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SPECIfICATION
SYRINGE
Detailed Description of the Invention
Industrial Field of Utilization

The present invention relates to a syringe for
containing medicine, medicine for animals, medicine
for clinical diagnosis, and any medicine using a
sy;inge barrel.

Prior Art

The coﬁVentional usual injection is contained in
an ampul or vial. In injection, first, the ampul is
cut, or rubber cap of the vial is bored to absorb the
injection liquid, and thereafter the injection is
given to a patient. 1In this case, the syringe is
disposed so that a single syringe needle is not used
for plural persons, thereby preventing infection of
bacteria.

Injection, usually, a single injection is
carried out as described above. As the case may be,
however, a mixed injection of two or more injections
is carried out in the injection for treatment of, for
example, knee-joint arthritis, shoulder-joint
arthritis. Injection of only the hyaluronié acid
natrium as a treatment medicine gives a patient a

severe pain. To moderate the pain, hydrochloric
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acid lidocaine as local anesthesia is mixed.with the
hyalurdnic acid.

Specifically, first, the ampul is cut to absorb
hyaluronic acid contained therein into a syringe.
Next, using the syringe needle, the rubber stopper of
a vial is bored to absorb'the hydrochloric acid in
the syrinée. Thus, two injections are mixed. This
mixed injection is injected into the affected part.
Two or more injections are also mixed.in the case
where freezed drier such as antibiotic, steroid,
vaccine, etc. or powder filler is sealed in a vial,
and its sélution or diluted solution is contained ‘in
an ampﬁl. In this case, first, the ampul is cut to
absorb the solution contained in the ampul into a.
syringe. The syringe needle is thrust through the
rubber stopper of a vial to inject the solution
within the syringe into the vial. The syringe needle
is once pulled out from the rubber stopper. The vial
is shaken to solve the freezing drier. The syringe
needle is again thrust through the rubber stopper to
absorb the solved injection into the syringe.
Thereafter, a patient is given the injection.

In the injection manners as described above,
persons engaged in medical treatment may be injured
by pieces of glass of the ampul in cutting the ampul.

Then, infection or contagion of hepatitis or AID may
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also occur owing to bleeding. When the ampul is cut,
minute fragments of glass may be mixed into the
injection. Further, when the syringe needle is
thrust through the rubber stopper, minute fragments
of the rubber may be mixed into_the injection. |
Mixture of these alien substances into a human body
was confirmed by a microscope. Bad influence of
these alien substances on the human body is
problematic.

In order to solve these problems, the syringe as
shown in Figs. 28(a) and 28(b) was proposed which is
disclosed in Japanese Patent Publication No.Sho 62-
58745. This syringe, as shown in Fig. 28(a),
includes a needle holder 1 on the side of a syringe
needle and a cylinder 4 closed at its ends by
plungers 2 and 3. The needle holder 1 and the
cylinder 4 are fabricated separately, and the space
formed by the plungers 2 and 3 is previously filled
with an injection. In use, as shown in Fig. 28(b),
with the cylinder 4 fit in the needle holder 1, the
plunger 3 is pushed toward the side of the needle.
Then, the plunger 2 is pushed into the needle holder
1 and the injection flows through a passage 6 formed
in the needle holder 1 toward the needle.

This syringe does not require necessity of

cutting the ampul, and hence can soive the problems
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of bacteria infection due to -injury in ampul cutting
and mixture of minute fragments of glass.

This syringe, however, can be appiied to oply
the case where a single kind of injection agent is
used. Where two or more injections are to be
injected, i.e., a mixed solution of two injections A
and B is to be injected, these injections A and B
must be mixed previously. In this case, even when
the injections A and B are solely presgnt,
respectively, and also stable for g long—-time
preservation, the mixture of injections A aﬁd B is
difficult to maintain its stability.

The solid injection of the antibiotiec, steroid
and other injections described above is solved in a
solution and the resultant injection liquid is
injected. 1In an emergent medical scene, doing suéh
an operétion is very troublesome. Further, the
syringe, which includes the needle holder 1 and the
cylinder 4 fabricated separately, is fabricated at
high production cost. Disposing such a syringe,
therefore, is wasteful.

In order to avoid such an inconvenience, the
syringe as shown in Figs. 29(a) and 29(b) which is
disclosed in Japanese Preliminary Publication No. sho
60-72561 was proposed. The éyringe includes a

cylinder 10 having a syringe needle connection
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portion 11 formed at one end and a plunger insertion

hole 12 formed at the other end and a plunger 13

inserted from the hole 12. In the cylinder 10, a

swelling portion 17 is formed and a partition portion
14 located apart from the swelling portion 497
divides the cylinder 10 into two chambers 15 and ié;
The chamber 15 contains injection powder and the
chamber 16 is filled with its solution or diluted
solution.

In use, when the plunger 13 is pushed, the
pressure in the chamber 16 is increased. As a

result, the partition portion 14 moves toward the

o .syringe needle to reach the swelling portion 17 as

showﬁ in Fig. 29(b). The swelling portion of the
cylinder constitutes a passage 17. When the
partition portion 14 reaches this portion, the
éolutioﬁ contained in the chamber 16 flows into the
chamberi;~;through the passage 17. As a result, the
powder is Solved to p}ovide an injection liquid.
Thereafter, air remaining in the chamber 15 is
discharged from the syringe needle. The resultant
injection is given to a patient.

Problems that the invention is to solve

The syringe disclosed in Japanese Preliminary
Publication No. Sho 60-72561 can previously contain

two different injections or injection agents. A cap

|l
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18, which is only one means of sealing the side of
thé syringe needle, is likely to come off.

Therefore, the sealing is unstable and the
preservation of the injection agents for a 1ong time
is difficult. 1In using ldcal anesthetic, many‘
clinical doctors say that the effect of a treatment
medicine is more manifest in separate injections than
in mixed injections. Specifically, it is prefe;able
to first inject local anesthetic without mixing the
local anesthetic with a treatment medicine to lose
the sense at the affected part, and thereafter inject
the treatment medicine.

The present invention intends to solve the above
ﬁroblem and provide a syringe which can be
manufactured at low cost enough to be disposable, can
accommodate one or plural different injection agents,
and provide an excellent sealing property making easy
the preservation for a long time.

' Another object of the present invention is to
provide a syringe which permits plural injection
agents to be preserved separately, and permits the
injection to be done after respective injection
agents have been mixed as necessity requires.

Still another object of the present invention is
to provide a syringe which permits separate injection

of injecting an A agent without mixing plural
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injection agents and thereafter injecting a B agent,
as necessity requires.
Means for Solving the Problems

In order to attain the above object, the present
invention, in a syringe comprising a cylinder having
a connection portion for a syringe needle at one end
5nd an opening at the other end, and a plunger to be
inserted into the cylinder from the opening, is
characterized in that

between said connection portion and said plunger
within said cylinder, at least one partition is
slidably_provided to divide watertightly the internal
sbace into plura; chambers of said cylinder;

within at least one chamber beyween said
partitions or between said partition and said
plunger, an injection agent is accommodated; and

a passage communicating each of said chambers
with said connection portion is provided when said
plunger is moved to the side of said syringe needle.

