) do not deteriorate.
[0078] In the present invention, a state in which, as
shown in FIGS. 5A to 5D, substantially no external force
acts on the levers 30, the shield 6 is not compressively
deformed in the vertical direction, and the lock ring 8 has
been moved to the highest position is referred to as the
"initial state" of the male connector 2.

2. Screw Lock Connector

2. 1. Luer Main Body

[0079] The luer main body 110 that constitutes the
screw lock connector 100 will be described below. FIG.
6A is a perspective view of the luer main body 110, and
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FIG. 6B is a cross-sectional view of the luer main body
110.
[0080] The luer main body 110 has a substantially cy-
lindrical tubular shape as a whole, in which a through
hole (flow channel) 111 along the longitudinal direction
of the luer main body 110 is formed. The luer main body
110 includes a male luer 112, a tubular portion 115, and
a connecting portion 119 in this order from the top to the
bottom.
[0081] An outer circumferential surface 112a of the
male luer 112 constitutes a male tapered surface (e.g.,
a 6% tapered surface) whose external diameter gradually
decreases toward the leading end. An outer circumfer-
ential surface of the tubular portion 115 constitutes a cy-
lindrical tubular surface whose external diameter is con-
stant with respect to the vertical direction. A pair of pro-
truding portions 116 protrude outward from the outer cir-
cumferential surface of the tubular portion 115. An an-
nular projection 117 continuously extending in the cir-
cumferential direction is provided at the boundary be-
tween the male luer 112 and the tubular portion 115. The
annular projection 117 has an external diameter that is
larger than those of the male luer 112 and the tubular
portion 115.
[0082] It is preferable that the luer main body 110 is
made of a hard material. Specifically, a resin material
such as polyacetal, polycarbonate, polystyrene, polya-
mide, polypropylene, or rigid polyvinyl chloride may be
used. The luer main body 110 can be integrally produced
as a single component through injection molding or the
like using such a resin material.

2. 2. Lock Nut

[0083] The lock nut 120 that constitutes the screw lock
connector 100 will be described below. FIG. 7A is a per-
spective view of the lock nut 120 when viewed from
above, FIG. 7B is a perspective view of the lock nut 120
when viewed from below, FIG. 7C is a plan view of the
lock nut 120, and FIG. 7D is a cross-sectional view of the
lock nut 120. The lock nut 120 has a hollow, substantially
cylindrical tubular shape as a whole.
[0084] The outer circumferential surface of the lock nut
120 is constituted by two cylindrical tubular surfaces hav-
ing different external diameters. A plurality of ribs 123
protrude outward from the upper cylindrical tubular sur-
face having a relatively large external diameter. The ribs
123 extend along the vertical direction. In the present
embodiment, the number of ribs 123 is eight; however,
the present invention is not limited to this, and the number
of ribs 123 may be more than eight or less than eight. In
the case where two or more ribs 123 are provided, pref-
erably the ribs 83 are arranged at regular intervals in the
circumferential direction. In the present embodiment, the
outer circumferential surface of the lock nut 120 is con-
stituted by the two cylindrical tubular surfaces; however,
the present invention is not limited to this. For example,
the entire outer circumferential surface from the upper

end to the lower end may be constituted by a single cy-
lindrical tubular surface. Alternatively, the outer circum-
ferential surface may contain a surface (e.g., a polygonal
prism-shaped surface) other than a cylindrical tubular
surface.
[0085] A female thread 128 is formed on an inner cir-
cumferential surface of the lock nut 120, the female
thread 128 extending in a region from an upper end to
the substantially middle of the inner circumferential sur-
face of the lock nut 120. A portion of the inner circumfer-
ential surface of the lock nut 120 that is located below
the female thread 128 constitutes a cylindrical tubular
surface 125 having a constant internal diameter. Aposi-
tion-restricting projection 127 extending in the circumfer-
ential direction protrudes from the cylindrical tubular sur-
face 125. A pair of guide passages 126 are formed in the
position-restricting projection 127. The guide passages
126 extend in the vertical direction. The guide passages
126 divide the position-restricting projection 127 in the
circumferential direction.
[0086] It is preferable that the lock nut 120 is made of
a hard material. Specifically, a resin material such as
polyacetal, polycarbonate, polystyrene, polyamide, poly-
propylene, or rigid polyvinyl chloride may be used. The
lock nut 120 can be integrally produced as a single com-
ponent through injection molding or the like using such
a resin material.

2. 3. Assembling of Screw Lock Connector

[0087] As shown in FIG. 1, the flexible tube 190 is
passed through the lock nut 120. Then, the connecting
portion 119 of the luer main body 110 is inserted into an
upper end of the tube 190. Subsequently, the lock nut
120 is moved upward. The luer main body 110 is inserted
into the inside of the female thread 128 of the lock nut
120. The protruding portions 116 protruding from the out-
er circumferential surface of the luer main body 110 may
possibly collide with the position-restricting projection
127 protruding from the inner circumferential surface of
the lock nut 120. If this is the case, the lock nut 120 is
slightly rotated relative to the luer main body 110. When
the positions of the protruding portions 116 of the luer
main body 110 with respect to the circumferential direc-
tion coincide with the positions of the respective guide
passages 126 of the lock nut 120 with respect to the
circumferential direction, the protruding portions 116 can
pass through the guide passages 126. In this manner,
the screw lock connector 100 can be assembled as
shown in FIGS. 8A and 8B.
[0088] As shown in FIG. 8B, the position-restricting
projection 127 of the lock nut 120 is located between the
annular projection 117 and the protruding portions 116
of the luer main body 110. Due to the position-restricting
projection 127 colliding with the annular projection 117
and the protruding portions 116, the lock nut 120 is re-
stricted from moving upward (toward the tapered surface
112) and downward (toward the connecting portion 119)
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relative to the luer main body 110. However, the lock nut
120 can freely rotate around the luer main body 110.

