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retention groove shaped to have a second width in axial
direction of the receiving cavity at or near the
cylindrical wall surface which is smaller than tne first
width of the engagement protrusion;

the hub insertion pecrtion, the engagement

rotrusion and the retention groove being arranged in a
manner that the main body portion 1s insertable into the
hub receiving cavity and fixed in sealing engagement
therein with the engagement pr trusion a:t least partly
engaging into the retention groove with 2 predeteimined

contact pressure.
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invention Title: HUB FOR SYRINGE, CONNECTING STRUCTURE

OF HUB, SYRINGE, SYRINGE ASSEMBLY AND
METHOD OF ASSEMBLING SYRINGE
ASSEMBLY

The following statement is a full description of this invention, including

the best method of performing it known to me:
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TITLE OF THE INVENTION
HUB FOR SYRINGE, CONNECTING STRUCTURE OF HUB, SYRINGE,

SYRINGE ASSEMBLY AND METHOD OF ASSEMBLING SYRINGE ASSEMBLY

BACKGROUND OF THE INVENTION

This invention relates to a hub for a syringe, connect-
ing structure of the hub, the syringe, a syringe assembly and
a method of assembling the syringe assembly, suitable for
applying to a throwaway syringe assembly.

Since patient’s blood included pathogenic bacteria
adheres to a needle of a syringe assembly used, many throwa-
way syringe assemblies have been used for preventing second-
ary infection.

A conventional throwaway syringe assembly is disposed
so as to discard after use. However, since it is necessary
to remove a danger of secondary infection generating through
the wound of a hand or the like by a needle attached a pa-
tient’s blood and the like thereto when the neadle is dealt
with, the needle is cut from the syringe assembly with scis-
sors or the like after use, and after that, they are discard-
ed.

However, the handling operation of a conventional
throwaway syringe assembly requires a long time since it is
necessary to handle it with religious care so as not to hurt

a hand or the like with the needle just after its use till

1A.
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the needle is cut.

In addition, the cutting operation of a conventional
throwaway syringe assembly to be executed before disposal
is troublesome.

Then, the throwaway syringe assembly, capable of
maintaining safety just after use by inserting a needle
into a syringe of the syringe assembly just after use, and
omitting cutting operation of a needle, has been proposed.
However, the assembly and the operation of the proposed
syringe assembly are difficult since its structure is
complex.

It is preferably an advantage of the present invention
to provide a hub for a syringe, connecting structure of the
hub, the syringe, a syringe assembly and a method of
assembling the syringe assembly, in a throwaway syringe
assembly, with which safety of the operations can be
maintained just after use till its disposal and its
disposal operation does not require a long time, and its
assembly and operation is easy, taking the above-mentioned
circumstances into consideration.

Summary of the Invention

In accordance with one aspect of the present
invention, there is provided a syringe assembly of
disposable type having a hub detachably movated within a
receiving cavity of a hub insertion portion of a syringe
body such as to be retractable in linear motion into a main
cavity of the syringe body subsequent to coupling with a
coupling member of a piston which is received for
reciprocating movement within the main cavity, the syringe
assembly further having an improved sealing and mounting
arrangement for the hub at the hub insertion portion,
comprising an annular sealing and engagement protrusion
formed on and radially outwardly projecting from a
cylindrical main body portion of the hub, the engagement
protrusion shaped to have a first Qidth in axial direction
of the hub at or near a peripheral surface of the main body
portion, the main body portion having a first diameter
across the annular engagement protrusion being greater than

S:23145-A
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an lnner diameter of the cylindrical receilving cavity, and
an annular sealing and retention groove formed in a
cylindrical wall surrounding the receiving cavity, the
retention groove shaped to have a second width in axial
direction of the receiving cavity at or near the
cylindrical wall surface which is smaller than the first
width of the engagement protrusion, the hub insertion
portion, the engagement protrusion and the retention groove
being arranged in a manner that the main body portion 1is
insertable into the hub receiving cavity and fixed in
sealing engagement therein with the engagement protrusion
at least partly engaging into the retention groove with a
predetermined contact pressure.

In accordance with a second aspect of the present
invention, there is provided a syringe assembly of
disposable type having a hub detachably mounted within a
receiving cavity of a hub insertion portion of a syringe
body such as to be retractable in linear motion into a main
cavity of the syringe body subsequent to coupling with a
coupling member of a piston which is received for
reciprocating movement withinh the main cavity, the syringe
assembly further having an improved sealing and mounting
arrangement for the hub at the hub insertion portion
comprising an annular sealing and retention groove formed
in a peripheral surface of a cylindrical main bedy portion
of the hub, the annular ¢groove shaped to have a first width
in axial direction of the hub at or near the peripheral
surface, and an apnular sealing and engagement protrusion
formed on and radially inwardly projecting from a
cylindrical wall surrounding the hub receiving cavity, the
engagement protrusion shaped to have a second width in
axial direction of the receiving cavity at or near an
inward surface of the cylindrical wall which is greater
than the first width of the retention groove, the hub
receiving cavity having an inner‘diémeter across the
engagement protrusion which is smaller than the diameter of
the main body portion of the hub, and the hub insertion
portion, the engagement protrusion and the retention groove

5:23145-A
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being arranged in a manner that the main body portion is
insertable into the hub receiving cavity and fixed in
sealing engagement therein with the engagement protrusion

at least partly engaging inte the retention groove with a
5 predetermined contact pressure.

In the above first and second aspect, the cylindrical
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main body portion of the hub and the hub insertion portion
of the syringe body are preferably arranged such that the
cylindrical wall surrounding the receiving cavity is
elastically deformable upon the main body portion being
inserted and removed from the receiving cavity and the
cylindrical main body portion of the hub is preferably made
of a resin which is harder than the material which the hub
insertion portion of the syringe body is made of.

Further, in the first or second aspect the annular
engagement protrusion is preferably a rib half-circular in
cross—-section and the retention dgroove is preferably square
or rectangular in cross-section.

Further, in the above first or second aspect the hub
insertion portion preferably has a forward terminal end
wall with & circular guiding hole therein, the diameter of
the guiding hole being smaller than that of the receiving
cavity, wherein the hub includes a cylindrical frontal
portion in extension of the main body portion arranged to
extend through the guiding hole, and wherein the distance
between a frontal stop surface at the main body portion in
a normal state and the engagement protrusion or retention
groove, as the case may be, on the hub main body portion is
slightly greater than the distance between a rearward
facing stop surface at the forward terminal end wall and
the retention groove or engagement protrusion, as the case
may be, of the cylindrical wall of the receiving cavity in
a normal state, the difference in distance being such that
when the hub insertion portion is elastically deformed by
insertion of the hub main body portion therein, the
distance difference is no longer present when the frontal
stop surface at the hub body abuts on the rearward facing
stop surface of the forward terminal end wall and the
engagement protrusion and retention groove are engaged with
one another and the cylindrical wa%l surrounding the
receiving cavity preferably includes 'a portion between the
forward terminal end wall and the engagement protrusion or
retention groove, as the case may be, which is arranged to

be elastically extended in axial direction.

§:23146-A
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In any one of the above aspects preferably at least
one slit is formed in the cylindrical wall surrcounding the
hub receiving cavity, the at least one slit extending from
the or a gquide hole in the or a forward terminal end wall
at the hub receiving cavity in rearward direction and
terminating with distance from the engagement protrusion or
retention groove, as the case may be and the main body
portion of the hub is preferably insertable into the
receiving cavity of the hub insertion portion from the cr a
guide hole formed in the or a forward terminal end wall at
the receiving cavity and the guide hole advantageously
includes a tapered annular insertion surface commencing at
an exterior forward surface of the forward terminal end
wall and tapering in backward direction towards the
receiving cavity.

In any one of the above aspects the hub preferably has
an annular chamfered insertion surface at a or the frontal
stop surface of the main body portion, the inserticn
surface arranged to cooperate with the engagement
protrusion for radially elastically widening the receiving
cavity during insertion of the hub main body into the
receiving cavity and the hub is preferably a needle hub in
which a needle is preinstalled or can be inserted or a tube
hub in which a tube for liquid transfusion is preinstalled
or can be inserted.

In accordance with a third aspect of the present
invention, there is provided a method of assembling the
syringe assembly according to the first or second aspect
including the steps of inserting the hub through the main
cavity of the syringe body into the hub receiving cavity,
axially moving forward the hub until it abuts on a frontal
stop surface within the receiving cavity, further pressing
the hub in axial direction to effect longitudinal elastical
deformation of the cylindrical wall surrounding the
receiving cavity to effect engagement of the sealing and
retention groove with the sealing and engagement protrusion

respectively formed on
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the hub main body portion and the hub insertion portion;
and subsequently inserting the piston intc the syringe body
main cavity.

In accordance with a fifth aspect of the present
invention, there is provided a method of assembling ‘the
syringe assembly in accordance with embodiments of the
present invention including the steps of inserting the
piston into the syringe body main cavity, inserting the
main body portion of the hub into the receiving cavity
through the guide hole formed in the forward terminal end
wall of the receiving cavity whereby the guide hole is
radially widened elastically and upon the main body portion
being received within the receiving cavity and the annular
sealing and engagement protrusion engaging with the annular
sealing and retention groove and slight axial elastic
elongation of the hub insertion portion, the guide hole re-
assumes its original diameter thereby a rearward facing
stop surface at the forward terminal end wall prevents
removal of the hub through the guide hole.

Preferably, in the fourth or fifth aspect the hub is a
needle hub in which a needle is preinstalled or is inserted
after the needle hub has been mounted witkin the hub
insertion portion or a tube hub in which a tube for liquid
transfusion is preinstalled or is insexted after the tube
hub has been mounted within the hub insertion portion.
Brigf Description of the Drawings

Preferred forms of the invention will now be
described, by way of example only, with reference to the

accompanying drawings, in which:
Fig. 1 1is a ‘typical sectional view showing an
example of a syringe assembly according to the present

invention;
Fig. 2 i3 an enlarged sectional view in a portion

near a hub of the syringe assembly as shown in Fig. 1;
Fig. 3 is a view showing 'a portion near a hub

insertion portion as shown in Fig. 2 1in a natural state;
Fig. 4 is a view showing dynamical relation between

the

$:23145-A
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hub insertion portion and the hub as shown in Fig.2;

Fig.5 is a view showing position relation between the
hub and a piston as shown in Fig.1l;

Fig.6 is a view showing a routine of inserting the hub
into the hub insertion portion as shown in Fig.2;

Fig.7 is a view showing & routine of inserting the hub
into the hub insertion portion as shown in Fig.2;

Fig.8 is a view showing dynamical relation between the
hub insertion,pbrtion and the hub as shown in Fig.2;

Fig.9 is a view showing a routine of engaging the hub
as shown in Fig.2 with the piston;

Fig.1l0 is a view showing bending and taking of the
piston in the syringe assembly as shown in Fig.l;

Fig.ll is a typical sectional view showing an example
of the syringe assembly having slits in the syringe of the
syringe assembly according to the present invention;

Fig.1l2 is an enlarged sectional view in the portion
near the hub of the syringe assembly as shown in Fig.1ll;

Fig.1l3 is a view showing the portion near the hub
insertion portion as shown in Fig.ll in a natural state;

Fig.1l4 is a view in the direction of the arrow I of
Fig.13;

Fig.1l5 is a view showing dynamical relation between the
hub insertion portion and the hub as shown in Fig.l1l2;

Fig.16 is an enlarged sectional view of the portion

27
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near the hub in an example of the syringe assembly in
accerdance with the present invention in which a seal rib
is formed at the hub side and a seal groove is formed at
a hub insertion hole side, of the syringe assembly

according to the present invention.
Fig. 17 is an enlarged sectional view of the porticn

near the hub in a syringe assembly wherein the seal rib
is formed at the hub side and a hub seal portion of the
hub insertion heole side corresponds with the inner
peripheral face of the hub insertion hole, of the syringe
assembly; and

Fig. 18 is an enlarged sectional view of the portion
near the hub a syringe assembly in which fold portions
are formed at the hub side and the hub seal portion of
the hub insertion hele side corresponds with the inner
peripheral face of the hub insertion hole, of the syringe
assembly.
Description of the Preferred Embodiment

Enbodiments of the present invention will now be
described hereinafter with respect to the accompanying
drawings.

A syringe assembly 1 according to the present
invention has a syringe 100 made of resin, as shown in
Fig. 1. A syringe body 2 is provided with the syringe
100 (Fig. 1 is a typical cross section of the syringe
assembly 1, but its side

doos



is shown in a part of a piston 29, described hereinafter, not
the section, for convenience.). A main cylindrical portion
3, cylindrically formed, is provided with the syringe body 2.
A direction of an axis center of the main cylindrical portion
3, that is, the reciprocating directions parallel to an axis
center Pl are A direction in the figure (or the left direc~
tion of the paper of Fig.l) and B direction (or the right
directicn of the paper of Fig.lj.

At the outer periphery side of the main cylindrical
portion 3, a syringe support 5, being in the shape of a
plate, is provided near an opening end 3a of the arrow B side
of the main cylindrical portion 3 (the right side of the
paper of Fig.l), in such a manner as forming a flange of the
main cylindrical portion 3. Both plate faces of the syringe
support 5 are perpendicular to the directions as shown by the
arrows A and B. At an inner peripheral face 3¢ side of the
main cylindrical portion 3, an engagement rib 3b, projecting
in the direction for the axis center Pl of the main cylindri-
cal portion 3, that is, the direction as shown by an arrow D,
i®g annularly formed near the opening end 3a along the inner
peripheral face 3c.

At the arrow A side of the main cylindrical portion 3
(the left side of the paper of Fig.l) a taper 6 in the shape

of a funnel is formed unitedly connecting with the main

cylindrical portion 3. The inside diameter in the sectiocn

o
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perpendicular to the directions as shown by the arrows A and
B of the taper 6 (that is, the circular section) is made
narrower for the direction as shown by the arrow A.

The inside of the main cylindrical portion 3 and the
inside of the taper 6 communicate with each other in the
directions as shown by the arrows A and B, and the space
combined both insides is an inside space 2a of the syringe
body 2.

At the side of the arrow A of the taper 6, that is, at
the side of the top of the syringe body 2, as shown in Figs.l
and 2, a hub insertion portion 4 is formed unitedly connect-
ing with the taper 6, and is elastically deformed. A hub 9
made of resin, which is harder than the syringe 100, is
provided with a hub insertion hole 4b of the hub insertion
portion 4 elastically deformed.

Prior to the explanation of the hub insertion port-.on 4
elastically deformed, the hub insertion portion 4 in its
natural form, which is not elastically deformed, and the hub
9 will now be respectively explained.