It is preferred that a plurality of partitions
are provided so that two or more chambers are formed
between said partitions or between said partition and
said plunger and said chambers are filled with
different injection agents.

Such a configuration may be adopted that said

passage is formed between said chambers, and after
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the injectioﬁ agents within said chambers are
collected into a single chamber as said plunger
advances, the resultant injection agent is injected.

Such a configuration may be adopted that said
passage is formed on only the side of said connection
portion, and as said plunger advances, the injection
agents in the_respectiﬁe'chambers are sequentially
injected without being mixed.

Such a configuration may be adopted that said
passage includes an enlarged portion formed in the

neighborhood of said syringe needle connection

‘portion, a cylindrical receiver, accommodated in said

enlarged portion, for slidably receiving said
éartition inside itself and a passing-through passage
formed in said receiver.

The present invention is characterized by
comprising a cylinder having a connection portion for
a syringe needle at one end and an opening at the
other end; two partitions formed apart from each
other within said cylinder; a hole formed in one of
said partitions remote from said connection portion;
a small cylindér whose tip abuts on said one
partition and which rotatably abuts on the inside of
said cylinder; a valve member, residing at the tip of

said small cylinder, for communicating the chamber

between said partitions with a chamber formed in said
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small cylinder in accord with the hole formed in said
partition or separating both chambers from each other
in displacement from said hole by rotation of said
small cylinder; a plunger slidably provided in said
small cylinder; and a passage communicating the
chamber between said partitions with said connection
portion is provided when said plunger is mbved to the
side of said éyringe needle.

Such‘a configuration may be adopted that another
small cylinder having the same structure as said
small cylinder is provided in said cylinder.

Such a configuration may be adopted that said
passage includes an enlarged portion formed in the
ﬁeighborhood of said syringe needle connection
portion, a cylindrical receiver, accommodated in said
enlarged portion, for slidably receiving said
partition inside itself and a passing—-through passage
formed in said receiver.

Such a configuration may be adopted that a
pillar member having a hollow portion communicating
with said connection portion and protruding into said
cylinder to close its tip is further provided; said
passage consists of said hollow portion of said
pillar member, a through—hole formed on the side of
said pillar member, one of said partitions being

slidably fit between the outer periphery of said
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pillar member and the inner periphery of said

"cylinder so as to close said through-hole; and said

passage is opened when said partition slides toward
the side of said syringe needle.

Such a configuration may be adopted that at the
center portion of a different partition from said
partition, a passage member having a double pipe
structure in which an internal cylinder is coaxially
held in an external cylinder with a gap from each
other is provided; said passage further includes a
hollow portion formed in said internal cylinder so
that the side of the syringe needle is opened and the
side of the plunger is closed and a through-hole
formed on the side of said internal cylinder; a
small partition for sealing said gap between said
internal and external cylinders and closing said
through-hole is slidably fit; and said passage is
opened when said partition slides toward said small
partition.

- Such a configuration may be adopted that a
passage rod member is provided within said cylinder
so as to extend along said cylinder in a longitudinal
direction of said cylinder and pass through said
partition and said plunger watertightly;

one of said passages includes

a terminal hollow portion formed along the

- 10 -
This Sheet Has Been Rep

TR




10

15

20

25

longitudinal direction of said passage rod member and
whose one end communicates with said connection
portion, and

a through—-hole formed in the neighborhood of the
other end of said terminal hollow portion and
éommunicating said hollow portion with the inside of
said cylinder;

the other passage includes at least one
intermediate hollow portion separated from said
terminal hollow portion and each other and formed
along the longitudinal direction of said passage rod
member, and

a through-hole formed in the neighborhood of
éach of béth ends of said intermediate hollow portibn
and communicating said hollow portion with the inside
of said cylinder; and

as said plunger moves, said partition is shifted
from the position where said passage is closed to the
position where the it is opened.

Such a configuration may be adopted that said
passage consists of at least one pair of through-
holes separated from each other by a distance longer
than the length of said partition in said cylinder
and a pipe connecting the through-holes of each pair
with each other

Such a configuration may be adopted that a

- 11 -
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passage communicating said.ﬁipe with said connection
portion is formed at said partition nearest to said
syringe needle.

Such configurations may be adopted that the two
syringes are ar:anged in parallel to form a single
connection portion for a syringe needle, or otherwise
the above two syringes in parallel and a forked
connection portion capable of being simultaneously
connected to the syringe needle connection portions
of said two syringes are provided.

Such a configuration may be adopted that

within s;id cylinder, a hollow fixed type small
cylinder is provided coaxially with said cylinder, at
a portion of the hollow portion of said fixed type
small cylinder a closing portion is formed, and on
both sides of said closing portion through-holes are
formed fo communicate the hollow portion of said
fixed type small cylinder with that of said extérnal
cylinder;

within said fixed type small cylinder, a
partition and a small plunger are fit to form one of
said plungers, and between said cylinder and said
fixed type small cylinder another partition and a
lafge plunger are fit to form the other chamber;

one of said passages includes a terminal

passing—-through portion formed within said fixed type
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small cylinder and one of said through-holes;

the other passage includes the other through-
hole; and

as said plunger moves, said partition is shifted
from the position where said passage is closed to the
position whe:e the it is opened.

Operation

In the syringe according to the present
invention structured as described above, medicine
liquids having different pr;perties or solutions are
sealed separately from each other in such a manner
that they are accommodated in plural chambers in
their individual states, and in use, the sealing
state is released by an external operation, thereby
permitting immediate use. 1In this case, it is
possible to inject the injection liquid #fter the
different injection agents are mixed with each other,
or sequentially inject the accommodated injection
agents without being mixed.

Several kinds of problems in actual injection
such as bacterial infection, mixture of glass powder
and rubber pieces in ampul cutting and vial thrusting
and difficulty of sucking high-viscosity medicine can
be solved, and plural injection agents can be
injected simultaneously by a very simple operation.