3. Connection of Male Connector and Screw Lock Con-
nector (Assembling of Male Connector Assembly)

[0089] The male connector 2 (FIGS. 5A to 5D) and the
screw lock connector 100 (FIGS. 8A and 8B) can be con-
nected to each other by inserting the male luer 112 of
the luer main body 110 into the tubular portion 17 of the
connector main body 3 and screwing the female thread
128 of the lock nut 120 onto the male thread 18 of the
tubular portion 17.
[0090] FIG. 9A is a side view of the male connector
assembly 1 that is obtained by connecting the male con-
nector 2 and the screw lock connector 100 to each other,
and FIG. 9B is a cross-sectional view of the male con-
nector assembly 1.
[0091] The outer circumferential surface 112a of the
male luer 112 and the inner circumferential surface 17a
of the tubular portion 17 are the tapered surfaces having
the same diameter and taper angle. Accordingly, as
shown in FIG. 9B, the outer circumferential surface 112a
and the inner circumferential surface 17a come into inti-
mate contact with each other in a liquid-tight manner.
Thus, the tube 190 and the flow channel 11 of the male
luer 10 are in communication with each other.
[0092] The female thread 128 of the lock nut 120 and
the male thread 18 of the tubular portion 17 are screwed
together. Moreover, the position-restricting projection
127 of the lock nut 120 and the annular projection 117
of the luer main body 110 are engaged with each other.
Thus, the male luer 112 and the tubular portion 17 are
securely connected to each other. Even when an unin-
tentional pull force acts between the male connector 2
(or the connector main body 3) and the screw lock con-
nector 100 (or the luer main body 110), the male connec-
tor 2 and the screw lock connector 100 will not be dis-
connected from each other.
[0093] As shown in FIG. 9A, the lock nut 120 is dis-
posed between the pair of operating portions 35. In the
initial state in which the lock ring 8 has been moved to
its highest position, the lock nut 120 is located below the
lock ring 8. Therefore, it is possible to rotate the lock nut
120 while using the ribs 123, which are formed on the
outer circumferential surface of the lock nut 120, as an
anti-slipping structure, to screw or unscrew the female
thread 128 onto or from the male thread 18.

4. Method of Use

4. 1. Female Connector

[0094] The male connector assembly 1 is used con-
nected to a female connector. FIGS. 10A and 10B show
an example of the female connector. FIG. 10A is a per-
spective view of the female connector 200, and FIG. 10B
is a cross-sectional view of the female connector 200.

[0095] The female connector 200 includes the circular
plate-shaped partition member (hereinafter referred to
as "septum") 210 as well as a mount 220 and a cap 230
that sandwich and fix the septum 210 in the vertical di-
rection.
[0096] A straight line-shaped slit (cut portion) 211 pen-
etrating the septum 210 in the vertical direction is formed
at the center of the septum 210. The material for the
septum 210 is not limited, but a soft material having rub-
ber elasticity is preferable, and for example, isoprene rub-
ber, silicone rubber, butyl rubber, a thermoplastic elas-
tomer, and the like can be used.
[0097] The mount 220 includes, in an upper portion
thereof, a seat 221 having a substantially cylindrical tu-
bular shape. An outer circumferential surface of the seat
221 constitutes a cylindrical tubular surface. A pair of
engagement claws 222 and an annular projection 223
protrude outward form the outer circumferential surface
of the seat 221. The annular projection 223 is slightly
spaced downward from the engagement claws 222.
[0098] A male luer 227 that is in communication with
a cavity 225 in the seat 221 and a female thread 228 that
is coaxial with the male luer 227 are provided below the
seat 221. An outer circumferential surface of the male
luer 227 constitutes a male tapered surface (conical sur-
face) whose external diameter decreases as the distance
to the leading end decreases (that is, as the distance
from the seat 221 increases).
[0099] The cap 230 includes a top plate 231 having a
circular plate-like shape, and a peripheral wall 235 ex-
tending downward from an outer circumferential end
edge of the top plate 231 and having a cylindrical tubular
shape. A circular opening (through hole) 232 is formed
at the center of the top plate 231. A pair of engagement
holes 236 are formed in the peripheral wall 235. The en-
gagement holes 236 are through holes that penetrate the
peripheral wall 235 in the radial direction.
[0100] As shown in FIG. 10B, the septum 210 is placed
on the upper end of the seat 221, and the septum 210 is
covered with the cap 230 from above. The engagement
claws 222 formed on the seat 221 are fitted into the re-
spective engagement holes 236 formed in the cap 230,
and thus, the cap 230 is engaged with the engagement
claws 222. As a result, the cap 230 is fixed to the mount
220 (see FIG. 10A). The septum 210 is sandwiched be-
tween the upper end of the seat 221 and the top plate
231 of the cap 230 in the thickness direction (i.e., vertical
direction). The slit 211 of the septum 210 is exposed in
the opening 232 that is formed in the top plate 231. The
annular projection 223 formed on the mount 220 is locat-
ed below and adjacent to the peripheral wall 235 of the
cap 230. A top surface of the annular projection 223 con-
stitutes a cylindrical tubular surface that is substantially
the same as the outer circumferential surface of the pe-
ripheral wall 235.
[0101] The female connector 200 including the septum
210 in which the slit 211 is formed is generally called a
needleless port.
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4. 2. Connection and Disconnection of Male Connector 
Assembly and Female Connector

[0102] The male connector assembly 1 and the female
connector 200 can be connected to each other in the
following manner.
[0103] First, as shown in FIG. 11, the male connector
assembly 1 and the female connector 200 are placed
opposing each other. Although not shown in the draw-
ings, a flexible tube is connected to the male luer 227 of
the female connector 200 directly or indirectly via a cer-
tain member.
[0104] From the state shown in FIG. 11, the male con-
nector assembly 1 and the female connector 200 are
brought close to each other. The cap 230 is inserted into
the hood 20 and pushed further inward.
[0105] An outer end edge 230a (see FIGS. 10A and
10B) of the top plate 231 of the cap 230 abuts against
the inclined surfaces 32a (see FIGS. 2F, 5A, and 5C) of
the locking claws 32 of the levers 30. While sliding on
the inclined surfaces 32a, the end edge 230a elastically
displaces the levers 30 so as to move the locking claws
32 away from the male luer 10. Subsequently, the locking
claws 32 slide on the peripheral wall 235 of the cap 230.
[0106] In parallel with this, the leading end 10a (see
FIG. 9B) of the male luer 10 abuts against the septum
210 (see FIGS. 10A and 10B) that is exposed in the open-
ing 232 of the cap 230, and subsequently advances into
the slit 211 while deforming the septum 210. Almost si-
multaneously, the head portion 61 of the shield 6 abuts
against the septum 210 or the top plate 231 of the cap
230. As the male luer 10 advances further into the septum
210, the shield 6 is compressed in the vertical direction,
and the outer circumferential wall 65 deforms such that
its vertical dimension is reduced.
[0107] The locking claws 32 of the levers 30 slide on
the annular projection 223 after sliding on the peripheral
wall 235 of the cap 230. When the locking claws 32 have
passed the annular projection 223, the base 15 of the
connector main body 3 elastically recovers, and the lock-
ing claws 32 are engaged with the annular projection 223
(locked state). FIG. 12 is a side view showing this state.
The positions of the levers 30 and the lock ring 8 are the
same as those in the initial state shown in FIGS. 5A and
9A.
[0108] Subsequently, the lock ring 8 is moved down-
ward until it collides with the stopping projections 38 pro-
vided on the respective operating portions 35. The lock-
ing projections 37 are provided above the stopping pro-
jections 38, on the inner surfaces of the respective op-
erating portions 35 (see FIG. 5B). In the process of mov-
ing the lock ring 8 downward, the bridging portions 88
move over the locking projections 37. When the bridging
portions 88 move over the locking projections 37, the
operator can feel a change in the force for moving the
lock ring 8 as clicking sensation.
[0109] FIGS. 13A, 13B, and 13C are a perspective
view, a front view, and a side view, respectively, that show