The hub insertion portion 4, which is not elastically
deformed, as shown in Fig.3, has a small cylindrical portion
7. The small cylindrical portion 7 is formed unitedly con-
necting with the taper 6. That is, the hub insertion portion
4 is formed unitedly connecting with the taper 6 in the small

cylindrical portion 7. The small cylindrical portion 7 is



o900
s

ote &
LN 4
o8
L3
.
]

spse

»

ases

0 S04 eva
[ ]
L]

»
e
[ 2

formed coaxially with the main cylindrical portion 3. An
inside diameter L1 of the small cylindrical portion 7 is
smaller than one of the main cylindrical portion 3(The inside
diameter L1 of the small cylindrical portion 7 means one in
the part where a hub stop rib 7d described hereinafter is not
formed, of the inside diameter of the small cylindrical por-
tion 7).

An inner peripheral face 7a side of the small cylindri-
cal portion 7 is the hub insertion hole 4b. The hub stop rib
7d is formed in the hub insertion hole 4b, projecting for the
axis center Pl. The hub stop rib 7d is formed along the
inner peripheral face 7a of the small cylindrical portion 7,
along the circumference which center is the axis center P1,
that is, annularly. ©Of the inside diameter of the small
cylindrical portion 7, the inside diameter in a top end 7e of
the hub stop rib 7d is L3, and the width of the hub stop rib
7d in the directions as shown by the arrows A and B is width
L4. The section of a flat surface including the axis center
Pl of the hub stop rib 74 (that is, the section as shown in
Fig.3) is circular arc.

An end wall 8, being in the shape of a circular plate,
is formed at the small cylindrical portion 7 such that the
outside diameter of the end wall 8 is equal to one of the
small cylindrical portion 7 and both front and back wall

surfaces thereof are perpendicular to the directions as shown

26"
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by the arrows A and B. The end wall 8 is provided being
united with the small c¢ylindrical portion 7 in such a manner
that a wall face 8b of the end wall 8 at the arrow B side and
an end portion 7b of the small cylindrical portion 7 at the
arrow A side are in contact with each other. A circular hole
8a, which center is the axis center Pl, is provided with the
end wall 8 penetrating both front and back wall faces of the
end wall 8 in the directions as shown by the arrows A and B.

Of the small cylindrical portion 7, the distance bet-
ween the end portion 7b and the hub stop rib 7d in the direc-
tions as shown by the arrows A and B is L2. The portion
corresponding to the distance L2 of the small cylindrical
portion 7 (that is, the cylindrical portion) is an extendable
portion 7c¢. The inside of the small cylindrical portion 7,
that is, the inside of the hub insertion hole 4b is a hub
insertion space 4a.

The hub insertion portion 4 in a natural state which is
not elastically deformed is comprised as explained hereinbe-
fore. The syringe 100 is comprised such that the syringe
body 2 and syringe support 5 are unitedly formed with each
other. The syringe body 2 is comprised such that the main
cylindrical portion 3, the taper 6, the hub insertion portion
4 are unitedly formed with one another.

Oon the other hand, the hub 9 has a hub body 90 as shown

in Fig.2. A main pillar portion 10, which longitudinal



direction is parallel to the directions as shown by the
arrows A and B, being in the shape of a cylinder which axis
center is the axis center Pl, 1is provided with the hub body
90. BAn outside diameter L1’ of the main pillar portion 10 is
smaller than the inside diameter L1 of the small cylindrical
portion 7 in a natural state in the portion where no hub stop
rib 7d exists, and is bigger than the inside diameter L3 in
the top end 7e of the hub stop rib 7d of the small cylindri-
cal portion 7. Chamfer portions 10c, 10d, in the shape of a
taper, are respectively formed at the corner of the outer
peripheral end side in an end face 10a of the main pillar
portion 10 at the arrow A side (the left side of the paper of
Fig.2) and the corner of the outer peripheral end side in an
end face 10b of the main pillar portion 10 at the arrow B
side (the right side of the paper of Fig.2).

A hub stop groove 10e is formed at the side of an outer
peripheral face 10i of the main pillar portion 10. The hub
stop groove l0e is annularly formed along the outer periphery
side of the main pillar portion 10. The hub stop groove 10e
is positioned at the position apart from the end face 10a of
the main pillar portion 10 by a distance L2' in the direction
as shown by the arrow B, and the distance L2’ is slightly
longer than the distance L2. Annular opening ends 16h, 10h
are formed on the outer peripheral face 10i at the arrows A

and B sides by provision of the hub stop groove 10e. A width
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L4*' between the opening ends 10h and 10h in the directions as
shown by the arrows A and B is narrower than the width L4 of
the hub stop rib 7d of the small cylindrical portion 7.

A small pillar portion 11 is provided at the side of
the end face 10a of the main pillar portion 10 extending in
the directions as shown by the arrows A and B, being united
with the main pillar portion 10, coaxial with the main pillar
portion 10. The outside diameter of the small pillar portion
%44+ 33 smaller than the outside diameter L1’ of the main
pillar portion 10, and is slightly smaller than the inside
diameter of the hole 8a provided on the end wall 8 of the
small cylindrical porticn 7 of the syringe body 2.

A needle insertion hole 12 is provided with the hub 9
as shown in Fig.2. The needle insertion hole 12 is comprised
of a first taper hole 13, a first cylindrical hole 15, a
second taper hole 16 and a second cylindrical hole 17.

In the first taper hole 13, a circular opening 13a,
which axis center is the axis center Pl, is formed at an end
face 1lla of the small pillar portion 11 of the hub 9 at the
arrow A side (the left side of the paper of Fig.2), and the
first taper hole 13 is formed orienting to the direction as
shown by the arrow B from the end face lla. The diameter of
the section of the first taper hole 13 perpendicular to the
directions as shown by the arrows A and B (that is, circular

section which center is the axis center Pl) is made narrower
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for the direction as shown by the arrow B.

The first cylindrical hole 15, in the shape of a cylin-
der, which center is the axis center Pl, is provided with the
hub 9 at the arrow B side of the first taper hole 13 (the
right side of the paper of Fig.2) connecting with the first
taper hole 13.

The second taper hole 16 is provided with the hub 9 in
the direction as shown by the arrow B at the arrow B side of
the first cylindrical hole 15 connecting with the first
cylindrical hole 15. The diameter of the section of the
second taper hole 16 perpendicular to the directions as shown
by the arrows A and B {the circular section which center is
the axis center Pl) is made narrower for the the direction as
shown by the arrow &.

The second cylindrical hole 17, in the shape of a
cylinder, which center is the axis center P1, is provided
with the hub 9 at the side of the arrow B of the second taper
hole 16 connecting with the second taper hole 16. An end
portion 17a at the side of the arrow B of the second cylin-
drical hole 17 reaches the inside of the main pillar portionv
10. The end portion 17a of the second cylindrical hole 17 is
in contact with a wall face 10f perpendicular to the direc-
tions as shown by the arrows A and B.

on the other hand, a flow hole 19 is provided with the

main pillar portion 10 of the hub 9, adjacent to the second

30
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¢ylindrical hole 17 of the needle insertion hole 12 at the
side of the arrow B (the right side of the paper of Fig.2).
The flow hole 19 is cylindrically provided such that the
center is the axis center Pl and the diameter thereof is
smaller than one of the second cylindrical hole 17. The flow
hole 19 is provided connecting with the second cylindrical
hole 17 of the needle insertion hole 12 such that an opening
19a, in the shape of a circular, is formed at the wall face
10f of the main pillar portion 10 (The needle insertion hole
12 may be formed in any forms in the hub body 90 as long as
it is possible to connect with a medium holding space 47
described hereinafter.).

A piston engagement hole 20 is provided with the main
pillar portion 10 of the hub 9, adjacent to the flow hole 19
at the side of the arrow B (the right side of the paper of
Fig.2.). The piston engagement hole 20 is comprised of a
first taper hole 21, a cylindrical hole 22, a second taper
hole 23 and a third taper hole 25.

The first taper hole 21 is provided adjacent to the:
flow hole 19 at the side of the arrow B (the right side of
the paper of Fig.2) in the main pillar portion 10 of the hub
9, fThe section of the first taper hole 21 perpendicular to
the directions as shown by the arrows A and B is a circular
section which center is the axis center Pl. The diameter of

the section of the first taper hole 21 is made bigger for the
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direction as shown by the arrow B. The diameter of an end
portion 2la, being in the shape of a circular, of the first
taper hole 21 at the side of the arrow A is bigger than one
of the flow hole 19, that is, the end portion 2la is in
contact with a wall face 10g perpendicular to the directions
as shown by the arrows A and B. A circular opening 19b is
formed at the wall face 10g by the flow hole 19, and the
first taper hole 21 and the flow hole 19 communicate with
each other through the opening 19b.

The cylindrical hole 22 being in the shape of a cylin-
der, which ceter is the axis center P1l, is provided at the
arrow B side of the first taper hole 21, connecting with the
first taper hole 21. The second taper hole 23 is provided in
the direction as shown by the arrow B at the side of the
arrow B of the cylindrical hole 22, centacting with the
cylindrical hole 22 such that the diameter of the section
perpendicular to the directions as shown by the arrows A and
B (that is, the circular sectisn which center is the axis
center Pl) is made narrower for the direction as shown by the
arrow B. The third taper hole 25 is provided in the direc-
tion as shown by the arrow B at the side of the arrow B of
the second taper hole 23, contacting with the second taper
hole 23, and the diameter of the section perpendicular to the
directions as shown by the arrows A and B of the third taper

hole 25 (the c¢circular section which center is an axis center
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P2) is made bigger for the direction as shown by the arrow B.
Then, a projection 25b is formed such that the part sand-
witched between a wall face 23b facing the second taper hole
23 and a wall face 25a facing the third taper hole 25 of the
main pillar portion 10 projects for the axis center Pl with a
boundary portion 23a between the second taper hole 23 and the
third taper hole 25 as an apex.

The arrow B side of the third taper hole 25 is open to
the outside such that a circular opening 25¢ is formed at éhe
end face 10b of the main pillar portion 10 of the hub 9.

The hub insertion portion 4 in a natural state, and the
hub 9 are respectively comprised as shown before. The hub
inserxtion portion 4 is elastically deformed as follows and
the hub 9 is provided in the hub insertion hole 4b of the hub
insertion portion 4 as follows.

That is, the hub insertion portion 4, as shown in Fig.2
or Fig.4, is elastically deformed in the hub stop rib 7d and
near the hub stop rib 7. in the small cylindrical portion 7,
expanding in the direction as shown by the arrow C in the
figure, that is, for a direction centrifugal with respect to
the axis center Pl and extending the extendable portion 7c of
the small cylindrical portion 7 in the directions as shown by
the arrows A and B (On this occasion, its deformed state 1is

exaggeratedly expressed in the figure for easy under-

standing.).



Oon the other hand, the hub 9 is provided in such a
manner that the main pillar portion 10 of the hub 9 is in-
serted into the hub insertion space 4a of the hub insertion
portion 4 and the small pillar portion 11 of the hub 9 is
inserted into the hole 8a of the end wall 8 so as to pene-~
trate the hole 8a. The hub 9 is provided in such a manner
that the end face 10a of the main pillar portion 10 of the
hub 9 is closely contacted with the wall face 8b at the side
of the arrow B of the end wall 8 (the right side of the paper
of Fig.2) (It is not necessary that the end face 10a and wall
face 8b are always closely contacted with each other as the
present embodiment, and a little gap may be formed therebet-
ween. ).

In addition, the hub 9 is provided such that the posi-
tion of the hub stop rib 7d of the small cylindrical portion
7 and the position of the hub stop grocove 10e of the hub 9
are matched in the directions as shown by the arrows A and B.
In other words, the extendable portion 7c of the small cylin-
drical portion 7 extends in the directions as shown by the
arrows A and B in such a manner that the distance between the
end portion 7b of the small ecylindrical portion 7 and the
center of the hub stop rib 7d becomes to be the distance L2’
{that is, the distance egual to the distance L2’ between the
end wall 10a in the hub 9 and the center of the hub stop

groove 10e) by extending rather than the distance L2 in a

34

o 20



L

288y
LA LR )

..
L3 ]

L]

*

*e

a9 &«

soee

oPe 2R S0 988
-
.
.

L
»e
L]

natural state.

Furthermore, the hub 9 is provided such that the hub
stop rib 7d abuts on the hub 9, and such that the top end 7e
side of the hub stop rib 7d is inserted into the hub stop
groove 10e which exists at the position corresponding and
matching to the hub stop rib 7d in the direction as shown by
the arrow D in the figure, that is, in the direction direct-
ing to the the axis center Pl (that is, the opposite direc-
tion of one as shown by the arrow C). Since the width L4 of
the hub stop rib 7d is wider than the width L4’ of the hub
stop groove 10e, as described before, the hub stop rib 7d
abuts on the opening ends 16h, 10h at both sides of the
arrows A and B of the hub stop groove 1l0e in seal portions
79, 7qg at the sides of the arrows A and B of the top end 7e
as shown in Fig.4.

That is, the hub insertion portion.4 expands in such a
manner that the inside diameter in the seal portion 7g of the
inside diameter of the small cylindrical portion 7 is almost
equal to the outside diameter L1’ of the hub 9.

The end face 10b of the main pillar portion 10 of the
hub 9 is positioned near a boundary between the hub insertion
space 4a and the inside space 2a (that is, sear a boundary
between the inside of the small cylindrical portion 7 and the
inside of the taper 6).

The inside diameter ex¢luding the hub stop rib 7d of
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the small c¢ylindrical portion 7 which expands in the direc-
tion as shown by the arrow C is at least bigger than the
inside diameter L1 in a natural state, and is bigger than the
outside diameter L1’ of the main pillar portion 10 of the hub
9. Therefore, the inner peripheral face 7a of the small
cylindrical portion 7 is not in contact with the outer pe-
ripheral face 10i of the hub 9 in the part excluding the hub
stop rib 7d, and a gap space 49 is formed between the inner
peripheral face 7a and the outer peripheral face 10i.

Since the hub 9 is made of material harder than the
syringe 100, it is hard to elastically deformed, in compari-
son with the syringe 102. And, the hub 9 is hard to elasti-
cally deformed in comparison with the syringe body 2 which is
cylindrically formed since the hub 9 is in the shape of a
circular cylinder. Therefore, the degree of elastic deforma-
tion of the hub 9 is smaller than the syringe 100.