For this reason, burden for persons engaged in
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medical treatment ‘and patiénts can be relaxed.
Brief Description of the brawings

Fig. 1 is a sectional view showing the structure
of the syringe according to the present invention;

Fig. 2 is a sectional view for explaining the
method of using the syringe shown in Fig. 1;

Figs. 3, 4 and 5 are enlarged perspective.views
of a receiver used for the syringe shown in Fig. 1;

Fig. 6 is a sectional view of an embodiment in
which the cylinder is doubly structured;

Fig. 7 is a sectional view for explaining the
method of usiﬁg the syringe shown in Fig. 6;

Fig. 8 is a backside view of a typical
partition;

Fig. 9 is a backside view of a typical valve
member;

Fig. 10 is a sectional view of an embodiment in

.which the cylinder according to the present invention

is structured in a multiplex manner;

Fig. 11 is a sectional view showing the
structure of an embodiment in which & pillar member
is used;

Fig. 12 is a sectional view for explaining the
operation of the syringe shown in Fig. 11;

Fig. 13 is a sectional view of an embodiment in

which the cylinder of the syringe shown in Fig. 11 is
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~doubly structured;

Fig. 14 is a sectional view of an embodiment in
which two chambers.are arranged in parallel infa
single cylinder;

Fig. 15 is a side sectional view of the state
where the embodiment shown in Fig. 14 is in use;

Fig. 16 is an front sectional view of the
neighborhood of the opening portion.447!in the
embodiment shown in Fig. 15;

Fig. 17(a) and 17(b) are views showing an
embodiment of the present invention, (a) being a

sectional view of a non-used state and (b) being a

.. sectional view of the state where the operation of

injection is carried out;

Fig. 18 is a sgctional view showing the
structure of another embodiment of the present
invention;

Figs. 19(a) and 19(b) are views showing the
details of a passage~member used in the embodiment of
Fig. 18, (a) being a sectional view thereof and (b)
being a sectional view along line I - I of (a);

Fig. 20(a) is a sectional view showing the state
where the syringe has started the operation and Fig.
20(b) is a sectional view-showing the state where it
has completed;

Fig. 21(a) and 21(b) are views showing the

-_
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structure of arnother embodiment of thé present

invention, (a) being a sectional view of a non-used
state and (b) being a sectional view of the state
where the operation of injection is carried out;
Fig. 22(a) and.22(b) are views showing the
structure of still another embodiment of the present
invention, (a) be;ng a sectional view of a non—-used
state and (b) being a sectional view of the state
where the operation of injection is carried out;
Fig. 23 is a partial perspective view of the
embodiment of embodiment of Fig. 22;
Fig. 24 is a perspectiveEView of a partition;
Fig. 25.is a view showing'the structure of
;nother ﬁlunger in the émbodiment of Fig. 22;

Fig. 26(a) is a sectipnal@ view showing an

‘embodiment in which two syringes are arranged in

parallei, and Fig. 26(b) is a syringe needle used in
the syringe of Fig. 26(a);

Figs. 27(a) and-27(b) are views sthing a
further_embodiment of the present invention, (a)
being a sectional view and (b) being a perspective
Qiew; |

Figs. 28(a) and 28(b) are sectional views of the
syringe according to a pfior art; and

Figs. 29(a) and 29(b) are sectional views

showing the syringe according to anbther prior art.
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Embodiments

Figs. 1 and 2 are side sectional views showing
an example of an syringe barrel serving as a
container containing two kinds of injection liquids
or solutions according to the present invention.
Fig. 1 shoWs the state before use and Fig. 2 shows
the state in. use. In Figs. 1 and 2, reference
numergl 21 denotes a cylinder of glass or synthétic
resin; 22 an enlarged portion provided at the front
end of the cylinder 21; 23 a rear end of the cylinder
21; and 24. a plunger. Within the cylinder 21, a
chamber 33 sealed by partitions 31 and 32 and a
chamber 34 sealed by a partition 32 aﬁd a resin
stopper 30 are formed. The partitions 31 and 32 are
made of flexible resin inclusive of rubber and have
abpropriate folds formed on the outer periphery.
Different injection solutions are sealed in the
chambers 33 and 34, respectively. The resin stopper
30 is formed of the same material and in the same
structure as in the partition 32. The rear end of
the resin stopper 30 is connécted to the plunger 24.
The enlarged portion 22 is formed at the tip of the
partition 31 of the cylinder 21 on the side of the
syringe needle. A receiver 26 is provided so as to
bg fit in a recess 25 formed on the inside of the

enlarged portion 22. The receiver 26 is a barrel-
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like body made of porous flexible synthetic resin
through which fluid can flow in this example, and the
inner periphery forms a chamber 27 having the same
diameter as the inner diameter of the cylinder 21.
Before the plunger 24 and partitions 31 and 32 are
inserted in the cylinder 21, the receiver 26 is bent
so as to be inserted into the cylinder 21. The
receiver 26 is fit in the enlarged portion so that
the receiver 26 is restored to its natgral shape.
Before use, the chamber 27 whose interior is vacant
is communicated with the exterior of the receiver 26
and liquid passage 28. In this state, the chambers
33 and 34 are shut out from the outside. The
injection solutions sealed within tﬁe chambers 33 and
34, which are not mixed with each other and exposed
to the open air, can be preserved for a long time.
In use, when the plunger 24 is advanced to the
left side of Fig. 1, both partitions 31 and 32 are
also advanced under the liquid pressure. As a
result, when the partition 31 is fit in the receiver
26, the solution passage from the chamber 33 to the
receiver 26 is formed so that the interior of the
chamber 33 is communicated.with the syringe needle
29. Then, with the needle 29 directed upward, the
plunger 24 is pushea to draw out air. PFirst, the

injection within the chamber 33 is led to the

- 18 - ; THIS
~e. This Sheet Has Been Rep

A i



10

15

20

25

solution passage 28 through the receiver 26 in the
recess 25 and externally discharged from the needlé
29.

When the partition 32 is fit in the receiver 28
as a result of further advance of the plunger 24, a
passage communicating the chamber 34 with the
receiver 26 is now formedi Then, the injection
solution within the chamber 34 is externally
discharged. In this way, without mixing the
different injection solutions within the chambers 33
and 34, plural injection agents can be sequentially
given to a patient by only puéhing the plungér 24 .

There is a problem of -removing air contained in
£he chamber 34.' But, a vacuum filling system which _
has been developed by Cozzoli Co. Ltd. in U. S. A.
Using this system, the chamber 34 can be filled with
an injection agent with no air. Thus, taking out air
has become unnecessary.

The enlarged portion 22 of the cylinder 21 may
be férmed as a separate body to be watertightly fit
as in the prior art.

Fig. 3 is a perspective view of an example of
the porous receiver 26 used in the above embodiment.
The receiver 26 is not limited tolsuch a structure
but may be any structure as long as it can receive

the partitions and lead the solution to the solution
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passage 28 through recess_25. For example, as shown
in Figs. 4 and 5, the receiver 26 may be a
cylindrical member with openings having the same
diameter as that of the cylinder 21 so as to form a
space in the recess 25.