a state in which the lock ring 8 has been moved to its
lowest position. FIG. 13D is a cross-sectional view taken
along a plane containing line 13D-13D in FIG. 13C and
seen in the direction of the arrows. FIG. 13E is a cross-
sectional view taken along a plane containing line 13E-
13E in FIG. 13B and seen in the direction of the arrows.
[0110] As shown in FIG. 13E, the male luer 10 pene-
trates the slit 211 (see FIGS. 10A and 10B) of the septum
210, and thus, the septum 210 deforms toward the cavity
225 of the seat 221. The openings of the lateral holes 12
of the male luer 10 are exposed in the cavity 225 of the
seat 221. Therefore, the flow channel 11 of the male luer
10 and the cavity 225 of the seat 221 are in communica-
tion with each other. In this state, a liquid is allowed to
flow from the tube 190 to the flow channel 111 of the luer
main body 110, the flow channel 11 of the male luer 10,
the cavity 225 of the seat 221, and the male luer 227, or
in the reverse direction.
[0111] The shield 6 receives the compressive force in
the vertical direction. In particular, the outer circumfer-
ential wall 65 of the shield 6 deforms such that its vertical
dimension is reduced.
[0112] As shown in FIGS. 13A and 13B, when the lock
ring 8 is at its lowest position, an upper portion of the lock
nut 120 is inserted into the opening 81 (see FIGS. 4A
and 4B) of the lock ring 8. As described above, the plu-
rality of ribs 83 protrude from the inner circumferential
surface 82 of the opening 81 of the lock ring 8 (see FIG.
4A), while the plurality of ribs 123 protrude from the outer
circumferential surface of the lock nut 120 (see FIG. 7A).
Therefore, when the lock ring 8 is at its lowest position,
each rib 123 of the lock nut 120 is fitted between two
adjacent ribs 83 of the lock ring 8. Thus, the ribs 83 of
the lock ring 8 are engaged with the ribs 123 of the lock
nut 120. Also, as described above, the operating portions
35 and the ribs 36 of the connector main body 3 are fitted
in the cut-outs 86 and the grooves 87 of the lock ring 8
(see FIG. 5B). Therefore, the lock nut 120 cannot be ro-
tated relative to the connector main body 3. In this man-
ner, the lock ring 8, when moved to its lowest position,
functions as a "rotation prevention mechanism" that pre-
vents the lock nut 120 from rotating.
[0113] Since the lock nut 120 cannot be rotated, an
unforeseen situation resulting from loosening of the
screwed connection between the female thread 128 of
the lock nut 120 and the male thread 18 of the tubular
portion 17, such as leakage of the liquid from between
the outer circumferential surface 112a of the male luer
112 and the inner circumferential surface 17a of the tu-
bular portion 17 or dislodgement of the male luer 112
from the tubular portion 17, does not occur
[0114] As can be readily understood from FIG. 13D,
when the lock ring 8 is at its lowest position, even if a
force acting toward the tubular portion 17 is applied to
the outer surfaces of the operating portions 35, the levers
30 cannot pivot because the inner surfaces of the oper-
ating portions 35 abut against the lock ring 8. That is to
say, the lock ring 8, when moved to its lowest position,

23 24 



EP 3 260 161 A1

14

5

10

15

20

25

30

35

40

45

50

55

functions as a "lever pivotal movement prevention mech-
anism" that prevents the levers 30 from pivoting.
[0115] Since the levers 30 cannot pivot, the state
(locked state) in which the locking claws 32 are engaged
with the annular projection 223 cannot be cancelled. For
this reason, an unforeseen situation in which the locking
claws 32 are disengaged from the annular projection 223
by an unintentional external force acting on the operating
portions 35, and the male connector assembly 1 (or the
male connector 2) and the female connector 200 are dis-
connected from each other will not occur.
[0116] The lock ring 8 functions as both the "rotation
prevention mechanism" that prevents the lock nut 120
from rotating and the "lever pivotal movement prevention
mechanism" that prevents the levers 30 from pivoting.
Thus, the number of members that constitute the male
connector assembly 1 can be reduced, and the configu-
ration of the male connector assembly 1 can be simpli-
fied.
[0117] When the lock ring 8 is at its highest position
(first position, see FIG. 12), both of the mechanisms do
not function, and if the lock ring 8 is moved to its lowest
position (second position, see FIGS. 13A to 13E), both
of the mechanisms function. In this manner, activation
and deactivation of the rotation prevention mechanism
and the lever pivotal movement prevention mechanism
can be simultaneously switched through an extremely
simple operation of moving a single member, the lock
ring 8, along the central axis 3a.
[0118] As shown in FIG. 13D,when the lock ring 8 is
at its lowest position, the stopping projections 38 abut
against the bridging portions 88 of the lock ring 8. There-
fore, the stopping projections 38 prevent the lock ring 8
from being dislodged downward from between the oper-
ating portions 35.
[0119] Although not shown in the drawings, when the
lock ring 8 is at its lowest position, the locking projections
37 (see FIG. 5B) abut against the upper ends of the bridg-
ing portions 88. For this reason, the lock ring 8 is pre-
vented from being unintentionally moved upward from
the lowest position due to vibrations, an external force,
and the like. That is to say, the locking projections 37
constitute a "second movement prevention mechanism"
that prevents the lock ring 8 at its lowest position from
being unintentionally moved upward. The lock ring 8 is
held at its lowest position, and thus, the likelihood of the
state in which the rotation prevention mechanism and
the lever pivotal movement prevention mechanism are
activated being unintentionally cancelled is reduced.
[0120] Briefly, the male connector assembly 1 and the
female connector 200 can be disconnected from each
other by performing the above-described procedures in
reverse order.
[0121] That is to say, in the state shown in FIGS. 13A
to 13E, the lock ring 8 is moved upward until it collides
with the lower surface of the base 15, that is, until it reach-
es its highest position (first position, see FIG. 12). In the
process of moving the lock ring 8 upward, it is necessary