Since the extendable portion 7c of the small cylindri-
cal portion 7 extends in the directions as shown by the
arrows A and B by elastic deformation, the extendable portion
7c¢ gives the main pillar porti»n 10 of the hub 9 a restoring
force Fa in the direction as shown by the arrow B from the
end face 10a through the end wall 8 unitedly provided with
the extendable portion 7c¢ as shown in Fig.4. Therefore, the
main pillar portion 10 of the hub 9 give the end wall 8 a

reaction Fa’ in the direction as shown by the arrow A against
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the restoring force Fa in the end face 1l0a. And, the extend-
able portion 7c¢ gives the hub stop rib 7d which is unitedly
provided with the extendable portioen 7c¢ a restoring force Fb
in the direction as shown by the arrow A. The restoring
force Fa is equal to the restoring force Fb.

Since the hub stop rib 7d and the part near the hub
gtop rib 7d expand by elastic deformation in the direction as
shown by the arrow C, a restoring force Fc¢ in the direction
as shown by the arrow D is added to the hub stop rib 7d.

That is, a predetermined restoring force Fbc by the
restoring forces Fb, Fc¢ acts on the hub stop rib 7d in the
direction for the axis center Pl and in the directicn near
one as shown by the arrow A, and the portions where the hub 9
and the hub stop rib 7d abut on each other at the sides of
the arrow A and the arrow B (that is, each opening end 10h
and each seal portion 7g at the sides of the arrow A and
arrow B } match with each other by the restoring force Fbc
such that seal pressure Fd, Fd and seal pressure Fe, Fe are
added, that is, the abutting portions are sealed.

Then, the portion between the wall face 8b of the end
wall 8 of the small cylindrical portion 7 and the end face
10a of the hub 9 and the portions between the seal portions
79, 79 at the sides of the arrows A and B of the hub stop rib
7d and the opening ends 10h, 10h at the sides of the arrows A

and B of the hub 9 are sealed, the portions are in a water-
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tight state (or an airtight state) (If a gap exists between
the wall face 8b and the end face 10a of the hub 9, no re-
storing force Fa, Fb exist, and then only the portion between
the hub stop zib 7d and the opening ends 10h, 10h are
sealed.).

On this occasion, the restoring forces Fa, Fb, Fc¢ or
the restoring force Fbc by these restoring forces Fa, Fb, Fc
can be preset in advance as a desired size according to the
material of the hub insertion portiom 4, the wall thickness
of the small cylindrical portion 7 or the position of the hub
stop rib 7d and the hub stop groove 10e.

The hub insertion portion 4 is elastically deformed as
described before, and the hub 9 is provided with the hub
insertion portion 4 as explaineqd hereinbefore.

On the other hand, a needle 26 is inserted into the
needle insertion hole 12 of the hub 9, as shown in Fig.l or
2. A top end 26a side of the needle 26 is positioned at the
outside of the syringe body 2, and the needle 26 is inserted
into the needle insertion hole 12 from a rear end portion 26éb
side. The rear end portion 26b of the needle 26 abuts on the
wall face 10f formed at the side of the arrow B of the needle
insertion hole 12, and an opening 26d in the rear end 26b of
a medium flow hole 26c which penetrates from the top end 26a
of the needle 26 to the rear end 26b side is adjusted to the

opening 19a of the flow hole 19 formed at the wall face 10f.



That is, the medium flow hole 26c and the flow hole 19 commu-
nicates with each other through the openings 26d, 19a in the
directions as shown by the arrows A and B.

Of the needle insertion hole 12, the space between the
needle 26 and the hub 9 is filled with én adhesive 27, and is
hardened.

The piston 29 is provided with the syringe assembly 1,
as shown in Fig.l (Fig.l is a typical sectional view of the
syringe assembly 1, and with respect to a piston body 30, an
outer press plate 32, an inner press plate 33; which are
described hereinafter, their sides are shown, not their
sections, for convenience.).

The piston 29 has the bar-shaped piston body 30 which
extends in the directions as shown by the arrows A and B, the
piston body 30 is coiuprised such that two congruent plate
portions 30a, each which is a plate shaped rectangle espe-
cially long in the directions as shown by the arrows A and B,
are unitedly cross provided with each other such that the
sections thereof form the shape of a cross. The width per-
pendicular to the directions as shown by the arrows A and B
of the plate face of the plate portion 30a is almost egqual to
the inside diameter in the engagement rib 3b of the main
cylindrical portion 3, and the piston body 30 is inserted
into the main cylindrical portion 3 through the opening end

3a from the arrow A side of the piston body 30.
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on each plate portion 30a of the piston body 30, notch-
es 31 are formed from both side portions 30b, 30b of respec-
tive plate portions 30a, 30a in the direction of the axis
center (that is, the axis center Pi) of the piston body in
the shape of a wedge near the direction by the arrow A. Four
notches 31 are provided at the positions adjusted one another
in the directions as shown by the arrows A and B.

The outer press plate 32, which plate face is a circu-
lar plate perpendicular to the directions as shown by the
arrows A and B, is provided at the end portion side of the
arrow B side of the piston body 30, being united with the

piston body 30, and ceaxial with the piston body 30. The

;:n: diameter of the outer press plate 32 is fully bigger than the
g.t:‘ inside diameter of the main cylindrical portion 3.
wE As shown in Fig.l or 5, the inner press plate 33, which
plate face is a circular plate perpendicular to the direc-
‘fér tions as shown by the arrows A and B, is provided at the end
Rl portion side of the arrow A side of the piston body 30 being
AR united with the piston bedy 30 and coaxial with the piston
"o body 30 (Therefore, the inner press plate 33 is positioned
'?‘i inside the main cylindrical portion 3.). The diameter of the
egeeed inner press plate 33 is almost equal to the inside diameter
of the main cylindrical portion 3 (Therefore, the diameter of
the inner press plate 33 is bigger than the inside diameter
in the engagement rib 3b of the main cylindrical portion 3.).
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As shown in Fig.l or 5, a packing support 35 is provid~
ed with the inner press plate 33 at the arrow A side. A
circular cylindrical portion 35a in the shape of a circular
cylinder, which extends in the directions as shown by the
arrows A and B, is provided with the packing support 35,
coaxial with the inner press plate 33. The diameter of the
circular cylindrical portion 35a is smaller than one of the
inner press plate 33, and the circular cylindrical portion
35a is provided at the arrow A side of the inner press plate
33, being united with the inner press plate 33. A circular
plate portion 35b, which plate face is a circular plate
perpendicular to the directions as shown by the arrows A and
B, is provided at the arrow A side of the circular cylindri-
cal protion 35a, cocaxial with the circular cylindrical por-
tion 35a, united with the circular cylindrical portion 35a.
The diameter of the circular plate portion 35b is bigger than
one of the circular cylindrical portion 35a, and is smaller
than one of the inner press plate 33.

A hub engagement portion 36 is provided at the arrow A
side of the circular plate portion 35b, and a circular cylin-
drical portion 36a in the shape of a circular cylinder, which
extends in the directions as shown by the arrows A and B, is
provided with the hub engagement portion 36, coaxial with the
circular plate portion 35b. The diameter of the circular

cylindrical portion 36a is smaller than one of the circular
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plate portion 35b. The circular cylindrical portion 36a is
provided at the arrow A side of the circular plate portion
35b, being united with the circular plate portion 35b. A
semi-spherical insertion portion 36b, which diameter is
bigger than one of the circular cylindrical portion 36a is
provided at the arrow A side of the circular cylindrical
portion 36a, united with the circular cylindrical portion
364, directing a spherical surface 36c to the arrow A side.

The diameter of the circular c¢cylindrical portion 36a is
almost equal to the inside diameter of the boundary portion
23a between the second taper hole 23 and the third taper
hole 25 of the piston engagement hole 20 provided at the hub
9, and the diameter of the insertion portion 36b is smaller
than the inside diameter of the c¢ylindrical hole 22 of the
piston engagement hole 20.

On the other hand, a packing 37 made of fléxible resin
is supportingly provided with the packing support 35. The
packing 37 is comprised of a circular cylindrical portion 39,
which extends in the directions as shown by the arrows A and
B, and a taper 40, connecting the arrow A side of the gircu-
lar cylindrical portion 39, being united with the circular
cylindrical portion 39. The outside diameter of the taper 40
is made narrower for the direction as shown by the arrow A.
The form of the taper 40 allow the taper 40 to be inserted

into the inside of the taper 6 of the syringe body 2 in a
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natural state so as to adjust to the inside of the taper 6.

A first hole 41, which diameter is the same as one of
the circular cylindrical portion 35a of the packing support
35, and which length in the directions as shown by the arrows
A and B is the same as one of the circular c¢cylindrical por-
tion 35a, is provided with the packing 37 in the direction as
shown by the arrow A from an end face 3%a side of the arrow B
side of the circular cylindrical portion 3¥, coaxial with the
circular cylindrical portion 39. Furthermore, a second hole
42, which diameter is the same as one of the circular plate
portion 35b of the packing support 35, and which length in
the directions as shown by the arrows A and B is the same as
one of the circular plate portion 35b, 1is provided with the
packing 37, connecting with the arrow A side of the first
hole 41, coaxial with the circular cylindrical portion 39.
And, a third hole 43, which diameter is the same as the
outside diameter of the section perpendicular to the direc-
tions as shown by the arrows A and B of the insertion portion
36b of the hub engagement portion 36, and which length in the
directions as shown by the arrows A and B is the same as oner
of the circular cylindrical portion 36a of the hub engagement
portion 36 is provided with the packing 37, connecting with
the arrow A side of the second hole 42, coaxial with the
circular c¢ylindrical potrtion 39. The third hole 43 is open

at the taper 40 side of the packing 37 in the direction as
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shown by the arrow A.

In other words, the packing 37 is provided so as to
engage with the packing support 35 such that the circular
cylindrical portion 36a of the hub engagement portion 36
penetrates the third hole 43, the circular plate portion 35b
of the packing support 35 is inserted into the second hole
42, and the circular cylindrical portion 35a of the packing
support 35 penetrates the fi;st hole 41.

In such a state that the taper 40 of the packing 37 is
inserted into the inside of the taper 6 of the syringe body 2
in a natural state so as to adjust, as shown in Fig.5, the
form of the packing 37 is set in such a manner that the
spherical surface 36c of the insertion portion 36b of the hub
engagement portion 36 of the arrow A side of the packing
support 35 which is engaged with the packing 37 is in contact
with the wall face 25a facing the third taper hole 25 of the
piston engagement hole 20.

The diameter of the circular cylindrical portion 39 of
the packing 37 is almost egual to one of the inner press
plate 33. However, at the outer periphery side of the circu~
lar cylindrical portion 39 of the packing 37; annular folds
45 are double formed, being arranged in the directions as
shown by the arrows A and B along the outer periphery of the

citcular cylindrical portion 39. Then, the circular cylin-

drical portion 39 and the fold 45 of the packing 37 are



inserted into the main cylindrical portion 3 of the syringe
body 2, reducing their sizes by elastic deformation in the
direction for the axis center Pl (that is, in the direction
as shown by the arrow D.). That is, the circular cylindrical
portion 39 of the packing 37 and the fold 45 press the inner
peripheral face 3¢ of the main cylindrical portion 3 with a
force in the direction away from the axis center (that is,
the direction as shown by the arrow C), and the part between
the packing 37 and the main cylindrical portion 3 is sealed
with water seal (or air seal). Since the circular cylindri-
cal portion 39 of the packing 37 applys a force so as to
reduce the diameter of the first hole 41 and the second hole
42 to the first hole 41 side and the secoud hole 42 side of
the packing 37, the packing support 35 insexted into the
first hole 41 and the second hole 42 and the packing 37
closely contact with each other so as to be pressed. The
part between the packing 37 and the packing support 35 is
sealed with water seal (or air seal).

The inner peripheral face 3c of the main cylindrical
portion 3 of the syringe body 2 is smoothly formed, and then,
the piston 29, into which the packing 37 is inserted, is
slidable in the directions as shown by the arrows A and B in
the inside space 2a of the main cylindrical portion 3.

The syringe assembly 1 is comprised as described here-

inbefore. In order to assemble the syringe dssembly 1, the
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following steps are executed.

That is, the syringe 100, the hub 9, the needle 26, the
piston 29 and the packing 37, which are the comprising parts
of the syringe assembly 1, are prepared. At first, the hub 9
is inserted into the syringe 100.

That is, the hub 9 is inserted into the inside space 2a
of the syringe body 2 from the opening end 3a of the syringe
body 2. The insertion is executed so as to face the small
pillar portion 11 side of the hub 9 to the small cylindrical
portion 7 side of the syringe body 2 (the side of the arrow A
of the figqure). Subsequently, the hub 9 is further inserted
into the side of the arrow A of the figure as shown in Fig.6,
and the hub 9 is inserted into the inside of the small cylin-
drical peortion 7 of the syringe body 2, that is, into the hub
insertion space 4a to the position at which the chamfer
portion 10c of the hub 9 abuts on the hub stop rib 7d having
the inside diameter smaller than the outside diameter L1’ of
the main pillar portion 10 of the hub 9. oOn this occasion,
since the outside diameter L1’ of the main pillar portion 10
of the hub 9 and the outside diameter of the small pillar
portion 11 (that is, the outside diameter smaller than the
outside diameter L1’) are smaller than the inside diameter L1
of the part in which the hub stop rib 7d is not formed of the
small cylindrical portion 7, the hub 9 is smoothly inserted

into the hub insertion space 4a of the small cylindrical
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portion 7 to the position at which the chamfer portion 10c of
the hub 9 abuts on the hub stop rib 7d having the inside
diameter I3 smaller than the inside diameter L1’.

While the hub 9 is inserted to the position at which
the chamfer portion 10c of the hub 9 abuts on the hub stop
rib 7d, the end face 1lla of the arrow A side of the small
pillar portion 11 of the hub 9 reaches the position of the
wall face 8b of the arrow B side of the end wall 8 of the hub
insertion portion 4. However, since the hole 8a of the end
wall 8 is at the position corresponding to the small pillar
portion 11 in the directions as shown by the arrows C and D,
and its diameter is bigger than one of the small pillar
portion 11, the end face lla reaches the hole 8a so as to
adjust when the end face lla of the small pillar portion 11
reaches the wall face 8b of the end wall 8. That is, the hub
9 is inSQrted to the position at which the chamfer portion
10c of the hub 9 abuts on the hub stop rib 7d, thereby the
small pillar portion 11 is smoothly inserted into the hole 8a
of the end wall 8. -

After the chamfer portion 10c abuts on the hub stop rib
7d, as shown in Fig.6,-a force in the direction as shown by
the arrow A is added to the hub 9 from the end portion 10b
side of the arrow B side of the hub 9. The force in the
direction as shown by the arrow A is added to the hub 9,

thereby the hub 9 gives an action force M to the hub stop rib
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7d at the position at which the chamfer portion 10c¢c abuts on
the hub stop rib 7d in the direction perpendicular to the
tapered surface of the chamfer portion 10c, that is, in the
direction as shown by the arrow X in the figure.