Figs. 6 and 7 are side sectional views showing
an embodiment in which the cylinder is formed in a
multiplex manner so.as.to provide plural injection
agent chambers. Fig. 6 shows the state before use
and Fig. 7 shows the state in use. This embodiment
is also suitable to not only the case where different
injection solutions are injected but also the case
'-,where a solution is mixed with frozen and dried sélid
médibineg and the injection solution thus created.is_
injected. In this embodimént, a small cylinder 1186
which internally abutslon-the inside of a-cylinder
101 is provided. A valve member 115 is provided'ﬁt
the tip of the small cylinder 116 to form a chamber 114 |
between itself and ahstopper 110.. On the front end
of the valve member 115, a partition 112 is provided
so as to form a chamber- 113'between itself and a
partition 111. The wvalve member 115 is providgd with
an opening 117 and the partition .112hs also provided
wiih an opening 118. Wheﬁ the small cylinder 116 is
rotated, the openings 117 and 118 can be aligned with

each other so that the chambers 113 and 114 are
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communicated with each other. An enlarged portion
102 is providea at the needle—side tip of the
partition 111 of the cylinder 101. A receiver 106 is
provided so as to be fit in the recess 105 prbvided
on the inside of the enlarged portion 102. 1In this
embodiment, the receiver 108 is a barrel—-shaped
member with pores made of flexible synthetic resin as
shown in Fig. 4. The outer periphery of the
receiver 106 constitutes a space permitting flow of
solution between itself and the recess 105, and the
inner periphery forms a chamber 107 having the same
diameter as the_innér diameter of the cylinder 101.
Before use, the interior of the chamber 107 which is
vacant is communicated with the outside through the
pores of the receiver 106 and thé solution passage
108. In this embodiment, where liquids are sealed in
both chambers 113 and 114, the syringe can be used in
the following manner. When the plunger 104 is
advanced, the partition 111 is also advanced as
described above. When the partition 111 is fit in
the receiver 106, the medicine contained in the
chamber 113 is discharged through the pores of the
receiver 106 and the solution path. After the
medicine contained in the chamber 113 is completely
discharged until the partition 112 abuts on the

partition 111, the small cylinder 116 is rotated so

- 21 - rﬁ:.
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that the opening 117 of the valve member 115 is

aligned with the opening shown in Fig. 8. With the
valve member 115 thus opened, when the plunger 104 is
further advanced, the medicine contained in the
chamber 114 will be discharged externally thrqugh the

opening 117, grooves 119 of the partition 112 ishown

in Fig. 8, a recess 120 of the partition]JJJ, pores

of the receiver 106, recess 105 and solution passége
108.

The valve member 115 may be opened before the
medicine in the chamber 113 is discharged.

Where medicine powder is sealed in the chamber

-113 and its solution is sealed in the chamber 114,

- first, with the valve member opened, the plunger 104

is advanced to lead the liquid in the.chamber il4
into the chamber 113. The medicine c#n be solved ;
sufficienfly by shaking. By further advancing tﬁg
plunger 104, the injection solution can be.given to a
patient as it is. Ih this embodiment also, if the
syringe is used in such a manner that the openings
117 and 118 are not aligned with each other, the
respective injection agents contained in the chambers
113 and 114 can be separately injected.

Fig. 10 shows an embodiment similar to the above
embodiment but in which the cylinder structure is
formed in a triple manner. In this embodiment, in

\
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[
addition to the cylinder 201, cylinders 215 and 21§

are provided, and within the cylinder 215, a chamber
214 is formed. An opening 217 is provided at the tip
of the cylinder 215, an opening 218 is provided at
the tip of the cylinder 216 and an opening 219 is
provided at ‘a partition 219 fixed to the tip of the
éylinder 216. These openings constitute different
valves. In use, when the cylinder 215 is rqtated SO
that the opening 217 ana the openings 218, 219 are
aligned with each other, the chamber 214 is
communicated with the chaﬁber 213. Thus, the

injection agent contained in the chamber 214 can be

- - supplied to the chamber 213, or otherwise can be

directly discharged as in the embodiment described
above. Iq this case, the partition 211 is preferably
brovided with grooves as in Fig. 8.

In this embodiment aléo, if the syringe is Jéed
in such a manner that the openinés'217, 218 and 219
are not aligned withieach other, the respective
injection agents contained in the chambers 213;and
214 can be separately injected without being mixed.

The enlarged portion 202, recess 205 formed on
its inside, receiver 206 fit in the recess 205 and
solution passage 208 may be structured in the same
fashion as in the previous embodiment.

Figs. 11 and 12 are side sectional views showing

- 23 - -
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still another embodiment. ¥Fig. 11 shows the state
before use and Fig. 12 shows the-state in use. In
Fig. 11, reference numeral 301 denotes a cylinder
made of synthetic fesih or glass; 302 a tip of the
cylinder; 303 a rear end; and 304 a plunger. Within
the cylinder 301, a chamber 313 which is watertightly
sealed By partitions 311 and 312 of flexible resin is
provided. At the center portion of the cylinder tip
302, a cylindrical pillar member 305 which projects
into the cylinder 301 and has a sharp tip is
provided, and within the pillar member, a solution
passage 308 communicating with the side of‘the
syringe needle 309 is passed. The solution passage
308 is communicated with fhe inside of the cylinder

301 through an opening portion 307 prov1ded in the

'plllar member 305.

The partition 311 in this embodiment has a
doughnut shape having a hole at its center. Before
use, the inner periphery of the partition 311 is fit
in the outer periphery of the pillar member to close
the above opening portion 307 tightly, and the outer
periphery 311 of the parﬁition intimately abuts on
the inner periphery of the cylinder 301 to stop
communication with the outside. The tip of the
pillar member 305 is made sharp so that it can be

easily inserted into the central opening of the

- 24 -
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partition 312. The partition 312 is made of the
same flexible synthetic resin as that of the
partition 311, and its syringe needle side has such a

shape that the sharp tip of the pillar member 305 can

‘be inserted with no opening. The outer periphery of

the partition 312 intimately abuts on the inner wall
of the cylinder 301 to. stop communication with the
open gir. Thus, the chamber 313 formed between the
partitions 311 and 312 is completely shut out from
the open air. An injection solution is sealed in the
chamber 313. Although the tip portion 302 shown in
Fig. 11 is a separate body from the cylinder 301,
which is watertightly fit, it may be formed
integrally to the cyliﬁder'301.

In use, when the plunger 304 is advanced to the
léft side of Fig. 11, the partition 312 is advanced
and the partition 311 is also advanced under the
liquid pressure created. An air opening 310 serves to
release the air pressure generated by advancement of
the partition 311. When the partition 311 continues
to advance, the opening portion 307 of the pillar
member is opened for the chamber 313 so that the
chamber 313 is communicated with the open air through
the opening portion 307, solution passage 308 and
syringe needle 309. 1In this state, when the cylinder

is directed upward, air bubbles in the chamber 313
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are led to the opening portion through the depression.
provided at the partition 311. .When the plunger 304
is further pushed, the air bubbles are discharged
externaily through the syringe needle 309. 1In this
state, an injection can be immediately given to a
patient. As shown in Fig. 12, when the plunger 304
is pushed, the injection solution within the chambér
313 is led to the solution passage 308 and exfernally
discharged from the syringe néedle 309. When the
plunger 304 continues to advance, the tip of the
pillar member 305 is fit into the concave portion
aﬁd the injection solution in the chamber 313 is
discharged almost completely. Thus, the plunger 304
ﬁas only to be pushed in order to give automatically
the injection solution contained within the chamber
313 ﬁo a patient.