for the bridging portions 88 to move over the respective
locking projections 37. As in the case of lowering the lock
ring 8, the operator can feel a change in force when the
bridging portions 88 move over the locking projections
37 as clicking sensation.
[0122] After the lock ring 8 has been moved to its high-
est position, an external force is applied to the outer sur-
faces of the operating portions 35 to cause the levers 30
to pivot, and thus, the locking claws 32 are disengaged
from the annular projection 223. Subsequently, in the
state in which the levers 30 have pivoted, the male con-
nector assembly 1 and the female connector 200 are
pulled apart from each other, and thus, the male connec-
tor assembly 1 and the female connector 200 can be
disconnected from each other (see FIG. 11). The septum
210 elastically recovers immediately after the removal of
the male luer 10, and thus, the slit 211 is closed. The
shield 6 expands due to the elastic recovery force it has,
and the inner circumferential surface of the head portion
62 closes the openings of the lateral holes 12 of the male
luer 10. If the external force applied to the operating por-
tions 35 is released, the levers 30 elastically return to the
initial state.
[0123] Furthermore, if necessary, the female thread
128 and the male thread 18 may be unscrewed by rotat-
ing the lock nut 120, and then, the male connector 2 and
the screw lock connector 100 may be disconnected from
each other.

5. Effects

[0124] In the male connector assembly 1 of the present
embodiment, the levers 30 including the locking claws
32 function as the "lever lock mechanism" for maintaining
(locking) the state in which the male connector assembly
1 is connected to the female connector 200. In order to
connect the male connector assembly 1 to the female
connector 200, it is only necessary to insert the female
connector 200 into the opening 21 of the hood 20 and
push the female connector 200 further inward into the
male connector assembly 1. Since the locking claws 32
are provided with the inclined surfaces 32a, when the
female connector 200 is advanced into the hood 20, the
levers 30 pivot. Afterward, when the female connector
200 has been inserted to a predetermined depth into the
hood 20, the levers 30 return to their initial positions, and
the locking claws 32 are engaged with the female con-
nector 200. The engagement of the locking claws 32 with
the female connector 200 (locked state) can be easily
confirmed based on changes in the positions of the levers
30 (in particular, the locking portions 31) with respect to
the radial direction, and furthermore, based on a "click"
sound that is produced when the locking claws 32 are
engaged with the female connector 200 and the levers
30 return to their initial positions. Since the end edge of
the opening 21 of the hood 20 positions the female con-
nector 200 with respect to the horizontal direction, a sta-
ble engagement operation can be performed at any time.
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The operator is not required to touch the levers 30 in
order to engage the locking claws 32 with the female
connector 200.
[0125] Moreover, the locking claws 32 can be disen-
gaged from the female connector 200 simply by pressing
the outer surfaces of the operating portions 35 to slightly
pivot the levers 30.
[0126] As described above, the male connector as-
sembly 1 of the present embodiment including the lever
lock mechanism provides excellent ease of operations
for connecting and disconnecting the male connector as-
sembly 1 to and from the female connector 200.
[0127] The horizontal dimension of the connector main
body 3 is largest in the direction in which the male luer
10 opposes the levers 30. More specifically, the outline
(or projected shape of the connector main body 3) of the
connector main body 3 when viewed from above is a
substantially elliptical shape having the major axis 15a
in the direction in which the male luer 10 opposes the
levers 30 (FIG. 2E). The lock ring 8 also does not protrude
outward from the above-described outline of the connec-
tor main body 3. A leading end portion (i.e., the cap 230)
of the female connector 200 is housed in the hood 20.
Therefore, if the male connector assembly 1 is pinned
under a patient with the central axis 3a extending in the
horizontal direction, the male connector assembly 1 can
easily rotate so that the direction of the major axis 15a
becomes the horizontal direction, and the likelihood of
the weight of the patient acting on the male connector
assembly 1 along the direction of the major axis 15a is
low. Therefore, the likelihood of the weight of the patient
acting on the operating portions 35 is low. Consequently,
the likelihood of the state (locked state) in which the lock-
ing claws 32 of the levers 30 are engaged with the female
connector 200 being unintentionally cancelled is low
compared with that of a male connector provided with a
conventional lever lock mechanism.
[0128] Furthermore, the operating portions 35 of the
levers 30 are set back toward the central axis 3a from
the lever base portions 39. Therefore, if the male con-
nector assembly 1 is pinned under the patient, the like-
lihood of the weight of the patient being applied to the
operating portions 35 of the levers 30 along the direction
of the major axis 15a is even lower.
[0129] Moreover, an external force that is applied to
the male connector assembly 1 when the male connector
assembly 1 collides with a member therearound or the
male connector assembly 1 is pinned under the patient’s
body is highly likely to be applied to the lever base por-
tions 39, which protrude furthest outward. The likelihood
of the above-described external force being applied to
the operating portions 35, which are set back toward the
central axis 3a from the lever base portions 39, is low.
[0130] As described above, since the lever base por-
tions 39 protrude furthest outward in the radial direction,
and the operating portions 35 are located nearer to the
central axis 3a than the lever base portions 39, the like-
lihood of the state (locked state) in which the locking