Of the action force M, the component force of a compon-
ent of the direction as shown by the arrow A is balanced in
the hub stop rib 7d and the like as shearing stress or bend-
ing stress. Of the action force M, the component force of
the component in the direction as shown by the arrow C press-
es the small cylindrical portion 7 through the hub stop rib
7d in the direction as shown by the arrow C. The small
cylindrical portion 7 is easy to elastically deformed against
the force in the direction as shown by the arrow C for its
construction, and therefore, the small cylindrical portion 7
expands at the hub stop ¥ib 7d and near the hub stop rib 74
in the direction as shown by the darxow C by the component
force of the component in the direction as shown by the arrow
C of the action force M.

Since the hub stop rib 7d of the small cylindrical
portion 7 and the portion near the hub stop rib 7d expand in
the direction as shown by the arrow C, the inside diameter in
the hub stop rib 7d of the small cylindrical poxrtion 7 is
broadened, and the hub 9 receiving the force pressing in the
direction as shown by the arrow A advances in the direction

as shown by the arrow A as the inside diameter is broadened.
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At the position at which the hub 9 advances in the direction
as shown by the arrow A, the hub 9 further presses the hub
stop rib 74 in the chamfer portion 10c, and the hub stop rib
7d of the small cylindrical portion 7 and the part near the
hub stop rib 7d further expand in the direction as shown by
the arrow C by the component force of the component in the
direction as shown by the arrow ¢ of the force pressing the
hub stop rib 7d. The inside diameter in the hub stop rib 7d
of the small cylindrical portion 7 is further broadened, the
hub 9 receiving the force pressing in the divection as shown
by the arrow A further advances in the direction as shown by
the arrow A as the inside diameter is broadened. Further-
more, the hub 9 is advanced in the direction as shown by the
arrow A while the force in the direction as shown by the
arrow A is added te the hub 9 and the hub stop rib 7d and the
part near the hub stop rib 7d are further expanded in the
direction as shown by the arrow €. Then, the hub 9 is ad-
vanced to the position at which the hub stop rib 7d abuts on
the hub 9 at the nearest side to the arrow B of the chamfer .
portion 10c¢, that is, in the outer peripheral face 10i of the
main pillar portion 10.

The hub 9 advances to the position at which the hub
stop tib 7d abuts on the outer peripheral face 10i of the
main pillar portion 10, thereby the restoring force restoring

the hub stop rib 7d and the portion near the hub stop rib 7d

&Y
25



L L
L ]

.se s8e 080 208 o

L]
.
L

&
sbo ¥
sene

“ese
e @
ae L]

sw &2
..

“ese
yoas

F
seouse
¥ L3

*
[ X XA LR
[ ] L

in the direction as shown by the arrow D is added to the main
pillar portion 10 in the outer periphexal face 10i through
the hub stop rib 7d at the portion abutting the hub stop rib
7d and the outer peripheral face 10i on each other, as shown
in Fig.7. Therefore, when the hub 9 is further advanced in
the direction as shown by the arrow A adding a force in the
direction as shown by the arrow A at the position at which
the hub stop rib 7d abuts on the outer peripheral face 10i of
the main pillar portion 10, a frictional force acts on the
hub 9 in the direction as shown by the arrow B by the force
acting on the hub 9 in the outer peripheral face 10i in the
direction as shown by the arrow D. That is, the hub 9 is
further advanced in the direction as shown by the arrow A
adding a force in the direction as shown by the arrow A being
capable of resisting the frictional force. The hub 9 is
further advanced in the direction as shown by the arrow A
until the end face 1l0a of the main pillar portion 10 of the
hub 9 is closely contacted with the wall face 8b of the arrow
B side of the end wall 8.

After the hub 9 is advanced till close contact, fur-~
thermore, the hub 9 is pressed in the direction as shown by
the arrow A. By the press the hub 9 gives the end wall 8
closely contacting with the arrow A side of the hub 9 a force
in a direction as shown by the arrow A, and the force is

transferred to the extendable portion 7¢ of the small cylin-
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drical portion 7 being unitedly provided with the end wall 8
(and each portion of the remaining syringe body 2). There-
fore, the extendable portion 7c¢ extends in its length in the
directions as shown by the arrows A and B by elastic deforma-
tion. Furthermore, the press is continued so as to extend
the extendable portion 7c¢, and the press is continued till
the distance between the wall face 8b of the end wall 8 and
the hub stop rib 7d in the directions as shown by the arrows
A and B becomes to be the distance L2’ from the distance L2.
With the extending of the extendable portion 7c¢, the
hub stop rib 7d moves relative to the hub 9 at the arrow B
side along the'outer peripheral face 10i of the hub 9 and the
distance between the wall face 8a of the end wall 8 and the
hub stop rib 7d becomes to be the distance L2’, thereby the
position of the hub stop rib 7d and the position of the hub
stop groove 1l0e of the hub 9 are adjusted to each other.
Since a restoring force in the direction as shown by the
arrow D is acted on the hub stop rib 7d and the portion near
the hub stop rib 7d, the position of the hub stop rib 7d and
the position of the hub stop groove 10e are adjusted to each
other, thereby the hub stop rib 7d and the portion near the
hub stop rib 7d slightly restore in the direction as shown by
the arrow D, inserting the top end 7e side of the hub stop
rib 7d into the hub stop groove 10e in the direction as shown

by the arrow D (In this case, both can not restore to their
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natural state.). And, the top end 7e side of the hub stop
rib 7d is inserted into the hub stop groove 10e in the direc-
tion as shown by the arrow D, thereby the hub stop rib 7d is
engaged with the hub 9, abutting on the opening ends 10h, 1Ch
of both A and B sides of the hub stop groove 10e. The por-
tions abutting on the opening ends 10h, 10h of the hub stop
rib 7d are the seal portions 7g, 79, as decribed before.

Then, the insertion of the hub 9 into the syringe 106
finishes. As described before, the hub 9 is fixed by the
small cylindrical portion 7 balancing respective forces
between the hub 9 and the small cylindrical portion 7, as
described hereinbefore. -

The insertion operation of the hub 9 intc the syringe
100 is executed by pressing the hub 9 so as to insert, and
then, it is easy without complex assembling operations.

Subseguently, the packing 37 is inserted into the
piston 29. In the first place, the first hole 41 of the
packing 37 is broadened with hands or the like so as to
equalize the diameter of the first hole 41 with one of the
circular plate portion 35b of the packing support 35, making
use of the flexibility of the packing 37. After that, the
hub engagement portion 36 side of the piston 29 is inserted
in the direction as shown by the arrow A from the first hole
41 side of the packing 37. Next, the piston 29 is further

inserted until the insertion portion 36b of the hub engage-
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ment portion 36 passes and penetrates the third hole 43 of
the packing 37 in the direction as shown by the arrow A and
the insertion portion 36b projects at the side of the arrow A
of the taper 40 of the packing 37, that is, the circular
cylindrical portion 36a of the hub engagement portion 36 is
inserted into the third hole 43 and the circular cylindrical
portion 35a of the packing support 35 and the circular plate
portion 35b are inserted into the first hole 41 and the
second hole 42 which are respectively broadened.

After that, the hand by which the first hole 41 1is
broadened is left therefrom so as to return the packing 37 to
its natural state, thereby the insertion of the packing 37 is
finished.

Subsequently, the piston 37, into which the packing 37
is inserted, is inserted into the syringe body 2.

The insertion of the piston 29 is executed in such a
manner that the side, at which the packing 37 of the piston
29 is inserted, is inserted into the inside space 2a of the
syringe body 2 from the opening end 3a side of the syringe
bedy 2.

on this occasion, the outside diameter in the fold 45
of the circular cylindrical portion 39 of the pccking 37 in a
natural state is bigger than the inside diameter of the main
cylindrical portion 3 of the syringe body 2. However, the

packing 37 can be inserted into the inside space 2a of the
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syringe body 2 by reducing the outside diameter of the fold
45 of the packing 37 making use of the flexibility of the
packing 37.

That is, the taper 40 side of the packing 37 is adjust-
ed to the opening end 3a, and after that, the piston 29 is
pressed in the direction as shown by the arrow A, thereby the
packing 37 is inserted into the inside space 2a of the syr-
inge body 2, adjusting to the inside space 2a of the syringe
body 2, that is, reducing the outside diameter of the fold 45
of the circular cylindrical portion 39 of the packing 37.

Since the outside diameter of the inner press plate 33
and the width of the plate portion 30a of the piston bedy 30
are almost equal to the inside diameter of the main cylindri-
cal portion 3 of the syringe body 2 (or smaller), the inner
press plate 33 apd the piston body 30 are smoothly inserted
into the inside space 2a of the syringe body 2.

By inserting the piston 2 into the direction as shown
by the arrow A, the packing 37 and the inner press plate 33
pass the position of the engagement rib 3b of the main cylin-
drical portion 3.

When the packing 37 passes the position of the engage-
ment rib 3b, the packing 37 receives the reaction against the
force pressing the piston 29 in the direction as shown by the
arrow A from the engagement rib 3b, and passes reducing the

outside diameter of the circular cylindrical portion 39 and
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the fold 45 so as to equalize with the inside diameter of the
engagement rib 3b of the main cylindrical portion 3 of the
syringe body 2 by the reaction.

When the inner press plate 33 passes the position of
the engagement rib 3b continuing the packing 37, the periph-
ery side of the inner press plate 33, which outside diameter
.is bigger than the inside diameter of the engagement rib 3b,
abuts on the engagement rib 3b. 1In case of abutting, the
force pressing the piston 29 in the direction as shown by the
arrow A elastically expands the portion near the engagement
rib 3b of the main cylindrical portion 3 in the direction as
shown by the arrow C through the imner press plate 22, and
through the engagement rib 3b abutting on the inﬁer press
plate 33. Therefore, the inner press plate 33 passes the
position of the engagement rib 3b, broadening the inside
diameter in the engagement rib 3b. After the passing, the
inner press plate 33 leaves from the engagement rib 3b, and
then, no force expanding the main cylindrical portion 3 in
the direction as shown by the arrow C acts, and the portion
near engagement rib 3b of the main cylindrical portion 3
restores in the direction as shown by the arrow D.

After the packing 37 and the inner press plate 33 pass
the position of the engagement rib 3b of the main cylindrical
portion 3, the piston 29 is further inserted in the direction

as shown by the arrow A, and the piston 29 is inserted to the
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position, at which the taper 40 of the packing 37 is inserted
into the inside of the taper 6 of the syringe body 2 so as to
adjust, and then, the insertion of the piston 29 finishes.

In such a state that the taper 40 of the packing 37 is
inserted into the iaside of the taper 6 of the syringe body 2
so as to adjust, as described hereinbefore, the insertion
portion 36b of the hub engagement portion 36 of the piston 29
exists in such a manner that the spherical surface 36c side
of the insertion portion 36b is in contact with the wall face
25a facing the third taper hole 25 of the piston engagement
hole 20, which is provided with the hub 9.

Subsequently, the needle 26 is inserted into the needle
insertion hole 12 of the hub 9 so as to attach. That is, the
needle 26 is inserted from the rear end 26b side of the
needle 26 into the needle insertion hole 12 in the direction
as shown by the arrow B, as shown in Fig.2 till the rear end
26b abuts on the wall face 10f of the hub 9 of the bottom of
the needle insertion hole 12. After the insertion, the space
between the hub 9 in the needle insertion hole 12 and thek
needle 26 is filled with the adhesive 27, and then, the
adhesive 27 is hardened. Then, insertion of the needle 26 in
the hub 9 finishes.

When the needle insertion hole 12 is filled with the
adhesive 27, the adhesive 27 can flow to the bottom side of

the needle insertion hole 12 (that is, the arrow B side)
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without forming a space in the needle insertion heole 12 to
the utmost by the first taper hole 13 and the second taper
hole 16 which are provided with the needle insertion hole 12.

Assembly of the syringe assembly 1 finishes by the end
of insertion of the needle 26.

As described hereinbefore, most operations in assembly
of the syringe assembly 1 (that is, all operations excluding
one for insertion of the needle 26) are executed by pressing,
and therefore, the assembly of the syringe assembly 1 is easy
without complex operations.

The syringe assembly 1 assembled as shown below, is
ﬁsed and, after that, the syringe assembly 1 is discarded as
follows.

At first, the syringe assembly 1 assembled is filled
with a ligquid injection medium 46. Filling of the injection
medium 46 is executed in such a manner that the main
cylindrical portion 3 of the syringe body 2 of the syringe
assembly 1 is grasped and supported with one hand, and the
top end 26a of the needle 26 of the syringe assembly 1 is
inserted into the injection medium 46 which is inside of a
medicine battle (not shown), and after that, the piston 29 is
pulled out to the syringe body 2 in the direction as shown by
the arrow B being grasped the outer press plate 32 of the
piston 29 with the other hand.

of the inside space 2a of the syringe body 2, the space
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at the side of the arrow A rather than the packing 37 or the
hub engagement portion 36, that is, the medium holding svace
47 communicates with the outside of the top end 26a side of
the needle 26, that is, inside of a medicine bottle (not
shown) through the medium flow hole 26c of the needle 26, the
flow hole 19 and the piston engagement hole 20 of the hub 9
in the directions as shown by the arrows A and B. And, the
medium holding space 47 is broadened by pulling the piston 29
to the syringe body 2 in the direction as shown by the arrow
B, and then, the pressure of the air of the medium holding
space 47 (or the injection medium 46) is lowered. Therefore,
a differencial pressure arises between the medium holding
space 47 and the outside of the top end 26a side of the
needle 26, that is, inside of the medicine bottle (not
shown), and the injection medium 46 in the medicine bottle
flows in the medium holding space 47 through the medium flow
hole 26c of the needle 26, and the flow hole 19 and the
piston engagement hole 20 of the hub 9.

Filling of the injection medium 46 finishes in such a
manner that the piston 29 is further pulled t¢ the syringe
body 2 in the direction as shown by the arrow B so as to
further broaden the medium holding space 47 and so as to
stream a predetermined amount of the injection medium 46 into
the medium holding space 47 (The medium holding space 47 may

be filled with the injection medium 46, which amount is
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slightly more than a predetermined amount, and after that,
the air or surplus injection medium 46 and the like in the
medium holding space 47 may be expelled to the outside
through the needle 26 and the like by pressing the piston 29
to the syringe body 2 in the direction as shown by the arrow
A with the syringe assembly 1 supported directing to the
upper.).