Fig. 13 is a side sectional views showing an .
embodiment in which the cylinder is formed in a
multiplex manner so as to provide plural injection
agent chambers. This embodiment is also suitable to
not only the case where different injection solutions
are injected but also the case where a solution is
mixed with frozen and dried solid medicines and the
injection'solution thus created is injected. In this
embodiment, a small cylinder 416 which intérnally

abuts on the inside of a cylinder 401 is provided. A
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partition 412 is provided at the tip sf the cylinder
401 so as to form a chamber 413 between itself and a
partition 411. Fﬁrther, within the cylinder 4186, a
chamber 423 is formed'between the partition 422 and
partition 421. Different medicines are sealed in the
chambers 413 and 423.

In this embodiment, where liquids are sealed in
both chambers 413 and 423, the syringe can be used in
the following manner. When the plunger 404 is
advanced, the partition 421 is also advanced as
described above. Then, an opening portion 427

provided at a pillar member 425 opens so that the

"ghamber 423 and the chamber 413 are communicated with

each other through a solution passage 428. Reference
numeral 430 denotes an opening for cohmunicating the’
pillar member with the solution passage so thai the
partition 421 is not prevented from advancing. When
the plunger 404 is further advanced or otherwise the
cylinder 416 is advanced, the partition 411 is
advanced under liquid pressure created. Thus, the
passage 407 provided at the pillar member 405 is
opened so that the medicine contained in the chamber
413 can be externally discharged through the solution
passage 408. By further advancing the plunger 404
and the cylinder 416 as they are, the injection

solutions contained in the chambers 413 and 423 can
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be given to a patient.

In Fig. 13, where frozen dried medicine powder
is sealed in the chamber 413 and its solution is
sealed in the chamber 423, first, with the valve
member opened, the plunger 404 is advanced to lead
the solution in the chamber 423 into the chamber 413
in the same manner as described above. The solid
medicine contained within the chamber 413 is solved

sufficiently. Thereafter, by further advancing the

.plungér 404 and the cylinder 418, the injection

solution can be immediately given to a patient.

Figs. 14 and 15 are side sectional views of an
embodiment in which chambérs with different
injections sealed are arranged in parallel within the
cylinder. Fig. 16 is a side Sectional view of the
neighborhood of the partition 441 faken albng line |
A — A. In this embodiment, the interior of the
cylinder 431 is partitionea longitudinally in two
columns to provide a chamber.443 watertightly sealed
by partitioné 441 and 442 and a chamber 453
watertightly sealed by partitions 451 and 452. At
the front end of a partition plate 445 partitioning
the both chambers on the side of the syringe needle,
a solution passage 438 communicating with the open
air is providea which is communicated with the

chamber 443 through an opening portion 447 and with
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the chamber 453 through the opening portion 457.

In use, as shown in Fig. 15, when plungers 444
and 454 are advanced simultaneously or separétely,
the partitions 441 and 451 are also advanced
simultaneously or separa£ely. Then, the opening
portions 447 and 457 are opened.- As a result, the
medicine contained in the chamber 443 can be
externally discharged through the opening portion 447
and solution passage 438 while the medicine contained
in the chamber 453 can be externally'dischArged
through the opening portion 457 and-solution passage
438.

The cylinder 521 of a syringe 520 as shown in

Figs. 17(a) and 17(b), which can be manufactured by

molding of'glass and plastic and has a cylindrical.
shape, is provided with a connection portion 521la for
a syringe needle 522 at one end and an opening 521b
and a flange 521c at the other end.

Within the cylinder 521, a rod—-like member 523
having a hollow portion 523a communicating with the
connection portion 521a is located, and its tip on

the side of a plunger is closed. On the side of the

- rod member, a through—hole 523b is made. The rod-

like member 523 can formed integrally to the cylinder

§21.

A partition 524 is fit watertightly and slidably
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owing to its elasticity of material between the
external surface of the rod—like member 523 and the
internal surface of the cylinder 521. A.plunger 525;
which is made of the same elastic material as that of
the partition, includes a female screw formed on the
opening side at the center. The female screw is
screwed to a male screw at the tip of a haft of the
plungér.

Within the cylinder 521, the partition 524 forms
two chambers 526 and 527. Only the chamber 526
sandwiched betweep the partition and plunger is
filled with an injection solution. The other
chamber 527 is left vacant. 1In the wall on the side
éf the syringe needle, an air vent 521d is formed.
Because of such a structure, the syringe according to
this embodiment can be easily manufactured at low
cost.

An explanation will be given of the operation of
the syringe.

First, with the syringe needle directed upwards,
as shown in Fig. 17(b), the plunger 525 is pushed
toward the syringe needle 522. This enhances the
pressure of the chamber 526. The partition 524 moves
toward the syringe needle 522 letting air out of the
chamber 527 through the vent 521d, thereby opening

the through-hole 523. Where the chamber 526 contains
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air, when the plunger 525 is pushed as it is, air
passes through the through—-hole 523b and the hollow
portion 523a and is taken out from the syringe 522.
After air is taken out, an injecfioh is given to a
patient.

- Figs. 18 to 20 show syringes which can

previously accommodate two different injection

solutions and preserve fhem for a long time. In Fig.
18, a syringe 530 inélu&es a cylinder 531, a syringe
needle 532% a rod—-like member 533, a partition 534
and a plunger 535 which have the same configuration
as in the embodiment shown in Fig. 17.

This embodiment is characterized in that another
partition 531 is formed between the partition 534 and
the plunger 535. Thus, there are three chambers 537,
538 and 539. Of these chambers, the chamber 538
formed between the partitions 534 and 536 and the
chamber 537 formed between the partitionh 536 and the
plunger 535 are filled with different injection
agents. The partition 536 has an opening formed
centrally in which a passage member 540 is
watertightly fit.

Figs. 19(a) and 19(b) show the details of the
above passage member 540. As seen from the figures,
the passage member 540 includes an outer cylinder

540a and an inner cylinder 540b which are arranged
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concentrically. The outer cylinder 540a is coupled
with the end of the inﬁer cylinder 540b at the end on
its needle side. The inner cylinder 540b has a
hollow portion 540f with the needle side being opened
and fhe plunger side being closed and having a sharp
tip, through the side of which a through-~hole 540c¢c
vertically passes. Between the external cylinder
540a and the internal cylinder 540b, a small
partition 540d made of the same elastic material aé
those of the partitions ‘5634 and 536 is watertightly
fit. Numeral 540e denotes an air vent. The passage
member 540 having such a configuration is fit in the
partition 536 so that the chambers 537 and 538 can be
maintained in a watertightly divided state. |

Now referring to Figs. 20(a) and 20(b), an
explanation will be given of the operation of the
syringe.shown in Fig. 18.