claws 32 of the levers 30 arc engaged with the female
connector 200 being unintentionally cancelled is even
lower.
[0131] Furthermore, when the lock ring 8 is moved to
the lowest position, the levers 30 can no longer pivot
even if a force is applied to the outer surfaces of the
operating portions 35. Thus, the likelihood of the state
(locked state) in which the locking claws 32 are engaged
with the female connector 200 being unintentionally can-
celled is yet even lower.
[0132] The lock ring 8 is disposed so as to abut against
the inner surfaces of the operating portions 35. Thus, the
lock ring 8 that does not protrude from the substantially
elliptical outline of the connector main body 3 when
viewed from above can be easily realized. If the male
connector assembly 1 is pinned under the patient, this
configuration is advantageous in rotating the male con-
nector assembly 1 so that the direction of the major axis
15a becomes the horizontal direction. Also, if the male
connector assembly 1 is pinned under the patient, this
configuration is advantageous in reducing the patient’s
pain that is caused by the lock ring 8. Furthermore, this
configuration is advantageous in simplifying the config-
uration of the lever pivotal movement prevention mech-
anism that prevents the levers 30 from pivoting and also
improving the reliability of the operation of the lever piv-
otal movement prevention mechanism.
[0133] In the present embodiment, the leading end 20a
of the hood 20 has a circular shape that is coaxial with
the central axis 3a. The external diameter of the hood 20
at the leading end 20a of the hood 20 is approximately
the same as the diameter (minor diameter) of the sub-
stantially elliptical outline of the connector main body 3
in the direction of the minor axis 15b. As described above,
the external dimension of the hood 20 at the leading end
20a is set at the minimum dimension that is necessary
for housing the female connector 200 and positioning the
female connector 200 with respect to the horizontal di-
rection. Thus, the size of the male connector assembly
1 (in particular, the connector main body 3) can be re-
duced. This is advantageous in reducing the patient’s
pain caused by the male connector assembly 1 if the
male connector assembly 1 is pinned under the patient.
[0134] In the present embodiment, the portions of the
male connector assembly 1 that protrude furthest from
the central axis 3a in the radial direction are the lever
base portions 39 (see FIG. 13B). The male connector
assembly 1 has the largest horizontal dimension at the
position of the lever base portions 39 (or the base 15).
The locking portions 31 of the levers 30 are inclined such
that the distance from the central axis 3a decreases as
the distance from the lever base portions 39 increases.
Thus, a smooth curved surface in which the outer sur-
faces of the locking portions 31 are continuous with the
outer surface of the hood 20 can be formed in the male
connector assembly 1 (in particular, the connector main
body 3). This is advantageous in improving the design
value of the male connector assembly 1. Also, this is
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advantageous in reducing the patient’s pain caused by
the male connector assembly 1 if the male connector
assembly 1 is pinned under the patient.
[0135] The shield 6 is attached to the male luer 10.
When the male connector assembly 1 is not connected
to the female connector 200, the shield 6 closes the open-
ings of the lateral holes 12 that are provided in the male
luer 10 and that are in communication with the flow chan-
nel 11. Thus, when the male connector assembly 1 is not
connected to the female connector 200, the liquid can be
prevented from leaking to the outside through the lateral
holes 12. Therefore, the shield 6 functions as a safety
mechanism (fail-safe mechanism) that prevents the liq-
uid from leaking even if all of the above-described various
mechanisms that prevent unintentional cancellation of
the connection between the male connector assembly 1
and the female connector 200 do not function.

6. Various Modifications

[0136] It should be understood that the foregoing em-
bodiment is given by way of example only. The present
invention is not limited to the foregoing embodiment, and
modifications can be made thereto as appropriate.
[0137] The external shape of the male connector as-
sembly 1 (in particular, the connector main body 3) is not
limited to that of the foregoing embodiment.
[0138] The outline (shape in plan view) of the connec-
tor main body 3 when the connector main body 3 is
viewed along the central axis 3a is not required to be an
exact ellipse. FIG. 14 is a plan view of a connector main
body 3’ having a substantially rhombic outline, and FIG.
15 is a plan view of a connector main body 3" whose
outline has a shape (hereinafter referred to
as "substantially track shape") that approximates the
shape of a track of an athletic field. In FIGS. 14 and 15,
members that correspond to the members shown in FIG.
2E are denoted by the same reference numerals as those
in FIG. 2E. As is the case with the connector main body
3 shown in FIG. 2E, the outlines of the connector main
bodies 3’ and 3" are defined by the outline of the base
15. The outline of the connector main body 3’ in FIG. 14
is not an exact rhombus, because the four corners of a
rhombus that are located on the major axis 15a and the
minor axis 15b are chamfered and rounded. The outline
of the connector main body 3" in FIG. 15 is constituted
by two semicircles that have the same radius and that
oppose each other in the direction of the major axis 15a,
and two straight lines that connect the two semicircles
and that are parallel to the major axis 15a. The radius of
the two semicircles and the length of the two straight lines
can be set as desired. For this reason, the outline of the
connector main body 3" in FIG. 15 may also be a shape
that is not similar to the exact shape of a track of an
athletic field.
[0139] Generally, an outline having a "substantially el-
liptical shape" in the present invention means that, when
an axis (axis extending in the direction in which the male

luer 10 opposes the levers 30) which is orthogonal to the
central axis 3a and on which the external dimension is
largest is taken as the major axis 15a, the horizontal di-
mension along the major axis 15a is larger than the hor-
izontal dimension in a direction that is perpendicular to
the major axis 15a (excluding the case where the two
horizontal dimensions are equal to each other). Prefer-
ably, the "substantially elliptical shape" of the present
invention is symmetrical with respect to the major axis
15a. Specifically, the "substantially elliptical shape" of the
present invention includes, in addition to an exact ellipse
(excluding circles), a substantially rhombic shape (see
FIG. 14) and a substantially track shape (see FIG. 15).
It can safely be said that the outline of the outline (see
FIG. 2E) of the above-described connector main body 3
has the shape of an exact ellipse.
[0140] In the present invention, the male connector and
the male connector assembly of the present invention
can be configured in the same manner as those of the
foregoing embodiment using the connector main body 3’
(see FIG. 14), which has the substantially rhombic shape,
the connector main body 3" (see FIG. 15), which has the
substantially track shape, or even a connector main body
whose outline has a substantially elliptical shape other
than these shapes. As is the case with the foregoing em-
bodiment, if such a male connector or a male connector
assembly is pinned under the patient with the central axis
3a extending in the horizontal direction, the male con-
nector or the male connector assembly can easily rotate
so that the direction of the major axis 15a becomes the
horizontal direction. Therefore, the above-described ef-
fect of the present invention that the likelihood of the state
(locked state) in which the locking claws 32 of the levers
30 are engaged with the female connector 200 being
unintentionally cancelled is low can be achieved. It is
preferable that the shape of the lock ring 8 (the lever
pivotal movement prevention mechanism and the rota-
tion prevention mechanism) in plan view is changed as
appropriate in accordance with the outline of the connec-
tor main body so that the lock ring 8 does not protrude
outward from the outline of the connector main body
when viewed along the central axis 3a of the connector
main body.
[0141] In the foregoing embodiment, when viewed
along the minor axis 15b, the shape of the portion of the
connector main body 3 that is located above the base 15
is a tapered shape whose horizontal dimension decreas-
es as the distance from the base 15 increases in the
upward direction (see FIGS. 2C and 13B). However, the
present invention is not limited to this, and for example,
a rectangular shape having a constant horizontal dimen-
sion may also be possible. In this case, the locking por-
tions 31 of the levers 30 extend parallel to the central
axis 3a.
[0142] In the foregoing embodiment, when viewed
along the major axis 15a, the portion of the connector
main body 3 that is located above the base 15 has a
substantially rectangular shape having a constant hori-
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zontal dimension (see FIGS. 2D and 13C). However, the
present invention is not limited to this, and for example,
a tapered shape whose horizontal dimension decreases
as the distance from the base 15 increases in the upward
direction may also be possible. That is to say, the external
diameter of the hood 20 at the leading end 20a may be
smaller than the diameter (minor diameter) of the con-
nector main body 3 along the minor axis 15b (see FIG.
14).
[0143] In the foregoing embodiment, the outer surfac-
es of the operating portions 35 of the levers 30 are located
nearer to the central axis 3a than the outer surfaces of
the lever base portions 39 (see FIGS. 2C and 13B). How-
ever, the present invention is not limited to this. For ex-
ample, when viewed along the minor axis 15b, the oper-
ating portions 35 may be located at the same positions
as the lever base portions 39 with respect to the horizon-
tal direction or may protrude outward compared with the
lever base portions 39 in the horizontal direction. The
further away the positions of the operating portions 35
from the central axis 3a in the horizontal direction, the
higher the likelihood of an unintentional external force
acting on the operating portions 35 and thereby causing
cancellation of the state (locked state) in which the lock-
ing claws 32 are engaged with the female connector 200.
However, the likelihood of the locked state being unin-
tentionally cancelled can be reduced by increasing the
rigidity of the base 15 that supports the levers 30, in-
creasing the flattening of the substantially elliptical shape
of the outline of the connector main body 3 when viewed
along the central axis 3a, moving the lock ring 8 to its
lowest position, and other methods.
[0144] In the foregoing embodiment, the levers 30 and
the hood 20 are provided on the substantially elliptical
base 15. However, the present invention is not limited to
this. For example, a configuration may also be adopted
in which the base 15 is divided into four segments by
forming four cut-outs or four slits along the radial direction
in the substantially elliptical base 15, and the levers 30
are supported by the two segments that are located along
the major axis 15a and the hood 20 by the two segments
that are located along the minor axis 15b. The four cut-
outs or four slits may be advantageous in facilitating the
pivotal movement of the levers 30 while securely coupling
the hood 20 to the male luer 10.
[0145] FIGS. 16A to 16C show an embodiment of this
configuration. In FIGS. 16A to 16C, members that corre-
spond to the members shown in FIGS. 2A to 2G are de-
noted by the same reference numerals as those in FIGS.
2A to 2G. As can be readily understood by comparing
FIG. 16C with FIG. 2E, four cut-outs 15n are provided in
the base 15 of a connector main body 3"’. The cut-outs
15n are provided in regions of the outer end edge of the
base 15 excluding the portions (portions on the major
axis 15a and the minor axis 15b) on which the levers 30
and the hood 20 are provided. When viewed from above
along the central axis 3a (in plan view), the base 15 is
substantially cross-shaped. The external dimension of