On this occasion, differencial pressure arises between
the medium holding space 47 and the outside of the medium
holding space 47 at the time of filling of the injection
medium 46, and therefore, a differencial pressure force Na
acts on the hub 9, which separates the medium holding space
47 from the outside of the medium holding space 47 in the
direction as shown by the arrow B, as shown by two-dot chain
line of Fig.4

A predetermined restoring force Fbc is set so as not to
respectively disengage the seal portions 7g9, 79 of both sides
of the arrows A and B from the opening ends 10h, 10h so that
both seal pressure Fd and Fe, as shown by the two-dot chain
line in Fig.4, which respectively act between the seal por-
tiens 79, 79 and the opening ends 10h, 10h at both sides of
the arrows A and B, may not become to be zero or minus if the
most differencial pressure force Na potential acts.

Thern, the injection medium 46 in the medium holding

space 47 flows in the hub insertion space 4a of the hub
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insertion portion 4, and furthermore, to the gap space 49
between the hub 9 and the small cylindrical portion 7 from
the hub insertion space 4a. However, since the portion
between the seal portion 7g of the arrow B side of the hub
stop rib 7d and the opening end 10h of the arrow B side of
the hub 9 1is sealed, the injection medium 46 passes between
the seal portion 7g of the arrow B side and the opening end
10h and does not leak in the arrow A side and the like of the
hub stop rib 7d. In addition, since not only one portion
between the seal portion 79 of the arrow B side and the
opening end 10h, the portion between thé seal portion 7g of
the arrow A side and the opening end 10h, and the portion
between the end wall 8 and the end face 10a of the hub 9 are
also sealed, thereby safety with respect to leak of the
injection medium 46 is éxtreamly improved.

Since the seal between the hub stop rib 7d and the hub
9 is a position contact between the seal portions 79, 79 and
the opening ends 10h, 10h, the seal pressure is equally acted
on each sealed portion, and therefore, its credibility is
high.

On the other hand, in the packing 37, as described
below, the circular cylindrical portion 39 and the fold 45 of
the packing 37 are inserted into the main cylindrical portion
3 of the syringe body 2 reducing in the direction as shown by

the arrow D by elastic deformation. That is, the circular
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cylindrical portion 39 of the packing 37 and the fold 45
press the inner peripheral face 3c of the main cylindrical
portion 3 with a force in the direction as shown by the arrow
C, and the portion between the packing 37 and the main cylin-
drical portion 3 is sealed with water seal (air seal). That
is, the injection medium 46 of the medium holding space 47
does not leak in the inside space 2a of the arrow B side of
the packing 37 and the like, passing between the packing 37
and the main cgylindrical portion 3.

In addition, since the circular cylindrical portion 39

of the packing 37 and the fold 45 are reduced in the direc~

tion as shown by the arrow D by elastic deformation, the
packing support 35 of the piston 29, which is inserted into
the first hole 42 and the second hole 43 of the packing 37,
is pressed by the packing 37 in the direction as shown by the
arrow D. That is, the portion between the packing 37 and the
packing support 35 is closely sealed. Therefore, the injec-
tion medium 46 of the medium holding space 47 can flow to the
third hole 43 of the packing 37, but the injection medium 46
does not leak in the inside space 2a of the arrow B side of
the packing 37 and the like, further passing bewtween the
packing 37 and the packing suppoxt 35 in the second hole 42

and the first hole 41.
After filling of the injection medium 46, the needle 26

of the syringe assembly 1 is stuck in a patient’s arm with
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the main cylindrical portion 3 of the syringe assembly 1
supported with one hand.

Subsequently, the main cylindrical portion 3 of the
syringe body 2 of the syringe assembly 1 is grasped with
fingers of one hand, and the syringe support 5 is supported
and fixed in the direction as shown by the arrow B from a
plate face of the arrow A side of the syringe support 5 with
the fingers which grasp the main c¢ylindrical portion 3. The
outer press plate 32 of the piston 29 is pressed in the
direction as shown by the arrow A with other finger (the
thumb) of the same hand as one of the fingers, by which the
main cylindrical portion 3 is grasped so as to drive the
piston 29 to the syringe body 2 in the direction as shown by
the arrow A. By drive of the piston 29, the capacity of the
medium holding space 47 reduces, thereby the injection medium
46 in the medium holding space 47 is pressurized. By pres-
sure, pressure difference arises between the medium holding
space 47 and the outside of the top end 26a side of the
needle 26, that is, the body of a patient. Therefore, the
injection medium 46 of the medium holding space 47 flows in
the body in the injection part of a patient through the
piston engagement hole 20 of the hub 9, the flow hole 19 and
the medium flow hole 26c of the needle 26.

As described before, the injection medium 46 in the

medium holding space 47 is pressurized and an action force Sa
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by the pressure of the injection medium 46 is acted on the
hub 9 in the direction as shown by the arrow A from the end
face 10b side of the hub 9 adjacent to the injection medium
46, as shown in Fig.8.

A predetermined restoring force Fbc is set so as not to
respectively disengage the seal portions 7g, 79 at both sides
of the arrows A and B from the opening ends 10h, 10h so that
both seal pressure Fd and Fe, which respectively act between
the seal portions 79, 79 and the.opening ends 10h, 10h at
both sides of the arrows A and B, may not become to be zero
or minus if the most action force Sa potential acts.

Therefore, the portion between the end wall 8 and end
face 10a of the hub 9 and the portion between the seal por-
tions 7g, 79 of both sides of the arrows A and B of the hub
stop rib 7d and the opening ends 10h, 10h of both sides of
the arrows A and B of the hub 9 are continuously sealed ad
water tight state (or air tight state) is maintained.

After the predetermined amount of the injection medium
46 is streamed in the body of a patient, that is, after the
taper 40 of the packing 37 is inserted in the inside of the
taper 6 of the syringe body 2 so as to adjust, and the piston
29 is driven until the insertion portion 36b of the hub
engagement portion 36 of the piston 29 abuts on the third
taper hole 25 of the piston engagement hole 20 of the hub 9,

as shown in Fig.5, the whole syringe assembly 1 is pulled in
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the direction as shown by the arrow B with respect to a
patient through the hand or fingers supporting the syringe
assembly 1 therewith so as to pull out the needle 26 from the
injection part of a patient.

After pulling the needle 26, the piston 29 and the hub
9 are engaged with each other.

That is, the outer prese plate 32 of the piston 29 is
further pressed with a fingexr in the direction as shown by
the arrow A.

Just after finish of the flow operation of the injec-
tion medium 46 into a body, the taper 40 of the packing 37 is
inserted in the inside of the taper 6 of the asyringe body 2
so as to adijust, the insertion portion 36b is inserted into
the ingide of the third taper hole 25 ao as to adjust.
Therefore, a force in the direction as shown by the arrow A
actes on the packing 37 as the insertion portion 36b is
advanced in the third taper hole 25 in the direction as shown
by the arrow A by driving the piston 29. Since the packing
37 is supported by the taper 6 in the direction as shown by
the arrow B, it can not move in the direction as shown by the
arrow A., However, the packing 37 has flexibility, and the
only insertion portion 36b moves in the direction as shown by
the arrow A, and the packing 37 itself remains reducing in

the directions as shown by the arrows A and B by elastic

deformation.
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gince a force in the direction as shown by the arrow A
is added to the piston 29 by pressing pressure, a pressing
force T in the direction as shown by the arrow A is added to
the insertion portion 36b of the hub engagement portion 36,
as shown in Fig.S5.

The pressing force T acts to the hub 9 from the inser-
tion portion 36b at the portion, at which the insertion
portion 36b and the wall face 25a abut on each other, as a
component force Ta in the direction, in which the insertion
portion 36b and the wall face 25a of hub 9 facing the third
taper hole 25 abut on each other, that is, in the direction
as ghown by the arrow W in the figure perpendicular *te the
wall face 25a (that 18, the direction sway from the axie
center Pl and in the direction near the direction as shown by
the arrow A). 1In addition, a reaction Ta' of the component
force Ta acte to the insertion portion 3éb from the hub % at
the portion, where the Ilnsertion portion 36b abuts on the
wall face 25a, in the directlion am shown by the arrow W',
whilch is opposite of the direction as mhown by the arrow W.

By the component Ta, the projection 25b of the hub 9
which abute on the insertion portion 36b in the wall face
25a, ie elastically deformed in the direction as shown by the
arrow W enlarging the diameter of the projection 25b in an
apex, that is, the diameter in the boundary portion 23a. In

addition, by the reaction Ta‘, the insertion portion 36b is
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elastically deformed reducing the dliameter of the section
perpendicular to the axis center Pl.

The piston 29 is further pressed in the direction as
shown by the arrow A so as to further advance the insertion
portion 36b in the third taper hole 25 in the directlon as
shown by the arrow A, That is, the langertion portlion 36b
pasaes ths boundary pertion 23a in the directien as ahown by
the arrow A, reducing the dlameter of the insertion portion
36b and enlarging the diameter of the boundary pertion 23a so
a8 to esrrespond the dliameter of the lnsertlon porclon Job

with one of the beoundary pertiovn 23la. Alter the whole insers=

ﬂ:x tion pertion 36b completely passes Lhe boundary pertion 23a,
if:z the prees of the pisteon 29 finishes.
gh." The whole insertion portien Jéb cowmpletely pansas ULhe
§J‘ﬂ boundary portien 23a, thersby the lnsertlion portion 36b ls
ineerted ln the space formed by the firpt taper hole 21, the
.diu aylindrleal hole 22 and the sgsacad taper hole 27 aa shown by
il the twowdot chain line of Flg.5% so as teo adjuslt. The ¢irou-
g0, 00, lar eylindrical portlion Jéa extending at L(he arrow B side of
kx:: the lneertion portlen 36b exlete penetrating the houndary
porticn 23a in the dlrestions as shown by the arrows A and D,
:::: Then, the pistion 29 and the bhub 9 engage with each olLher,
The preseing force T in the direction ams shown by the
arrow A acts on the insertion portleon 36b, thereby the press-
ing force T in the direction as shown by the arrow A acts on
A fﬁ‘



the hub 9 also (This is because the resultant force of the
component force Ta of the pressing force T is the pressing
force T.). However, the hub 9 is supported in the direction
as shown by the arrow B with a hand supporting the syringe
body 2 through the hub stop rib 7d of the hub insertion
portion 4 or the wall face 8b of the end wall 8 formed meet-
ing at right angles with respect to the axis center »r1l, and
therefore, it receives reaction against the pressing force T
in the direction as shown by the arrow B from the hub stop
rib 7d or end wall 8. That is, the hub 9 is not almost moved
in the direction as shown by the arrow A and the like if the
pressing force is received, and the hub 2 is not pulled out
of the hole 8a of the end wall 8 in the direction as shown by
the arrow A.

After the piston 29 and the hub 9 are engaged with each
other, the main cylindrical portion 3 of the syringe body 2
is supported with one hand, the outer press plate 32 is
pulled to the syringe body 2 in the direction as shown by the
arrow B with the other hand. By pulling the outer press
plate 32, the action force Z in the direction as shown by the
arrow B acts on the piston 29 and the insertion portion 36b
of the hub engagement portion 36, as shown by the two-dot
chain line in Fig.5.

The action force Z acts to the hub 9 from the insertion

portion 36b at the portion, at which the insertion portion
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36b and the wall face 23b abut on each other, as a component
force Za in the direction, in which the insertion portion 36b
and the wall face 23b of hub 9 facing the second taper hole
23 abut on each other, that is, in the direction as shown by
the arrow V in the figure perpendicular to the wall face 23b
(that is, the direction away from the axis center Pl and in
the direction near the direction as shown by the arrow B).
In addition, the reaction Za'" of the component force Za acts
to the insertion portion 36b from the hub 9 at the portion,
where the insertion portion 36b abuts on the wall face 23b,
in the direction as shown by the arrow V’, which is opposite
of the direction as shown by the arrow V.

As described heretofore, the reaction 2a’ becomes to be
a force reducing the insertion portion 36b in the direction
as shown by the arrow V’'. However, the reaction Za’ is
smaller than the force relatively reducing the insertion
portion 36b till the insertion portion 36b passes the diamet-
er of the boundary portion 23a.

In addition, the action force Z in the direction as
shown by the arrow B acts on the insertion portion 36b,
thereby the action force Z in the direction as shown by the
arrow B acts on the hub 9 also (This is because the result-

ant force of the component force Za of the action force Z is

the action force %Z.). Even in case where the hub 9 is moved

to the syringe bedy 2 in the direction as shown by the arrow
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A and then the hub 9 is disengaged from the hub stop rib 7d
when the piston 29 is engaged with the hub 9, the hub 9 moves
to the syringe body 2 in the direction as shown by the arrow
B by the action force Z, thereby the hub 9 and the hub stop
rib 7d are once returned to the position similar to the
position where both are engaged with each other again.
Dynamical relation between the hub insertion portion 4 and
the hub 9 when the action force Z acts is not illustrated.
However, the action force 2 acts in the same direction as one
of the differential pressure force KRa. And, the action force
Z acts in the same direction as one of the differential
pressure force Na generating at the time of filling of the
injection medium 46, but the action force Z is bigger than
the most differential pressure force Na potential.

On this occasion, a predetermined restoring force Fbc
is set so as to sufficiently emulate the most differential
pressure force Na potential, but so as not to emulate the
action force 2 bigger than the most differential pressure
force Na potential. That is, by the action force Z, the hub
9 presses and moves the hub stop rib 7d in the opening end
10h of the arrow A side in the direction as shown by the
arrow C. That is, the hub stop rib 7d of the small cylindri-
cal portion 7 and the portion near the hub stop rib 7d fur-
ther expand and deform in the direction as shown by the arrow

C. The seal between the hub stop rib 7d and the hubd 9
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(especially, at the arrow B side) is off course disengaged
since the hub stop rib 7d moves in the direction as shown by
the arrow C.

In this way, the hub stop rib 7d of the small cylindri-
cal portion 7 and the portion near the hub stop rib 7d are
further expanded in the direction as shown by the arrow C fur-
ther adding the action force Z. On the other hand, the
inside diameter in the hub stop rib 7d of the small cylindri-
cal portion 7 broadems by expansion, the hub 9 receiving the
force pulling in the direction as shown by the arrow B ad-
vances in the direction as shown by the arrow B as the inside
diameter broadens. Continuously further adding the action
force Z, the hub 9 is advanced to the position where the top
end 7e of the hub stop rib 7d abuts on the opening end 10h of
the arrow A side, that is, the hub 9 in the outer peripheral
face 10i of the main pillar portion 10.