First, with the needle 532 of the syringe 530
directed upwards, the plunger 525 is pushed toward
the syringe needle 532. This enhances the pressure
of the chamber 537. Then, the small partition 540d
moves toward the side of the syringe needle 532 to
open the through—-hole 540c. Thus; the passages 540
and 540f communicating the chamber 537 with-the
chamber 538 are opened. The air cont;inéd in the

chamber 537 is first supplied into the chamber 538
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and subsequently the injection agent also starts to
be supplied.

Thus, the pressure in the chamber 538 is also
enhanced so that the partition 534 moves toward the
syringe needle 532. As a result, the through-hole
533b opens so that the passagés 533a and 533b between
the chamber 538 and the connection portion 53la are
communicated with each other.

Where air as well as the injection solution is
contained in.the chamber 538, the air in the chamber

538 is exhausted from the opened passages. As a

result, air contained in the chambers 537 and 538 can -

-be completely taken out. After the air is taken out,

with the chambers 537 and 538 filled with the
injection solution, an injection is given to a
patient. |

Fig. 20(b) shows the state of the syringe ﬁfter
the injection is completed. 1In order that the
injection contained in the syringe is completely
discharged, a concavé portion 536a receiving the rod-
like member 533 is formed in the partition 536, and a
protrusion 535a (Fig. 20(a)) complementary to the
small partition 540d is formed.

Where the injection agent in the chamber 538 is
solid such as powder, the air in the chamber 537 is

exhausted and the liquid in the chamber 537 is
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subsequently supplied into the chamber 538. This can

be performed by previously adjusting the amount of
air. When the liquid is completely supplied into the
chamber 538, the syringe is shaken to solve the
injection powder into a solution. The;eafter, with
the air in the chamber 538 exhausted, an injection
will be glven to a patlent

The cyllnder 551 of Ehe syrlnge 550 as shown 1na
Figs. Zl(a) and Zl(b) has also substaritially the same

structure as those of the cylinders 521 and 531 in

the first and second embodiments, but is different in

a passage rod member 553 provided on the center axis

» .within the cylinder instead of the rod—-like member.

The passaée rod member. 553, which is a slender rod
having an outer disk-shape, is extendgd from the end
on the side of a coﬁnection portion 55l1la for a
syringe needle to an opening end 551b on the
opposite side to pass through the partifioﬁs 5§54, 556
and plunger 555. The cylinder is partitioned into
the chambers 557, 558 and 559 by the partitions and
plunger. The chambers 557 and 5§58 of these chambers
afe filled with.different injection agents.

At the end of the passage rod member 553 on the
side of the connection portion 5§5la, a terminal |
hollow portion 553a communicating with the syringe

needle 552 is formed, and at the end of the terminal
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hollow portion 553b on the side of tlie plunger, a
through—-hole 553b communicating with the chamber 559
is formed. An intermediate hollow portion 553c.is
formed apart from the terminal hollow portion 5538 by
a distance longer than the length of the partition
553a. At both ends of the intermediate_hollow
portion 563¢, through-holes 553d and 553e
communicating with the inside of the cylinder are
formed.

An explanation will be gi§en of the operation of
the syringe shown in Fig. 21. As shown in Fig.

21(b), when the plunger 555 is pushed into the

' -~.cylinder, the pressure in the chamber 557 is enhanced

so that the partition member 556 moves toward the
syringe needle 556. Thus, the through-hole 553e of.
the intermediate hollow portion 553¢ is opened so

that the passage consisting of the. through-hole 5%3e,

intermediate hollow portion and through-hole 553d is

opened. As a result, air and/or injection agent in
the chamber 557 moves into the chamber 558 to enhance
the pressure in the chamber 558. When the pressure
in the chamber 558 is enhanced, the partition 554
moves to open the through—-hole 553b. Thus, the air
or injection agent is diseharged form the syringe
needle 552 through the terminal hollow portion 553a.

If the volumes of the injection agent and air in

_________‘__~N~_“-_
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‘the chamber 558 are suitably set in rélation to the

volume in the chaﬁber 557, the partition 554_can be
shifted toward the syringe needle 552 after the
injection agent is completely shifted into the
chamber 558. Namely, the chamber 558 can be
previously filled with a powder injection agent.
Figs. 22 to 25 show syringes suitable to inject
a very small amount of injection agent such as
several kinds of prophylactic vaccine.
Traditionally, such an injection has been
carried out in schools or the like. 1In this éaée, a

school doctor and others prepare an injection.

.. solution by mixing injection powder and a solution

(or diluted solution), and put the injection solution
in & large syringe, and give many pégsons'the

prepared injection solution using this single

-syringe. In this case, it was very problematic:%b

use the single syringe for plurédl persons and also
was difficult to givé a single person a fixed amount
of injection agent. This embodiment intends to solve
such a problem.

The syringe as shown in Fig. 22 ias a slender
cylinder 561 for injection of a small amount of
injection agent. As sgeﬁ from Fig. 23, the cylinder
561 is provided with plural pairs of through-holes
§6la and 561a’; 561b and 561lb’; 561c and 561lc’; and

_«m\—w\_. )
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561d and 561d’. The pairs of through-holes are

.coupled with each other by hdllow pipes 563a, 563D,

563¢c and 583d, respectively. The distance between
the through4holes of the respective pairs is made
longer than the axial length of each of the
partitions 564 and 566.

Partitions 564 and 566 and a plunger 561 are fit
in the cylinder 561 to form three chambers 567, 568
an@ 569. The partitions, which may be made of an
elastic material as in the pre?ious embodiments, may
be formed of a rod of a hard plastic or stainless
steel because the internal diameter of the cylinder
is small. The chamber 568 between the partitions and
;hamber 567 between the partition 566 and the plunger

565 are filled with injection agents. The plunger

565 is connected to a grip 570 through a screw.

An'explanation will be given of the opergtion of
the syringe according to this embodiment. When the.
plunger 565 connected to the grip 570 is pushed into
the cylinder 561, the pressure in the chamber 587 is
enhanced so that the partition 566 moves towards the
side of the syringe needle 562. When the partition
566 is positioned between the pair of through-holes
561c and 561lc’ and between the pair of through-holes
561d and 561d’ which are formed on the side nearest

to the plunger, the chambers 567 and 568 are
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communicated with each other through the pipes 563¢
and 563d. Then, air and an injection agent flow from
the chamber 567 into the chamber 568. Thus, the
pressure in the chamber 568 is enhanced and the
partition 564 is pushed. When the partition 564 is
located between the pair-of through—holes 56la and
56la’ formed on the side of the syringe needle, the
chambérs 568 and 568 are communicated with each
other. 8Since the chamber 569 and tﬁe syringe needle
are previously communicated with other, the chamber
568 is évqntually:communicated with the syringe
needle. This embodiment, which is simple in
structure, can be also applied to a small-sized
cylinder having a small bore size. The syringe
according to this embodiment,.which can be easily
machined by'only making through-holes on the side of
the cylinder and connecting these through-holes by
pipes, can be manufactured at low cost. The syringe
according to this embodiment, which is particularly
suitable to a small-sized syringe, can be also
applied to a syringe having a usual size.