the connector main body 3’’’ in plan view is largest in the
direction (direction of the major axis 15a) in which the
male luer 10 opposes the levers 30 and is smallest in the
direction (direction of the minor axis 15b) that is orthog-
onal to this direction. The outline of the connector main
body 3’’’ in plan view is recessed at the cut-outs 15n. The
outline of the connector main body 3’’’ excluding the cut-
outs 15n conforms to an ellipse 19 indicated by the long
dashed double-short dashed line.
[0146] A lever lock male connector 2’ of the present
invention can be configured by attaching the shield 6 (see
FIGS. 3A to 3C) and the lock ring 8 (see FIGS. 4A and
4B) to the connector main body 3’’’. FIG. 17A is a per-
spective view of the male connector 2’, and FIG. 17B is
a plan view of the male connector 2’. As described above,
when the lock ring 8 is viewed from above (in plan view),
the outer surfaces of the arch-shaped portions 85 of the
lock ring 8 conform to an ellipse (see FIG. 4B). The ellipse
to which the arch-shaped portions 85 conform coincides
with the ellipse 19 shown in FIG. 16C. For this reason,
as shown in FIG. 17B, when viewed from above along
the central axis 3a (in plan view), the outline of the male
connector 2’ has an elliptical shape having the major axis
15a and the minor axis 15b. This elliptical outline is con-
stituted by the connector main body 3’’’ and the lock ring
8. In this manner, even though the cut-outs 15n are pro-
vided in the outer end edge of the base 15 of the con-
nector main body 3"’, the outer surface of the lock ring 8
compensates for the cut-outs 15n, and thus, the male
connector 2’ having an elliptical outline in plan view can
be realized. As is the case with the male connector 2 and
the male connector assembly 1 that have been described
above, if the male connector 2’ or a male connector as-
sembly using the male connector 2’ is pinned under the
patient with the central axis 3a extending in the horizontal
direction, the male connector 2’ or the male connector
assembly can easily rotate so that the direction of the
major axis 15a becomes the horizontal direction. There-
fore, the likelihood of the state (locked state) in which the
locking claws 32 of the levers 30 are engaged with the
female connector 200 being unintentionally cancelled is
low compared with that of a male connector including a
conventional lever lock mechanism.
[0147] The cut-outs 15n as in the connector main body
3’’’ may also be provided in the base 15 of the connector
main body 3’ in FIG. 14. In this case as well, a male
connector having a substantially rhombic outline in plan
view can be realized by attaching a lock ring that can
compensate for the cut-outs 15n to the connector main
body 3’. The same holds true when the cut-outs 15n are
provided in the base 15 of the connector main body 3" in
FIG. 15.
[0148] As described above, even when the shape of
the outline of a connector main body alone is not sub-
stantially elliptical, a male connector having a substan-
tially elliptical outline shape can be realized by attaching
a lock ring to the connector main body. In the case where
a substantially elliptical outline shape is configured by
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combining a connector main body with a lock ring as de-
scribed above, the connector main body and the lock ring
are not required to individually have a substantially ellip-
tical outline shape. Thus, for example, it is possible to
provide the cut-outs 15n in the base 15 of the connector
main body 3’’’ (see FIGS. 16A to 16C) and to provide the
cut-outs 86 in the lock ring (see FIGS. 4A and 4B), and
therefore, the degree of freedom of design of the con-
nector main body and the lock ring is improved
[0149] As shown in FIGS. 16A and 16B, the base 15
of the connector main body 3’’’ is not a flat plate in the
strict sense of the word. The base 15 has a stepped shape
(or inclined shape) such that portions near the levers 30
are located higher than the portions near the male luer
10. This stepped shape (or inclined shape) increases the
distance from the male luer 10 to each lever 30 along the
surface of the base 15 without changing the external di-
mension of the connector main body in the direction of
the major axis 15a. This configuration expands those re-
gions of the base 15 that are capable of elastic bending
deformation, and is therefore advantageous in facilitating
the pivotal movement of the levers 30.
[0150] In the foregoing embodiment, the hood 20 is
provided on the base 15 that connects the base end por-
tion 13 of the male luer 10 and the levers 30. However,
the method for connecting the hood 20 to the base end
portion 13 is not limited to this. For example, the hood
20 may also be coupled to the male luer 10 via a member
that is different from the base 15, which holds the levers
30. This configuration can also make it possible to facil-
itate the pivotal movement of the levers 30 while securely
coupling the hood 20 to the male luer 10.
[0151] In the present invention, the number of levers
30 is not limited to two. For example, the male connector
2 may include only one lever 30. If the number of locking
claws 32 is two or more, all of the locking claws 32 need
to be simultaneously engaged with or disengaged from
the female connector 200, and therefore, there is a pos-
sibility that the operations for connecting and disconnect-
ing the male connector 2 to and from the female connec-
tor 200 may become complicated. If the number of levers
30 is only one, there is a possibility that the ease of the
connecting and disconnecting operations may be im-
proved.
[0152] In the foregoing embodiment, the locking claws
32 are engaged with the annular projection 223 of the
female connector 200. However, the portion of the female
connector 200 with which the locking claws 32 are en-
gaged may be changed as appropriate in accordance
with the configuration of the female connector 200. The
shape and position of the locking claws 32 can be
changed in accordance with the portions thereof that are
to be engaged with the female connector 200.
[0153] The shape of the male luer 10 can be changed
as desired. The number of lateral holes 12 that are in
communication with the flow channel 11 is not necessar-
ily required to be two, and may be one, or three or more.
A configuration may also be adopted in which the lateral