After the hub 9 is advanced to the position where the
hub stop rib 7d abuts on the outer peripheral face 10i of the
main pillar portion 10, the pisten 29 is pulled with the
force emulating frictional force in the direction as shown by
the arrow A generating at the position where the hub stop rib
7d abuts on the outer peripheral face 10i so as to further
advance the hub 9 in the direction as shown by the arrow B,
and the hub 9 is pulled until it is completely pulled out of

the small cylindrical portion 7 in the direction as shown by
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the arrow B.

On this occasion, since the outside diameter L1’ of the
main pillar portion 10 of the hub 9 is smaller thar the
inside diameter L1 of the hub insertion hole 4b, the contact
between the hub 9 and the small cylindrical portion 7 is
executed only through the hub stop rib 7d portion, and its
pulling operation can be easily executed with a small force
after the hub stop rib 7d is disengaged from the hub stop
groove 1l0e.

The piston 29 is further pulled and the needle 26,
which is inserted and fixed at the arrow A side of the hub 9,
inserts into the hub insertion space 4a from the hole 8a of
the end wall 8 in the direction as shown by the arrow B, and
further inserts in the inside space 2a of the main c¢ylindri-
cal portion 3 in the direction as shown by the arrow B, and
the piston 29 is pulled in the direction as shown by the
arrow B such that the top end 26a of the needle 26 is com-
pletely inserted into the inside space 2a.

The piston 29 is further pulled till the inner press
plate 33 abuts on the engagement r¥é®» 3b of the main cylindri-~
cal portion 3 of the syringe body 2, as s*.wn in Fig.10, and
the piston 29 is stopped.

On this occasion, the inner press plate 33 of the
piston 29 is engaged with and stopped by the engagement rib

3b so as to prevent the needle 26 inserted into the hub 9
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engaged with the piston 29 from springing to the outside the
syringe body 2, by excessively pulling the piston 29 by
mistake. In addition, the accident of secondary infection
and the like generating from the hurt of hands and the 1like
by the needle 26 can be prevented.

And, in such a state that the inner press plate 33 of
the piston 29 is engaged with and stopped by the engagement
rib 3b, the position of the notch 31 formed on the piston
body 30 of the piston 29 is adjusted to the position of the
opening end 3a of the syringe body 2 in the directions as
shown by the arrows A and B, as shown in Fig.1l0.

Subsequently, while the syringe body 2 is fixed with
one hand, the piston 29 is grasped with the other hand, and
as shown in Fig.10, a force in the direction as shown by the
arrow C is added to the piston 29. By adding a force in the
direction as shown by the arrow C to the piston 29 with
respect to the syringe body 2, bending stress is added to the
piston body 30 with the engagement rib 3b and the opening end
3a of the syringe body 2 as a supporting point, and then the
piston body 30 is broken in the notch 31, which structure is
relatively weak with respect to bending stress, of the piston
body 30 and the piston body 30 is separated into the arrow A
side portion and the arrow B side portion forming a boundary

with the notch 31.
By making the engagement rib 3b and the opening end 3a
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of the syringe body 2 a supporting point, bending stress can
be effectively added to the piston body 30 using a principle
of a lever. 1In addition, since the position of the notch 31
is at the position of the opening end 3a, that is, the posi-
tion of the supporting point, the bending stress adding to
the piston body 30 is effectively added to the portion of the
notch 31. Therefore, the piston body 30 can be easily bent
so as to separete, that is, easily folded and taken.

Subsequently, the portion of the syringe body 2 side
folded and taken and the portion of the outer press plate 32
of the piston 29 are disposed of so as to be discarded.

Since the needle 26 is completely inserted and stored
in the inside space 2a of the syringe body 2 being held with
the top end portion of the piston 29 remaining in the inside
space 2a, there is no fear of hurting hands or the like and
being secondarily infected from a wound by the needle 26.
Therefore, waste disposal can be safely executed. And, the
piston 29 is folded and taken, thereby the syringe assembiy 1
folded and taken is not bulky, and then waste disposal can be
smoothly executed. As described before, the use of the
syringe assembly 1 and waste disposal after use all finish.

As described heretofore, the hub 9 of the syringe
assembly 1 is inserted into the hub insertion hole 4b, and
has a cylindrical hub body 90 through which the hub 9 is

pulled from the hub insertion hole 4b to the inside space 2a
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of the syringe body 2. At the outer periphery portion of the
hub body 90, the hub stop groove 10e is annularly formed so
as to engage with the inner face of the hub insertion hole
4b. The outside diameter L1’ of the portions excluding the
hub stop groove 10e of the hub body 90 is smaller than the
inside diameter L1 of the portion corresponding to the hub
insertion hole 4b. The needle insertion hole 12 in which the
needle 26 can be inserted is provided with the end portion
l1la of the hub body 90 in the direction of the axis center Pl
of the hub body 90. The flow hole 19 is provided with the
hub body 90 communicating the needle insertion hole 12 and
ot the inside space 2a of the syringe body 2 with each other in
s o the direction of the axis center Pl. At the end portion of
the hub body 90, the piston engagement hole 20 is provided
capable of engaging with the piston 29.

The connecting structure between the hub 9 and the
syringe body 2 is that the hub body 90 of the hub 9 is in-
3‘?5 serted into the hub insertion hole 4b, and is attachably and
detachably inserted so as to be able to be pulled out of the
Satie hub insertion hole 4b to the inside space 2a of the syringe
body 2. At the inner peripheral face 7a of the hub insertion
hole 4b, the hub stop rib 7d is annularly provided, and the
hub stop groove 10e of the hub body 9 is provided contacting
and engaging with the hub stop rib 7d with a predetermined

restoring force Fbc. The gap space 49 is provided between
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the inner periperal face 7a of the hub insertion hole 4b
excluding the hub stop rib 7d and the outer peripheral face
10i of the hub body 90. The gap allows the hub 9 to be
extremely easily pulled to the inside space 2a.

In addition, the connecting structure between the hub 9
and the syringe body 2 is comprised such that the width L4’
of the hub stop groove 1l0e is different from the width L4 of
the hub stop rib 7d.

And, the syringe assembly 1 has the syringe body 2 and
the hub 9 comprising the connecting structure, the piston 29
is movably provided in the main cylindrical portion 3 of the
syringe body 2 in the direction of the axis center Pl with
respect to the main cylindrical portion 3 occupying the
inside space 2a of the main cylindrical portion 3 in the
direction of the axis center Pl, the hub engagement portion
36 is provided with the piston 29 so as to engage with the
piston engagement hole 20 of the hub 9 facing the piston

engagement hole 20. The needle 26 is provided with the

needle insertion hole 12 of the hub 9.

In addition, the piston 29 of the syringe assembly 1l is
comprised in such a manner that the piston body 30 can be
bent and taken between the outer press plate 32 and the inner

press plate 33.

In addition, the engagement rib 3b is provided with the

main cylindrical portion 3 of the syringe assenbly 1 so as
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not to pull the inner press plate 33 of the piston 29 out of
the main cylindrical portion 3.

In addition, the notch 31 is formed so as to position
al: the opening end 3a of the main cylindrical portion 3 when
the piston 29 abuts on the engagement rib 3b.

Furthermore, when the syringe assembly 1 is assembled,
the hub 9 is disposed elastically engaging the hub stop
groove l0e of the hub 9 with the hub stop rib 7d of the hub
insertion portion 4, the piston 29 is inserted into the
syringe body 2, and the needle 26 is inserted into and con-
tacted with the needle insertion hole 12 of the hub 9. The
hub 9 are the needle 2€ can be off course together inserted
into and attached to the hub insertion portion 4 in such a
s£ate that the needle 26 is attached to the hub 9 in advance.

After use of the syringe assembly 1, the hub 9 and the
piston 29 are engaged with each other by the operation of the
piston 29 in the direction of the axis center Pl in the
piston engagement hole 20 and the hub engagement portion 36,
and furthermore, the hub 9 and the needle 26 attached to the
hub 9 are inserted into the inside space 2a of the syringe
body 2 by the operation of the piston 29 in the direction of
the axis center P1.

After the hub 9 and the needle 26 attached to the hub 9
are inserted into the inside space 2a of the syringe body 2,

the piston 29 is supported with the syringe body 2 in the
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engagement rib 3b and the opening end 3a when the piston 29
is folded so as to be taken, and therefore, a principle of a
lever can be applied.

Furthermore, in case of assembly of the syringe assem-
bly 1, the hub 9 of the syringe assembly 1 is pressed in the
direction of the axis center Pl so as to insert into and
attach to the hub insertion hole 4b.

Accordingly, in the hub 9, the connecting structure of
the hub 9 and the syringe assembly 1 using the hub 9, by
setting a predetermined restoring force Fbc as a desired
size, the state of inserting the hub 9 into the hub insertion
hole 4b can be maintained while the syringe assembly 1 is
used, and the insertion state is by two sealing points such
that the hub stop groove 10e and the hub stop rib 74 are
contacted in two peints. That is, water tight or air tight
between the hub 9 and the syringe body 2 is extremely in-
creased while the syringe assembly 1 is used.

The syringe assembly 1 may be comprised in such a
manner that a plurality of slits 50 are formed in the hub
insertion portion 4 of the syringe assembly 1.

That is, the syringe assembly 1 in which the slits 50
are formed, has the syringe 100 comprising the syringe body 2
and the syringe support 5, and in the syringe body 2, the
main cylindrical portion 3, in which the engagement rib 3b is

provided at the inner peripheral face 3c side, taper 6 and
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the hub insertion portion 4 are unitedly provided, similar to
the syringe assembly 1 in which no slit 50 is provided in the
first embodiment above mentioned, as shown in Fig.l1ll.

In the syringe assembly 1 in which the slits 50 are
provied, the hub insertion portion 4 is comprised as follows.

That is, the hub insertion portion 4 has the small
cylindrical portion 7 which is provided being united with the
taper 6 and the end wall 8 which is provided being united
with the small cylindrical portion 7 at the end portion 7b
side of the small cylindrical portion 7, as shown .in Fig.13
or 16. The inside of the small cylindrical portion 7 is the
hub insertion hole 4b. The hub stop rib 7d is annularly
provided at the inner peripheral face 7a side of the small
cylindrical portion 7, that is, at the inner peripheral face
7a side of the hub insertion hole 4b, and the section of the
hub stop rib 7d is formed in the shape of a circular arc. A
stiffening rib 51 is annularly provided at the outer periph-
eral face 7h side of the small cylindrical portion 7 at the
position corresponding to the hub stop rib 7d putting the
small cylindrical portion 7 therebetween (No rib 51 may be
formed.)

The hole 8a is provided with the end wall 8 penetrating
the end wall 8 in the directions as shown by the arrows A and
B, and the hole 8a is taperingly formed in such a manner that

its inside diameter is made bigger for the direction as shown
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by the arrow A.

Three first slits 50a are formed at the end wall 8
extending in a radial direction with respect to the axis
center P1l, that is, in the directions as shown by the arrows
C and D in Fig.14. These three first slits 50a are formed at
120° pitch being equivalent to each other with the axis
center Pl as its center. The three first slits 50a respec-

tively communicate with the hole 8a keeping in the hole 8a

RIITH provided with the end wall 8.

i;x: On the other hand, three second slits 50b are formed at
E'"' the small cylindrical portion 7 paralel to the directions as
;;:; shown by the arrowe A and B. The second selits 50b are formed

at the arrow A side rather than the hub stop rib 7d and the
stiffening rib 51 such that they don’t reach the hub stop rib

)-r 7d and the stiffening rib 51. In addition, the three second
slite 50b are formed corresponding to the three first slits
50a. The three second slits 50b and the three first slits 50a
are united at the boudary portion between the small cylindri-
FLH cal portion 7 and the end wall 8 such that the corresponding
: two are communicated with each other and contacted with each
other. The first slit 50a and the second slit 50b which are
communicated and contacted with each other are the slit 50,

and the hub insertion portion 4, in which three slits 50 are
formed, is divided into three hub insertion portion pieces 52

at the arrow A side of the end wall 8 and the small cylindri-
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cal portion 7.

As shown in Fig.l1l2, the hub 9 of the syringe assembly
1, in which the slits 50 are provided, has a hub body 90.
The main pillar portion 10, which outside diameter is smaller
than the inside diameter of the small cylindrical portion 7,
is provided with the hub body 90. The hub stop groove 1l0e is
annularly formed at the outer peripheral face 10i side of the
main pillar portion 10. The width of the hub stop groove 1l0e
in the directions as shown by the arrows A and B is narrower
than one of the hub stop rib 7d in the directions as shown by
the arrows A and B.

The small pillar portion 1l is provided at the arrow A
side of the main pillar portion 10. The needle insertion
hole 12, which ils comprised of the first taper hole 13, the
firet cylindrical hole 15, the second taper hole 16 and the
second cylindrical hole 17 in the direction as shown by the
arrow B from the end face lla of the arrow A side of the
small pillar portion 1ll, is provided with Lhe hub 9.

The flow hole 19 is provided with the hub 9 at the
arrow B slde of thae needls ingmertion heole 12, cemmunicating
with the needls insertion hole 12 in the directlions as shown
by the atrows A and B, At Lhe arrow B slde of Lhe [low hole
19, the pleton engagement hole 20 Js provided communicating
with the flow hole 19 in the directions ams ahown by the

arrows A and B, The piston engagement hole 20 ls comprised
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of the first taper hole 21, the cylindrical hole 22 and the
second taper hole 23, and the piston engagement hole 20 is
formed such that the flow hole 19 communicates with the
inside of the hub insertion hole 4b, that is, the hub inser-
tion space 4a in the directions as shown by the arrows A and
B.

As shown in Fig.12, in the hub insertion portion 4 of
the syringe assembly 1, in which the slits 50 are provided,
the small cylindrical portion 7 of the hub insertion portion
4 elastically expands in the hub stop rib 7d and the near
portion thereof in the direction as shown by the arrow C, and
the hub 9 is inserted into the hub insertion hole 4b of the
hub insertion portion 4 elastically expanded. The hub 9 is
inserted such that the main pillar portion 10 is inserted
into the hub insertion hole 4b and the small pillar portion
11 is inserted into the hole 8a of the end wall 8. The end
face 10a of the arrow A side of the main pillar portion 10
and the wall face 8b of the arrow B side of the end wall 8
closely contact with each other. The hub stop rib 7d of the
small cylindrical portion 7 and the hub stop groove 10e of
the main pillar portion 10 are at the positions which adjust
and correspond to each other. Therefore, the hub stop rib 7d
engages with the hub 9 in such a manner that the top end 7e
of the hub stop rib 7d is inserted into the hub stop groove

10e in the direction as shown by the arrow D and the seal
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portions 7g, 7g of both sides of the top end 7e¢e of the hub
stop rib 7d and the opening ends 10h, 10h of both sides of
the hub stop groove 10e respectively linearly abut on each
other along the outer periphery of the hub 9.