Fig. 24 is a perspective view of the partition
564 nearest to the side of the syringe needle 562.
As seen from Fig. 24, the partition 564 includes
front and rear cylinder portidns 564a and 564b having

equal diameters and a small diameter portion 564c
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sandwiched between these front and reaf cylinder
portions? A hole 564d formed vertically to the axis
in the small diameter portion 564c is made orthogonal
to a hole 564e made along the axis from the end of
the one cylinder 564a. As seen from Fig. 22(b), when
the partition 564 is brought into contact with the
side of the syringe needle of the cylinder 561, the
small diameter portion 564c is caused to correspond
to the through-holes 561la and 561lb so that the
passage is not closed.

Fig. 25 shows another embodiment of a plunger

565’ and a grip 570'. As seen from Fig. 25, when the"

plunger 565’ is fit in the cylinder 561 so as to be
éecessed, the plunger 565’ with no screw can be alsq
ﬁushed into the cylinder 5861.

Fig. 26 shows an embodiment in which two
syringes each shown in Fig. 17 arrgnged in parallel
are coupled with each other by coupling members 581
and 582. The cylinders 521 and 521° are previously
filled with different injection agents. A syringe
needle 583 has a forked connection portion as seen
from Fig. 26(b). While the syringe needle is not
used, the connection portion of the syringe remains
covered with a cap 584. The syringe needle is
preferably sealed in a sterilized seal 585.

In use, both plungers, coupled with each other
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by a coupling tool 586, may be pushéd simultaneously,
or otherwise individually. The syringe accopding to
this embodiment is suitable to the case where it is
not required for the two injection agents to be
combined with each other.

In the embodiment shown in Fig. 27, within a
cylinder 591.of a syringeJSQO, a fixed type small
cylinder 593 is provided coaiially with the cylinder
591 so that the external cylinder 591 has a doughnut-
shaped space. Within the fixed-type small cylinder
583, a partition 594 and a.small plunger 595 are fit,

while within the cylinder 591, a doughnut shapéd

'-partitiop 596 and a large plunger 597 are fit. A

chamber 598 is formed between the partition 594 of

the fixed type small cylinder 593 and the smalli |
plunger.595? and a doughnut—-shaped chamber 599 is
formed between the partition 596 of the cylinder-égl
and the iarge plunger 597. The chambers 598 fand"599 L
are filled with différent injection agents.

In the fixed—-type small cylinder 593, a closing
portion 593a is formed in the neighborhood of the
syringe needle 582, and the hollow portion at the end
on the side of the syringe needle 592 is a slender
terminal passing—-through portion 600 communicating
with-the syringe needle 592. In contact with the

right end of the terminal passing—-through portion

-
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600, i.e., left end of the closing portion 593a, a C.
vertical through—holé 593b is formed so as to |
communicate the inside of the external cylinder 591

with the syringe needle 592. At the position

slightly apart from the closing portion 593a, a

vertical through—hole 593b is formed so as to

communicate the inside of the external cylinder 591

with the hollow portion of the fixed type small

cylinder 593. The closing portion 593a, which has
only to close the hollow portion of the fixed type
small cylinder 583 there, may be hollow or solid.

An explanation will be given of one example of
the operation of the syringe according to this
embodiment.

First, a pushing portion 595°' is pushed to puéh
the small plunger 595 toward the'syringe needle 592.
The pressure in the chamber 598 is enhanced so that
the partition 594 moves toward the syringe needle
582. Air which is present on the syringe needle side
of the syringe enters the chamber 599 through the
through-hole 593c to enhance the pressure in the
chamber 599. Correspondingly, the doughnut-shaped
partition 596 moves toward the syringe needle. Air
on the left side of the partition 596 is externally
discharged from an air vent 591d.

When the partition 594 moves to exceed the
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through-hole 593¢, the 'injection agent in the chamber
598 flows through the through—hole 593c into the
chamber 5989. Two injection agents are mixed there.
With an increase in the pressure, the doughnut-—shaped
partition 596 further moves toward the syringe needle
592. |

When a pushing portion 595’ for the small
plunger 595 overlaps a pushing portion 597’ for the.
large plunger 587, the large plunger 597 alsd starts
to move toward the syringe needle 597 so that the
pressure in the chamber 599 is further enhanced. As
a result, the doughnut—-shaped portion 596 eventually
moves to the left side of the throqgh—hole 593 so
éhét the chamber 599 is communicated with the syringe
needle 592 through the ﬁhrough—hole 593b and terminal
passing—through portion 600. In this state, with the
syringe needle 592 directed upwards, air contained in
the chamber 599 is externally discharged.

Thereafter, an injection is carried out.

Incidentally, the space from the through—hole
593b to the needle 592 should be made as small
possible so that the residue of the injection
solution can be minimized.

Effects of the Invention
As described gbove, in accordance with the

present invention, a syringe can be provided which
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can accommodate one or more injection agents
separately and stably preserve them for a long time
in a state shut out from the open air. 1In addition,
in use, these injection agents can be immediately
given to a patient by a simple_operation. Further,
not only "mixed injection" can be performed that
plural injection agents are mixed and the injection
agent thus 6reated is injected can be performed, but
also "separate-injection" can be performed that
plural injectidn agents can be successively injected
in such a manner that an "A" agent is injected and a
"B" agent is thereafter injected.:

The syringe defiﬁed in any claim can be easily
ﬁanufactured at low cost and also disposable.
Particularly, adoption of a structure in which the
through—holes formed in a cylinder are coupled with
each other by a pipe permits a small-sized syringe to
be further manufactured at further low cost. Such a
syringe is most suitable to the injection of a small
amount. Since the injection agent(s) is not exposed
to the open air in operation, there is no fear of

pollution.
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Claims

I

1 A syringe comprising a cylinder having a

connection portion for a syringe needle at one end

and an opening at the other end, and a plunger to be

inserted into the cylinder from the opening,

characterized in that

between said connection portion and said plunger

within said cylinder, a plurality of partitions are

slidably prov1ded to divide watertightly the internal

space into plural chambers of said cyllnder,

between said partitions or between said

are formed;

. partition and said plunger, two or more chambers

"the chambers are filled with different injection

>
_

agents; and

a passage communicating each of said chambers

with said connection portion is provided when said -

‘plunger is moved to the side of said syringe needle.

i !