holes 12 are omitted, and the flow channel 11 is open
into the leading end 10a of the male luer 10.
[0154] The configuration of the female connector to
which the male connector assembly 1 is connected can
be changed as desired. For example, the female con-
nector may be a rubber stopper that seals an opening of
a vial. A through hole like the slit 211 of the septum 210
is not formed in the rubber stopper in advance. Therefore,
in this case, the male luer may be provided with a sharp
leading end so as to be able to puncture the rubber stop-
per. Furthermore, in order to suppress fluctuations in air
pressure within the vial when a liquid is flowing out of and
into the vial, a liquid flow channel and a gas flow channel
that are independent of each other may also be formed
in the male luer. The levers (in particular, the locking
claws 32) can be changed as appropriate so as to be
engageable with the opening of the vial.
[0155] The configuration of the shield 6 can also be
changed as desired. For example, the outer circumfer-
ential wall 65 may also have a bellows-like shape in which
two tapered portions that are tapered in opposite direc-
tions are connected to each other. A configuration may
also adopted in which a slit similar to the slit 211 of the
septum 210 is provided in an upper surface of the head
portion 61, and, in a state in which the male connector
assembly 1 is not connected to a female connector, the
upward opening of the through hole 62 is closed in a
liquid-tight manner. The method for fixing the shield 6 to
the base 15 is not limited to the method of locking the
fixing claws 69a onto the base 15, and any methods such
as adhesion, welding, fitting, and the like can be used.
[0156] In the present invention, the shield 6 may be
omitted.
[0157] Also, the configuration of the lock ring 8 can be
changed as desired. For example, the structure for pre-
venting the lock nut 120 from rotating is not limited to the
ribs 83 that are provided on the inner circumferential sur-
face 82. For example, regular polygonal prism-shaped
surfaces (e.g., regular octagonal prism-shaped surfaces)
that can be fitted to each other may be provided on the
inner circumferential surface of the lock ring 8 and the
outer circumferential surface of the lock nut 120. Instead
of fitting (engaging) the inner circumferential surface of
the lock ring 8 and the outer circumferential surface of
the lock nut 120 to (with) each other, shapes that can be
fitted (including engagement) to each other when the lock
ring 8 is moved downward may be provided on the lower
surface of the lock ring 8 and the upper end surface of
the lock nut 120.
[0158] The rotation prevention mechanism that pre-
vents the lock nut 120 from rotating may be omitted. For
example, either or both of the ribs 83 provided on the
inner circumferential surface 82 of the lock ring 8 and the
ribs 123 provided on the outer circumferential surface of
the lock nut 120 may be omitted. When the rotation pre-
vention mechanism is provided, a situation may occur in
which it is difficult to move the lock nut 120 from its highest
position (see FIG. 12) to its lowest position (see FIG.
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13B) due to the ribs 83 and the ribs 123 colliding depend-
ing on the position of the lock nut 120 with respect to its
rotating direction. A configuration in which the rotation
prevention mechanism is omitted is advantageous in
avoiding the occurrence of such a situation.
[0159] In the foregoing embodiment, the lock ring 8 at
its highest position is prevented from being unintention-
ally moved downward by using the frictional force be-
tween the pressure contact ribs 35b of the operating por-
tion 35 and the sliding ribs 85a of the lock ring 8. More-
over, in the foregoing embodiment, the lock ring 8 at its
lowest position is prevented from being unintentionally
moved upward by the locking projections 37, which pro-
trude from the inner surfaces of the operating portions
35, being engaged with the lock ring 8. However, the
mechanism (movement prevention mechanism) that pre-
vents movement of the lock ring 8 is not limited to this.
A mechanism that prevents movement of the lock ring 8
using a frictional force may also be applied to the lock
ring 8 at its lowest position. Alternatively, a mechanism
that is engageable with the lock ring may also be applied
to the lock ring 8 at its highest position. Any protruding
portion or recessed portion that can be fitted to or en-
gaged with the lock ring 8, other than the mechanisms
described in the foregoing embodiment, may also be pro-
vided on or in the operating portions 35. Alternatively,
the movement prevention mechanism that prevents
movement of the lock ring 8 at its highest position and/or
the lowest position may be omitted.
[0160] In the present invention, the lock ring 8 may be
omitted.
[0161] The tube 190 may also be connected directly
to the tubular portion 17 of the male connector 2. For
example, the tube 190 can be inserted into the tubular
portion 17 and fixed through adhesion or the like. In this
case, the screw lock connector 100 is no longer neces-
sary. Moreover, the necessity for the lock ring 8 to func-
tion as the rotation prevention mechanism that prevents
the lock nut 120 from rotating is eliminated, and therefore,
the ribs 83 can be omitted.

Industrial Applicability

[0162] While there is no particular limitation on the field
of use of the present invention, the present invention can
be extensively used in the field of medicine as a connect-
ing device for forming a circuit (line) in order to convey
various liquids such as a medicinal solution, an infusion
solution, and blood. Furthermore, the present invention
can also be used in various fields in which liquids are
handled, such as the field of food other than medicine.