Oon this occasion, the position of the end face 10b of
the arrow B side of the hub 9 inserted into the hub insertion
hole 4b is near the middlie portion of the small cylindrical
portion 7 in the directions as shown by the arrows A and B,
as shown in Fig.1ll.

Since the hub stop rib 7d and the near portion thereof
are expanded in the direction as shown by the arrow C due to
elastic deformation, a predetermined restoring force Fc in
the direction as shown by the arrow D is added on the hub
stop rib 7d, as shown in Fig.15 (Since the small cylindrical
portion 7 don’t deform in the directions as shown by the
arrows A and B, the restoring forces Fa, Fb and the like,
which were explained in the first embodiment, are not applied
between the end wall 8 and the hub 9 or between the hub stop
rib 7d and the hub 9.).

That is, by the restoring force Fc, the portions which
the hub 9 abuts on the hub stop rib 7d at the arrows A and B
sides (that is, respective opening ends 10h, 10h and the
respective seal portions 7g, 79 at the arrows A and B sides)
balance in the abutting portions such that the seal pressures

Fd, Fd and the seal pressures Fe, Fe are respectively added,
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that is, such that the abutting portions are sealed.

Then, the portion between the respective seal portions
79, 79 of the arrows A and B sides of the hub stop rib 7d and
the respective opening ends 10h, 10h of the arrows A and B
sides of the hub 9 is sealed in the section of Fig.15 with
point contact, and the portion is in high water tight state
(or air tight state) similar to Fig.4.

On this occasion, the restoring force Fc can be preset
as a desired size one according to the material of the hub
insertion portion 4, the wall thickness of the small cylin-
drical portion 7 and the positions of the hub stop rib 7d and
the hub stop groove 10e.

The rigidity of the hub stop rib 7d and the near por-
tion thereof is increased in the small cylindrical portion 7
by the stiffening rib 51 which is at the position correspond-
ing to the hub stop rib 7d putting the small cylindrical
portion 7 therebetween, and therefore, a predetermined re-
storing force Fc can be effectively obtained.

On the other hand, in the hub 9 of the syringe assembly
1, in which the slits 50 are provided, as shown in Fig.ll or
12, the needle 26 is inserted into the needle insertion hole
12, and the adhesive 27 is filled between the hub 9 and the
needle 26 in the needle insertion hole 12 such that both are

firmly bonded to each other.

As shown in Fig.ll, the piston 29 of the syringe assem-
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bly 1, in which the slits 50 are provided, has the bar-shaped
piston body 30 extending in the directions as shown by the
arrows A and B formed crossing the plate portions 30a and
30a. The four notches 31 are formed at the platé—portions
30a, 30a of the piston body 30 from the respective both sides
portions. The outer press plate 32 is provided with the
piston body 30 at the arrow B side, and the inner press plate
33 is provided at the arrow A side. At the arrow A side of
the inner press plate 33, the packing support 35 is provided.
The circular cylindrical portion 35a, which is provided being

united with the inner press plate 33, is provided with the
packing support 35. At the arrow A side of the circular
cylindrical portion 35a, an insertion cylindrical portion 53,
which outside diameter is equal to one of the hub insertion
hole 4b, is provided. At the arrow A side of the insertion
cylindrical portion 53, the hub engagement portion 36 is
provided. The circular cylindrical portion 36a, which is
provided united with the insertion cylindrical portion 53, is
provided wifh the hub engagement portion 36. At the arrow A
side of the circular cylindrical portion 36a, the insertion
portion 36b in a semi-spherical shape is provided.

The packing 37 is provided with the piston 29, and the
packing 37 has the circular cylindrical portion 39 at which
outer periphery portion the folds 45 are formed, and at the

top end side of the circular cylindrical portion 39 (the
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arrow A side), the taper 40 is formed. The first hole 41,
which inside diameter is equal to tﬁe outside diameter of the
circular cylindrical portion 35a of the packing support 35,
is provided with the packing 37 for the taper 40 from the end
face 3%a of the circular cylindrical portion 39 side. A
second hole 55, which inside diameter is equal to the outside
diameter of the insertion cylindrical portion 53 of the
packing support 35, is provided with the packing 37 communi-
cating with the first hole 41 at the arrow A side. The
second hole 55 is open at the taper 40 side. The length of
the first hole 41 in the directions as shown by the arrows A
and B is equal to one of the circular cylindrical portion 35a
in the directions as shown by the arrows A and B, and the
length of the second hole 55 in the directions as shown by
the arrows A and B is shorter than one of the insertion
cylindrical portion 53 in the directions as shown by the
arrows A and B.

The packing 37, which is comprised as described hereto-
fore, is attached to the packing support 35 such that the
circular cylindrical portion 35a of the packing support 35 is
inserted into the first hole 41 and the insertion cylindrical
portion 53 of the packing support 35 is inserted into the
second hole 55.

The piston 29 attached the packing 37 thereto is in-

serted into the main cylindrical portion 3 of the syringe
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body 2 facing the packing 37 to the arrow A side. And, the
folds 45 of the packing 37 and the circular c¢ylindrical
portion 39 are inserted into the main cylindrical portion 3
in such a manner that they are elastically reduced in the
direction as shown by the arrow D. The inner peripheral face
3c of the main cylindrical portion 3 is smooth, and then the
piston 29 is slidably inserted into the syringe body 2.

The syringe assembly 1, in which the slits 50 are
provied, is comprised as described heretofore, and then, the
assembly of the syringe assembly 1 is executed as follows.

At first, the first hole 41 of the packing 37 is broad-
ened making use of flexibility of the packing 37, and after
that, the hub ergjagement portion 36 side of the piston 29 is
inserted from the first hocle 41 side of the packing 37 for
the direction as shown by the arrow A till the c¢ircular
cylindrical portion 35a of the packing support 35 is inserted
into the first hole 41 and the insertion cylindrical portion
53 of the packing support 35 is inserted into the second hole
55, as shown in Fig.1ll (The insertion cylindrical portion 53
is inserted into the second hole 55 in only a part of the
arrow B side.).

Thereafter, the insertion of the packing 37 finishes
after a hand or the like with which the first hole 41 is

broadened is left therefrom so as to return the packing 37 to

a natural state.



Subsequently, the piston 29 attaching the packing 37
thereto is inserted into the syringe body 2.

The insertion of the piston 29 is executed in such a
manner that the side attached the packing 37 of the piston 29
is inserted into the inside space 2a of the syringe body 2
from the opening end 3a side of the syringe body 2 and the
circular cylindrical portion 39 of the packing 37 and the
outside diameter of the folds 45 are reduced by pressing the
piston 29 in the direction as shown by the arrow A.

Th&t is, the piston 29 is inserted into the main cylin-
drical portion 3 while the packing 37 is reduced and deformed
by pressing the piston 29 in the direction as shown by the
arrow A, and the piston 29 is inserted to the position, where
the taper 40 of the packing 37 is inserted into the inside of
the taper 6 of the syringe body 2 so as to adjuét to each
other, and then the insertion of the piston 29 finishes.

In such a state that the taper 40 of the packing 37 is
inserted into the inside of the taper 6 of the syringe body 2
so as to adjust to each other, the insertion cylindrical
portion 53 of the packing support 35 of the piston 29 is
inserted in the hub insertion hole 4b of the hub insertion
portion 4.

subsequently, the hub 9 is inserted into the hub inser-

tion hole 4b from the hole 8a side of the end wall 8 of the

hub insertion portion 4.
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That is, the end face 10b of the arrow B side of the
hub 9 is adjusted to the hole 8a of the end wall 8, and in
the afore-mentioned state, the hub 9 is pressed in the direc-
tion as shown by the arrow B. At the end wall 8 side of the
hub insertion portion 4, the three slits 50 are provided as
described heretofore, and the end wall 8 side of the hub
insertion portion 4 is divided into the three hub insertion
portion pieces 52. In addition, by pressing, the chamfer
portion 10c of the hub 9 abuts on a tapered wall face 56
facing the hole 8a of the end wall 8, and then the action
force for elastically bending and deforming the hub insertion
portion pieces 52 in the direction as shown by the arrow C is
applied to the three hub insextion portion pieces 52. The
hub insertion portion piece 52 is easy to be elastically bent
and deformed in the direction as shown by the arrow C against
the action force in the direction as shown by the arrow C for
its construction in comparison with the cylindrical portions
and the like not divided of the small cylindrical portion 7.
Therefore, as the hub 9 is pressed, the hub insertion portion
piece 52 is elastically bent and deformed in the direction as
shown by the arrow C and the diameter of the hole 8a is
broadened.

The hub 9 is further pressed so as to elastically bend
and deformed the hub insertion portion piece 52 and the

diameter of the hole 8a is broadened to the outside diameter
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of the main pillar portion 10 of the hub 9 so as to insert
the hub 9 into the hub insertion hole 4b from the main pillar
portion 10. The hub 9 is further pressed so as to completely
insert the main pillar portion 10 into the hub insertion hole
4b, and the insertion of the hub 9 by pressing is stopped at
the position where the end face 10a of the main pillar por-
tion 10 of the hub 9 is closely contacted with the wall face
8b of the arrow B side of the end wall 8.

At the position where the end face 10a of the main
pillar portion 10 is closely contacted with the wall face 1l0a
of the end wall 8, the small pillar portion 11 is penetrat-
ingly inserted into the hole 8a, which smallest diameter is
slightly bigger rather than the outside diameter of the small
pillar portion 11.

On this occasion, the hub stop rib 7d of the hub inser-
tion portion 4 and the hub stop groove 10e of the hub 9 are
at the positions which correspond to and ajust to each other,
as described heretofore, and engage with each other so as to
abut on each other by the seal portions 79, 7g of the hub
stop rib 7d and the opening ends 10h, 10h of the hub stop
groove 1l0e.

As described heretofore, the insertion of the hub 9
into the syringe body 2 finishes. On this occasion, the hub
9 is fixed by the hub insertion portion 4 balancing respec-

tive forces between the hub step groove 10e of the hub 9 and

89
75



*0® S0 200 SO8 L]
®
L ]
L4
-

.
sbeo
ey
LYY 2]
.

L]
L X ]

L .0

asee
seds

L 4
sessce
] .

.
sh0C0 S
L]

the hub stop rib 7d of the small cylindrical portion 7, as
described heretofore.

In addition, the hub 9 exists such that the spherical
surface 36c side of the insertion portion 36b of the engage-
ment portion 36 of the piston 29 contacts with the wall face
25a facing the third taper hole 25 of the piston engagement
hole 20 provided with the hub 9.

The insertion operation of the hub 9 into the syringe
body 2 can be executed only by pressing the hub 9, and there-
fore, it is easy with no complex assembly operation.

Subsequently, the needle 26 is inserted into the needle
insertion hole 12 of the hub 9 so as to bond. That is; the
needle 26 is inserted into the needle insertion hole 12 from
the rear end 26b side of the needle 26 in the direction as
shown by the arrow B, as shown in Fig.1l2 till the rear end
26b abuts on the innermost wall face 10f of the hub 9 of the
needle insertion hole 12. After insertion, the space betwe ..
the hub 9 and the needle 26 in the needle insertion hole 12
is filled with the adhesive 27 so as to harden the adhesive
27, the insertion of the needle 26 to the hub 9 finishes.

The end of the insertion of the needle 26 means the end
of assembly of the syringe assembly 1, in which the slits 50
are provided. The needle 26 is in advance attached to the
hub 9, and in this state the hub 9 attached the needle 2%

thereto may be attached to the syringe body 2.

50
7¢



i
= RAL/,(’,/D\\

O
9 o
x <
SNT O2F

As described heretofore, the assembly of the syringe
assembly 1, in which the slits 50 are provided, is easy with
no complex operation since the most operations (that is, all
the operations excluding the operation of the inserting and
fixing the needle 26) are executed by pressing.

Furthermore, since the hub 9 is inserted after the
piston 29 is inserted into the syringe body 2, dust entry
into the inside space 2a is extremely saved while the hub 9
is inserted.

The syringe assembly 1, in which the slits 50 are
provided, is comprised as described heretofore, and is assem-
bled as explained before. The method of disposal after using
the syringe assembly 1 is almost similar to one of the syr-
inge assembly 1 having no slits 50 in the first embodiment.

As described heretofore, the connecting structure
between the hub 9 and the syringe body 2 in the syringe
assembly 1 having the slits 50 is comprised in such a manner
that the hub body 90 of the hub 9 can be inserted into the
hub insertion hole 4b from the hole 8a side of the end wall
8.

In addition, in case of the conmnecting structure bet-
ween the hub 9 and the syringe body 2 is comprised in such a
manner that three slits 50 are formed at the periphery of the

hole 8a of the hub insertion portion 4.

In addition, in case of the assembly of the syringe
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assembly 1, the piston 29 is inserted into the syringe body
2, the hub 9 is inserted into the hub insertion hole 4b from
the hole 8a side of the end wall 8, and then, the hub 9 is
positioned such that the hub stop groove 10e of the hub 9
elastically engages with the hub stop rib 7d of the hub
insertion portion 4 each other, and the needle 26 is inserted
into and contacted with the needle insertion hole 12 of the
hub 9 (or the hub 9 attached the needle 26 thereto is insert-
ed into the hub insertion hole 4b).

Thexrefore, in case of assembly of the syringe assembly
1, the hub 9 of the syringe assembly 1 is inserted into the
hub insertion hole 4b pressing and inserting from the hole 8a
side for the direction of the axis center Pl, and is inserted
without passing the inside space 2a of the syringe body 2.

Therefore, the main cylindrical portion 3 of the syr-
inge body 2 and the like do not extremely electrify static
electricity and dust entry into the inside space 2a is ex~
tremely saved.

The hub 9 as explained in the above-mentioned first and
second embodiments is comprised in such a manner that the
seal portion of the hub 9 is a groove, that is, the hub stop
groove l0e.

However, any kind of formation of the seal portion of
the hub 9 is allowable as long as it ie annularly formed at

the outer peripheral face 10i side of the hub body 90 of the
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hub 9 and is formed capable of engagaging with the inner face
of the hub insertion hole 4b. Therefore, the seal portion of
the hub 9, which is formed in the shape of a projection may
be allowable, as shown in Fig.l16, 17 or 18.