2 A syringe according to claim 1) characterized in

that said passage is formed between said chambers,

and after the injection agents within said chambers

are collected into a single chamber as said plunger

advances, the resultant injection agent is injected.

—~ 44 -
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3 A syringe according to claimllicharacterized in
that said passage is formed on only the side of said
connection portion, and'as said plunger advances, the
injection agents in the respective chambers are

sequentially injected without being mixed.

4{ A syringe comprising a cylinder having a

connection portion for a syringe needle at one end
and an opening"at'the other end; two partitions

formed apart from each other within said cylinder;

.~ a hole formed in one of said partitions remote from

said'connéction portion; a small cylinder whose tip
abuts on said one partition and which rotatably abuts

on the inside of said cylinder; a valve member,

residing at the tip of said small cylinder, for

communicating the chamber between-said partitions

_ with a chamﬁer formed in said small cylinder in

accord with the hole formed in said partition or
separating both chambefs from each other in
displacement from said hole by rotation of said small
cylinder} a plunger slidably-provided in said small
cylinder; and a passage communicating the chamber
between said partitibns_with'said connection portion

is provided when said plunger is moved to the side of
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said syringe needle.

A syringe according to claim4 , characterized in
that another small cylinder having the same structure

as said small cylinder is provided in said eylinder.

A syringe according to claim 4, characterizeq in
that said passage includes an enlarged portion fo}med
in the neighborhood of said syringe needle connection
portion, a cylindrical receiver, accommodated in said

enlarged portion, for slidably receiving said

‘partition inside itself and a passing—-through passage

.. formed in said receiver.

7 . _ .” A syringe comprising a cylinder having

-

a connection portioﬁ for a syringe needle at one end
and- an opening at the other end, and a plunger-toﬁﬁe

inserted into the .cylinder from the opening,

_'characterizedgin that-

between said connection portion and saiq plunger
within'said c&linder, at least one partition is
slidably provided to divide watertightly the internal
space into.plural chambérs of said cylinder;

_within at least one éﬁamber between said
partitions or between said partition and said

plunger, an injection agent is accommodated;
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a passage communicating each of said chambers
with said connecting portion is provided when said
plunger is moved to the side of said syringe needle;

a pillar member having a hollow portion
communicéting with said connection portion and
protruding into said cylinder to close its tip is
further provided;

said passage consists of said hollow portion'of

said pillar member and a through-hole formed on the

- side of said pillar member;

one of said partitions is slidably fit between

the outer periphery of said pillar member and the

.+, inner periphery of said cylinder so as to close said

thréugh—hdie; and

said passage is opened when said partition

s,
S

slides toward the side of said syringe needle.

L |

I
i

7_8« A syringe according to claim;lé characterized in

_that at the center portion of a different partition

from said partition, a passage member having a double
pipe sfructure'in which an internal cylinder is
coaxially held in an external cylinder With a gap
from;each other is provided, said passage further
includes a hollow portion férmed_in said.internal
cylinder so that the side 6f the syringe needle is

opened and the side. of the plunger is closed and a
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through—hole formed on the side of said internal
cylinder; a small partition for sealing said gap
between said internal and external cylinders and
closing said through-hole is slidably fit; and said
passage is opened when said partition slides toward
said small partition.
2. A syringe comprising a cylinder haQing
a connection portion for a syringe needle at one end
and an opening at the other end, and a plunger to be
inserted into the cylinder from the opening,
characterized in that

between said connection portion and seid plunger
Qithin said cylinder, at least one partition is
slidably provided to d1v1de watertlghtly the internal
space into plural chambers of said cyl1nder;

wifhin at least one chamber between said

partitions or between said partition and said

.plunger, an injection~egent is accommodated;

a passage communicating each of said chambers
with said connecting portion is provided when said
plunger is moved to the side of said syringe needle;

~a passage rod member is provided within said

_cylinder so as to extend along said cylinder in a

longitudinal direction of said cylinder and pess

through said partition and said plunger watertightly;
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one of said passages includes

a terminal hollow portion formed in the
longitudinal direction of said passage rod member and
whose one end communicates with said connection
portion, and

a through-hole formed in the neighborhood of the
other. end of Said terminal hollow portion and
communicaﬁing said hollow porfion with the inside of
said cylinder;

the other passage includes at least one
intermediate hollow portion separated from said
terminal hollow portion and each other and formed in
;he longitudinal direétion of said passage.rod
‘ﬁembef, and

a throdgh—hole formed in the neigfborhood of
gach of both:ends of:said intermediat:.hollow porti&n
and cqmmunicating said hollow portion with the iqﬁiﬁe
of said cylinder; and

as said plunger moves, said paftition is shifted
from the position where said passage is closed to the

position where the it is opened.

105. , A syringe comprising a cylinder having
a connection portion for a syringe needle at one end
and an opening at the other end, and a plunger to be

inserted into the cylinder from the opening,
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characterized in that

between said connection portion and said plunger
within said cylinder, at least one partition is
slidably provided to divide watertightly the internal
space into plural chambers of said cylinder;

within at least one chamber between said
partitions or between said partition and said
plunger, an injection agent is_accommodated;

a passage communicating e#ch of said chambers
with said connecting portion is provided when said
plunger is moved to the side of said syringe needle;

said passage consists of at least one pair of

{f through-holes separated from each other by a distance

longer thén the length of said partition in said
cylinder'andva pipe connecting the thqgugh—holes of

-

each pair with each other

By

11 |. A syringe according to claiqaﬂ , characterized

~in that a passage communicating said pipe with said

connection portion-is formed at said partition

nearest to said syringe needle.
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12 . A syringe comprising a cylinder having

a connection portion fo; a syringe needle at one end
and an opening at the other end, and a plunger to be
inserted into the cylinder from the opening,
characterized in that

between said connection portion and said plunger
within said cylinder, at least one partition is
slidably provided to divide watertightly the interhal
space into plﬁral chambers of said cylinder;

within at least one chamber between said
partitions or between said partition and said
plunger, an injection agent is accommodated;

a passage communicating each of said chambers

with éaid connecting portion is provided when said

plunger is moved to the side of said syrlnge needle; -
within said cyllnder, a hollow flxed type smal{
cylinder is provided coaxially with said cylinder,ﬁat

a portion of the hollow portion of said fixed type

_small cylinder a closing portion is formed, and on

both sides of said closing portion, through-—holes are

formed to communicate the hollow portion of said

fixed type small cylinder with that of said external

cylin¢er;
within said fixed type'émall cylinder, a
partition and a small plunger are fit to form one of

said plungers therebetween, and between said cylinder
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and said fixed type small cylinder another partition
ana a large plunger are fit to form the other chamber
therebetween;

one_of said passages includes a terminal
passing—-through portion formed within said fixed type
small cylinder and one of said through-holes;

the other passage includes the other throughf
hole; and .

as said plunger moves, said partition is shifted
from the position where said passage is closed to the

position where the it is opened.
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