List of Reference Numerals

[0163]

1 Male connector assembly
2, 2’ Lever lock male connector

3, 3’, 3", 3’’’ Connector main body
3a Central axis
6 Shield
8 Lock ring (lever pivotal movement prevention
mechanism, rotation prevention mechanism)
10 Male luer
11 Flow channel of male luer
13 Base end portion of male luer
15 Base
15a Major axis
15b Minor axis
17 Tubular portion
17a Female tapered surface
18 Male thread
20 Hood
20a Leading end of hood
23 Cut-out
30 Lever
31 Locking portion
32 Locking claw
35 Operating portion
35b Pressure contact rib (first movement prevention
mechanism)
37 Locking projection (second movement prevention
mechanism)
39 Lever base portion
81 Opening of lock ring
100 Screw lock connector
110 Luer main body
112a Male tapered surface
120 Lock nut
128 Female thread
200 Female connector

Claims

1. A lever lock male connector having a connector main
body comprising a rod-shaped male luer, a tubular
hood surrounding the male luer, and a lever connect-
ed to a base end portion of the male luer via a base,
wherein the male luer is disposed coaxially with a
central axis of the connector main body,
the lever includes a locking portion that is disposed
on the same side as the male luer relative to the
base, an operating portion that is disposed on the
opposite side to the male luer relative to the base,
and a locking claw that protrudes toward the male
luer from a surface of the locking portion that is lo-
cated on a side facing the male luer,
the locking portion is disposed within a cut-out that
is formed in the hood, the lever is elastically pivotable
so that, when an outer surface of the operating por-
tion is pressed, the locking claw moves away from
the male luer, and
when the connector main body is viewed along the
central axis, the connector main body has a major
axis in a direction in which the male luer opposes
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the lever.

2. The lever lock male connector according to claim 1,
wherein the connector main body has a substantially
elliptical outline when viewed along the central axis.

3. The lever lock male connector according to claim 1
or 2, further comprising a lever pivotal movement
prevention mechanism that prevents the lever from
pivoting such that the locking claw moves away from
the male luer.

4. The lever lock male connector according to claim 3,
wherein, when the male connector is viewed along
the central axis, the lever pivotal movement preven-
tion mechanism does not protrude outward from the
connector main body.

5. A lever lock male connector having a connector main
body comprising a rod-shaped male luer, a tubular
hood surrounding the male luer, and a lever connect-
ed to a base end portion of the male luer via a base,
and a lever pivotal movement prevention mecha-
nism,
wherein the male luer is disposed coaxially with a
central axis of the connector main body,
the lever includes a locking portion that is disposed
on the same side as the male luer relative to the
base, an operating portion that is disposed on the
opposite side to the male luer relative to the base,
and a locking claw that protrudes toward the male
luer from a surface of the locking portion that is lo-
cated on a side facing the male luer,
the locking portion is disposed within a cut-out that
is formed in the hood,
the lever is elastically pivotable so that, when an out-
er surface of the operating portion is pressed, the
locking claw moves away from the male luer,
the lever pivotal movement prevention mechanism
prevents the lever from pivoting such that the locking
claw moves away from the male luer, and
when the male connector is viewed along the central
axis, the male connector has a major axis in a direc-
tion in which the male luer opposes the lever.

6. The lever lock male connector according to claim 5,
wherein the male connector has a substantially el-
liptical outline when viewed along the central axis.

7. The lever lock male connector according to claim 6,
wherein the substantially elliptical outline is consti-
tuted by the connector main body and the lever piv-
otal movement prevention mechanism.

8. The lever lock male connector according to any one
of claims 3 to 7, wherein the lever pivotal movement
prevention mechanism is disposed so as to abut
against an inner surface of the operating portion.

9. The lever lock male connector according to any one
of claims 3 to 8, wherein the lever pivotal movement
prevention mechanism can be displaced to a first
position at which the lever pivotal movement preven-
tion mechanism allows the lever to pivot and a sec-
ond position at which the lever pivotal movement pre-
vention mechanism does not allow the lever to pivot.

10. The lever lock male connector according to claim 9,
comprising a first movement prevention mechanism
that prevents the lever pivotal movement prevention
mechanism at the first position from moving toward
the second position or a second movement preven-
tion mechanism that prevents the lever pivotal move-
ment prevention mechanism at the second position
from moving toward the first position.

11. The lever lock male connector according to claim 2
or 6,
wherein a leading end of the hood has a circular
shape that is coaxial with the central axis, and
an external diameter of the hood at the leading end
is equal to or smaller than a minor diameter of the
substantially elliptical shape along the minor axis.

12. The lever lock male connector according to any one
of claims 1 to 11, wherein the operating portion of
the lever is located nearer to the central axis than a
portion of the lever that is connected to the base.

13. The lever lock male connector according to any one
of claims 1 to 12, wherein a portion of the male con-
nector that protrudes furthest from the central axis
in the radial direction is a portion of the lever that is
connected to the base.

14. The lever lock male connector according to any one
of claims 1 to 13,
wherein a flow channel through which a liquid flows
is provided in the male luer,
an opening that is in communication with the flow
channel is provided in an outer circumferential sur-
face of the male luer,
the male connector further includes a shield that
closes the opening, and
when the male luer is inserted into a female connec-
tor, the shield is compressively deformed in a longi-
tudinal direction of the male luer, and the opening is
exposed.

15. The lever lock male connector according to any one
of claims 1 to 14, the lever lock male connector com-
prising two of the levers,
wherein the two levers are arranged at symmetrical
positions with respect to the central axis.

16. A male connector assembly comprising the lever
lock male connector according to any one of claims
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1 to 15 and a screw lock connector,
wherein the connector main body further includes a
tubular portion on the opposite side to the male luer
relative to the base, the tubular portion being in com-
munication with the male luer,
a female tapered surface is formed on an inner cir-
cumferential surface of the tubular portion, the fe-
male tapered surface having an internal diameter
that increases as the distance to a leading end of
the tubular portion decreases,
a male thread is formed on an outer circumferential
surface of the tubular portion,
the screw lock connector includes a luer main body
provided with a male tapered surface that can be
fitted to the female tapered surface of the tubular
portion and a lock nut that is rotatable around the
luer main body, and
the lock nut is provided with a female thread that can
be screwed onto the male thread of the tubular por-
tion.

17. The male connector assembly according to claim 16,
further comprising a rotation prevention mechanism
that prevents the lock nut from rotating in a state in
which the male tapered surface of the luer main body
has been fitted to the female tapered surface of the
tubular portion and the female thread of the lock nut
has been screwed onto the male thread of the tubular
portion.

18. The male connector assembly according to claim 17,
wherein the rotation prevention mechanism also
functions as a lever pivotal movement prevention
mechanism that prevents the lever from pivoting
such that the locking claw moves away from the male
luer.

19. The male connector assembly according to claim 17
or 18,
wherein the rotation prevention mechanism has an
annular shape with an opening formed at the center
thereof, and
the tubular portion or the luer main body is disposed
in the opening of the rotation prevention mechanism.
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