In the embodiment as shown in Fig.16, the hub 9 to be
inserted into the hub insertion hole 4b, in which an annular
seal groove 59 is provided at the inner face of the hub
insertion hole 4b, is comprised in such a manner that a seal
rib 57, which is annularly formed at the ocuter peripheral
face 10i side of the main pillar portion 10 of the hub 9, and
which has the width broader than one of the seal groove 59,
is provided (The slits 50 may be provided in the hub inser-
tion hole 4b.}.

Therefore, the connecting structure of the hub 9 to the
syringe body 2 is that the main pillar portion 10 of the hub
9 is inserted into the hub insertion hole 4b, and is attach-
ably and detachably inserted so as to pull out the hub inser-
tion hole 4b into the main cylindrical portion 3, and the
seal rib 57 of the main pillar portion 10 contacts and en~-
gages with the seal groove 59 of the hub insertion hole 4b
with a predetermined seal pressure maintalning the sealing
state with a point contact in the section of Iig.16 above-
mentioned., In addition, the gap space 49 is formed between
the inner peripharal faece 7a of the hub insmertion hole 4b

exoluding the seal groove 59 and the maln pillar portion 10.

-
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an osserbl
In the—embodiment as shown in Fig.17, the hub 9 to be

inserted into the hub insertion hole 4b, at which inner
peripheral face 7a the hub seal portion is formed on the same
plane as the inner peripheral face 7a, that is, no groove and
no projection is formed on the inner face of the hub
insertion hole 4b, is comprised in such a manner that the
seal rib 57 is annularly provided at the outer peripheral
face 10i side of the main pillar portion 10 of the hub 9 (The
slits 50 may be provided in the hub insertion hole 4b.).

Therefore, the connecting structure of the hub 9 to the
syringe body 2 is that the main pillar portion 10 of the hub
9 is inserted into the hub insertion hole 4b, and is attach-
ably and detachably inserted so as to pull out the hub inser-
tion hole 4b into the main eylindrical pertion 3, and the
seal rib §7 of the main pillar portion 10 contacts and en-
gages with theé inner peripheral face 7a of the hub insertion
hole 4b with a predetermined seal pressure. In addition, the
gap space 49 is formed between the inner peripheral face 7a
of the hub insertion hole 4b and the main cylindrical portion
10 excluding the seal rib 57.

an ossembl

In %h@—embeéimgat as shown in Fig.18, the hub 9 to be
inserted into the hub insertion hole 4b, at which innex
peripheral face 7a the hub seal portion is formed on the same
plane as the inner peripheral face 7a, that is, no groove and

no projection is formed on the inner face of the hub inser-

1
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tion hole 4b, is comrised as follows.

That is, the main pillar portion 10 of the hub 9 is
imaginarily comprised by a plurality of tapered main pillar
portion pieces 60 (the number thereof is five in Fig.18),
each which outside diameter is made reduced for the direction
as shown by the arrow B of the direction of the axis center
Pl of the main pillar portion 10. A plurality of the main
pillar portion pieces 60 are unitedly formed in series in the
directions as shown by the arrows A and B. That is; at the
outer peripheral face 10i side of the maimr pillar portion 10
of the hub 9, a plurality of the projecting folds 61 formed
sese by a plurality of the main pillar portion pieces £0 are
: annularly provided.

Therefore, the main pillar portion 10 of the hub 9 is
o inserted into the hub insertion hole 4b, thereby a plurality
of the fold portions 61 of the main pillar portion 10 contact
and engage with the inner peripheral face 7a of the hub
orlty insertion holé 4b with a predetermined seal pressure. The
gap space 49 is formed between the inner peripheral face 7a
of the hub insertion hole 4b and the main pillar portion 10
excluding a plurality of the fold portions 61.

sgeed The main pillar portion 10 is inserted into the hub
insertion hole 4b in the direction as shown by the arrow B
from the hole 8a of the end wall 8, and in case of the inser-

tion, the hub 9 can be smoothly insetrted into the hub inser-
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tion hole 4b since the fold portion 61 is formed tapering
arrow B. In addition,

is easily inserted into
tapered fold portions

in the direction as shown by the
to the syringe body 2

since the main pillar portion 10
the hub insertion hole 4b by the

5 61, this structure is applicable
having no slit 50 in the hub insertion hole 4b as well as
the syringe body 2 having slits 50 in the hub insertion

hole 4b.
In the method of assembling in accordance with ona
aspect of the invention the syringe assembly 1 which is

10
comprised in such a manner that the hub body 10 is

inserted into the hub insertion heole 4b from the hole 8a
side of the end wall 8, of the above-mentioned
embodiment, the piston 29 (Fig. 1) is inserted into the
16 syringe body 2, the hub 9 is inserted into the syringe
body 2, and the needle 26 is inserted into and contacted
with the hub 9. However, in the method of assembling the
piston 29 is inserted into the syringe body 2, and after
that, the hub 9 inserted the needle 26 tlierein in advance
In this case,

may be inserted into the syringe body 2.
the syringe body 2 and the hub 9 attached the needle 26

20
thereto can be independently stored till just before
and in use, a doctor and the like can use as a
syringe assembly by inserting the hub 9 into the syringe

using,
Z, and various Kinds of needles can be selectedly used
As a result, the syringe body 2 and the

25
for one syringe.
hub 38 can be used for various purposes,
The present invention has been explained on the

basis
30
T
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of the embodiment presented herein. However, the
embodiments which are described in the present
specification are illustrative and not limiting. The
scope of the invention is designated by the accompanying
claims and is not restricted by the descripticons of the
specific embodiments. Accordingly, all the
transformations and changes belonging to the claims re
included in the scope of the present invention.

In the claims that follow and in the summary of the
invention, except where the context requires otherwise
due to express language or necessary implication, the
word “comprising” is used in the sense of “including”,
i.e. the features specified may be associated with
further features in various embodiments of the invention.

§5:23145-K
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. Syringe assembly of disposable type having a hub
detachably mcunted within a receiving cavity of a hub
insertion portion of a syringe body such as to be

5 retractable in linear motion into a main cavity of the
syringe body subsequent to coupling with a coupling member
of a piston which is received for reciprocating movement
within the main cavity, the syringe assembly further having
an improved sealing and mounting arrangement for the hub at

10 the hub insertion portion, comprising:
an annular sealing and engagement protrusion
formed on and radially outwardly projecting from a
cylindrical main body portion of the hub, the engagement
protrusion shaped to have a first width in axial direction

15 of the hub at or near a peripheral surface of the main body
portion, the main body portion having a first diameter
across the annular engagement protrusion being greater than
an inner diameter of the cylindrical receiving cavity; and

an annular sealing and retention groove formed in

20 a cylindrical wall surrounding the receiving cavity, the
retention groove shaped to have a second width in axial

: direction of the receiving cavity at or near the
cylindrical wall surface which is smaller than the first

%o width of the engagement protrusion;

‘:'3 25 the hub insertion portion, the engdgement

e protrusion and the retention groove being arranged in a
., manner that the main body portion is insertable into the
"Z? hub receiving cavity end fixed in sealing engagement

:é:: therein with the engagement protrusion at least partly
.".f 30 engaging into the retention groove with a predetermined
e contact pressure.

":?’ 2. A syringe assembly of disposable type having a
egesed hub detachably mounted within a receiving cavity of a hub

insertion portion of a syringe body such as to be
35 retractable in linear motion into a main cavity of the
syringe body subsequent to coupling with a coupling member

a?ﬁjx\ of a piston which is received for reciprocating movement
. '\)\J’ 4] 40, .
» YN within the main cavity, the syringe assembly further having

s\"
b{y

b 1
3
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an improved :ealmg and mounting arrangemsat for the hub of

Athe hub insertion portion comprising:
an apnular sealing and retention groove formed in

a peripheral surface of a cylindrical main body portion of
the hub, the annular groove shaped to have a first width in
axial direction of the hub at or near the peripheral
surface; and

an annular sealing and engagement protrusion
formed on and radially inwardly projecting from a
cylindrical wall surrounding the hub receiving cavity, tae
engagement protrusion shaped to have a second width in
axial direction of the receiving cavity at or near an
inward surfacé of the cylindrical wall which is greater
than the first width of the retention groove, the hub
receiving cavity having an inner diameter across the
engagement protrusion which is smaller than the diameter of
the main body portion of the hub; and

the hub insertion portion, the engagement
protrusion and the retention groove being arranged in a
manner that the main body portion is insertable intoe the
hub receiving cavity and fixed in sealing engagement
therein with the engagement protrusion at least partly
engaging into the retention groove with a predetermined

contact pressure.

3. A syringe assembly in accordance with claims 1 or

2, wherein the cylindrical main body portion of the hub and
the hub insertion portion of the syringe body are arranged
such that the c¢ylindrical wall surrounding the receiving
cavity is elastically deformable upon the main body portion
being inserted and removed from the receiving cavity.

4. A syringe assembly in accordance with claims 1, 2
or 3, wherein the cylindrical main body portion of the hub
is made ¢f a resin which is harder than the material which
the hub insertion portion of the syringe body is tade of.

5. A syringe assembly in accordance with claims 1,
2, 3 or 4, wherein the annular engagement protrusion is a
rib half-circular in cross-section.

6. A syringe assembly im accordarnce with anyone of
the preceding ¢laims, wherein the retention groove is

square or rectangular in cross-section.
§5:23188.A
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7. A syringe assembly in accordance with anyone of
the preceding claims, wherein the hub insertion portion has
a forward terminal end wall with a circular guiding hole
therein, the diameter of the guiding hecle being smaller
than that of the receiving cavity,

wherein the hub includes a cylindrical frontal
portion in extension of the main body portion arranged to
extend through the guiding hole, and wherein

the distance between a frontal stop surface at
the main body portion in a normal state and the engagement
protrusion or retention groove, as the case may be, on the
hub main body portion is slightly greater than the distance
between a rearward facing stop surface at the forward
terminal end wall and the retention groove or engagement
protrusion, as the case may be, of the cylindrical wall of
the receiving cavity in a normal state, the difference in
distance being such that when the hub insertion portion is
elastically deformed by insertion of the hub main body
portion therein, the distance difference i1s no longer
present when the frontal stop surface at the hub body abuts
on the rearward facing stop surface of the forward terminal
end wall and thé engagement protrusion and retention groove
are engaged with one another.

8. A syringe assembly in accordance with any one of
claims 1 to 7, wherein at least one slit is formed in the
¢ylindrical wall surrounding the hub receiving cavity, the
at least one slot extending from the or a guide hole in the
or a forward terminal end wall at the hub receiving cavity
in rearward direction and terminating with distance from
the engagement protrusion or retention groove as the case
may be.

S. A syringe assembly in accordance with any one of
claims 1 to 8, wherein the main body portion of the hub is
insertable into the receiving cavity of the hub insertion
portion from the or a guide hole formed in the or a forward
terminal end wall at the receiving cavity.

10. A syringe assembly in accordance with claim 9,
wherein the guide hole includes a tapered annular insertion

surface commencing at an exterior forward surface of the
§:23145.4
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forward terminal end wall and tapering in backward
direction towards the receiving cavity.

11. A syringe assembly in accordance with any one of
the preceding claims, wherein the hub has an annular
chamfered insertion surface at & or the frontal stop
surface of the main body portion, the insertion surface
arranged to cooperate with the engagement protrusion for
radially elastically widening the receiving cavity during
insertion of the hub main body intoc the receiving cavity.

12. A syringe assembly in accerdance with claim 17,
wherein the cylindrical wall surrounding the receiving
cavity includes a portion between the forward terminal end
wall and the engagement protrusion or retention groove, as
the case may be, which is arranged to be elastically
extended in axial direction.

13. A syringe assembly in accordance with any one of
the preceding claims wherein the hub is a needle hub in
which a needle is preinstalled or can be inserted.

14. A syringe assenmbly in accordance to any one of
claims 1-13 wherein the hub is a tube hub in which a tube
for liquid transfusion is preinstalled or can be inserted.

15. A method of assembling the syringe assembly of
claims 1 or 2, including the steps of:

inserting the hub through the main cavity of the
syringe body into the hub receiving cavity:

axially moving forward the hub until it abuts on
a frontal stop surface within the receiving cavity;

further pressing the hub in axial direction to
effect longitudinal elastical deformation of the
cylindrical wall surrounding the receiving cavity to effect
engagement of the sealing and retention groeve with the
sealing and engagement protrusion respectively formed on
the hub main body portion and the hub insértion portion;
and A

subsequently inserting the piston into the
syringe body main cavity.

16. A method of assembling the syringe assembly in
claim 9, including the steps of:

$:23145-a
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inserting the piston into the syringe body main
cavity;

inserting the main body portion of the hub into
the receiving cavity through the guide hole formed in the
forward terminal end wall of the receiving cavity whereby
the guide hole is radially widened elastically and upon the
main body portion being received within the receiving
cavity and the annular sealing and engagement protrusior
engaging with the annular sealing and retention groove znd
slight axial elastic elongation of the hub insertion
portion, the guide hole re-assumes its original diamete:
thereby a rearward facing stop surface at the forward
terminal end wall prevents removal of the hub through the
guide hole.

17. A method in accordance with claims 15 or 16
wherein the hub is a2 needle hub in which a needle is
preinstalled or is inserted after the needle hub has been
mounted within the hub insertion portion.

18. A method in accordance with claim 15 or 16
wherein the hub is a tube hub in which a tube for ligquid
transfusion is preinstalled or is inserted after the tube
hub has been mounted within the hub insertion portion.

19. A syringe assembly substantially as hereinbefore
described with reference to the accompanying figures 1-16.

20. A method of assembling a syringe assembly
substantially as hereinbefore described with reference to

the accompanying figures 1-16.

Dated this 17th day of December 1997
YOSHIKUNI SAITO
By his Patent Attorneys
GRIFFITH HACK
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ABSTRACT
A hub te be attachably and detachably inserted into a

hub insertion hole of a syringe body havipg a hub. insertion
hole cylindrically formed at a top thereof has a cylindrical
hub body through which the hub can be inserted into the hub
insertion hole and can be puiled ocut of the hub insertion
hole in a syringe body. At an outer peripheral portion of
the hub body, a hub stop groove in the shapé of a groove is
annularly formed capable of engaging with the hub stop rib.
At an end face of the hub body, a needle insertion hole
capable of inserting a needle therein is provided. A flow
hole is provided with the hub body such that the needle
insertion hole communicates with inside of the syringe body.
At an end face of the hub body, a piston engagement hole is

provided so as to engage with the piston.
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