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SAFETY SYRINGE

FIELD OF THE INVENTION

The present invention relates to syringes, and in particular to a safety
syringe, wherein when a push rod is used to pull the syringe needle
backwards, it will elastically reduce into the syringe needle of the syringe
cylinder. Thereby the syringe needle is shifted and thus the syringe needle

cannot be reused.

BACKGROUND OF THE INVENTION

Syringes are necessary in current medical operations. Currently, the
syringe needle 1s disposable for avoiding the syringe needle to be reused.
However it 1s often that the used syringe needle cannot be well processed so
as to hurt the medical persons.

To improve the defect, after injection, the syringe needle is pulled back
to the syringe cylinder. In this improvement, which is disclosed in
US-A-6,066,115, a seat in the syringe cylinder is screwed into a sleeve. A
lower edge of the sleeve is formed with a tapered hole. A periphery of the
hole is formed with a buckle. One side of the sleeve is downwards
extended with a protrusion. When a tapered post at a front end of a liquid
driving plug 1s pushed into the hole and resists against the buckle, the
protrusion resists against an elastic plug. Then the liquid driving plug is
returned to drive the syringe needle to reduce into the syringe cylinder.
The elastic plug will provide an elastic force to the protrusion. Thereby
the syringe needle shifts aside. The syringe needle at the front end of the
syringe cylinder resists against the syringe cylinder. Thereby it cannot be
pushed forwards. The syringe needle deserted will not hurt persons.
Document US-A-6,066,115 discloses a safety syringe comprising: a syringe

cylinder being a hollow cylinder; one end of the syringe cylinder being
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formed with an reduced section and another end thercof being an enlarged
flange; an interior of the syringe cylinder being formed as a receiving
chamber; an interior of the reduced section being formed with a receiving
hole communicated to the receiving chamber; a push rod movably inserted
in the receiving chamber of the syringe cylinder and movable linearly in the
receiving chamber; an elastic plug being installed at one end of the push rod;
the elastic plug being slidable against an inner wall of the receiving
chamber of the syringe cylinder; one side of the elastic plug being installed
with a tenon and another end thereof being formed with an annular ring; a
needle set having a syringe needle; a seat and a sleeve; the syringe needle
being inserted into and fixed to the seat; an outer expanded round buckling
ring being extended from the seat; a lower side of the buckling ring of the
seat being formed with an outer thread for locking the sleeve; the sleeve
being received in the receiving hole; to tightly seal the sleeve in the
receiving hole; the slave including a round combining section.

However the prior art design has some defects necessary to be improved.
A seat at a lower edge of the sleeve rests against an inner wall of the

syringe
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cylinder by an O ring. When the syringe needle is pulled backwards, the
protrusion cannot achieve to a predetermined distance. This is because the
lower edge of the sleeve is confined by the O ring resisting against the inner
wall of the syringe cylinder. Therefore no space is provided to shift the
syringe needle.

Moreover, sleeve has an outward ecxtended seat to engage into an
interior of the syringe cylinder. Correspondingly, the seat protrudes from
a receiving chamber of the syringe cylinder so that the syringe cylinder
cannot store sufficient drug liquid. Although the syringe cylinder can be
prolonged to increase the space for receiving the drug liquid, but this will
increase cost in molding.

Further, 1f the length of the syringe cylinder is not prolonged, the drug
liquid is not precisely controlled and the effect of the injection cannot be
well controlled.

SUMMARY OF THE INVENTION

Accordingly, the primary object of the present invention is to provide a
safety syringe, wherein a maximum radius of the tapered section is smaller
than the radius of the receiving chamber; a lower side of the tapered section
is retained with a length from an inner wall of the syringe cylinder.
Thereby the shift angle is achieved to an effective one. The syringe needle
resists against the stop edge of the syringe cylinder so that the syringe
needle cannot be exposed out. Thereby the injury from the pierce of the
syringe needle is avoided.

Furthermore, when the tapered section at a lower edge of the sleeve is
sleeved to a trumpet opening, the tapered section is flushed to the
connection of the receiving chamber and the hole. The sleeve does not
occupy the space of the receiving chamber of the syringe cylinder. Only

the protrusion is inserted into the receiving chamber. Thereby the space
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of the receiving chamber for storing drug liquid is emlarged. This is
beneficial for syringe filling drug liquid of only several cubic centimeters.

Moreover, in the present invention, the O ring positioned to the upper
side of the tapered section, so that the sleeve resists against the wall of the
receiving hole so as to prevent from permeation.

To achieve above objects, the present invention provides a safety
syringe. The safety syringe comprises an syringe cylinder; an interior of
the syringe cylinder being formed as a receiving chamber; an interior of the
reduced section being formed with a receiving hole communicated to the
receiving chamber; a push rod movably inserted in the receiving chamber of
the syringe cylinder and movably linearly in the receiving chamber; an
elastic plug being installed at one end of the push rod; a needle set having a
syringe needle, a seat and a sleeve; the syringe needle being inserted into
and fixed to the seat; an outer expanded round buckling ring being extended
from the seat; a lower side of the buckling ring of the seat being formed
with an outer thread for locking the sleeve; the sleeve being received in the
receiving hole; a periphery at a bottom of the tapered section being
extended downwards with a protrusion; when the tapered section at a lower
edge of the sleeve is sleeved to the trumpet opening, the tapered section is
flushed to the connection of the receiving chamber and the recciving hole;
only the protrusion protruding from the receiving chamber; wherein when
the injection operation is complete, the protrusion resisted against the
elastic plug.

The various objects and advantages of the present invention will be
more readily understood from the following detailed description when read
in conjunction with the appended drawing.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view of the safety syringe of the
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present invention.

Fig. 2 is an exploded schematic view of the safety syringe of the present
invention.

Fig. 2A is a schematic cross sectional view about the sleeve of the
safety syringe of the present invention.

Fig. 3 shows the schematic cross sectional view about the application of
the safety syringe of the present invention.

Fig. 4 is a schematic cross sectional view about the pull backward
operation of the safety syringe of the present invention,

Fig. 5 is a schematic view showing the shift of the syringe needle of the
safety syringe of the present invention.

Fig. 6 is schematic cross sectional view about the second embodiment
of the safety syringe of the present invention,

Fig. 7 shows the schematic view about the sleeve of the second

embodiment of the safety syringe of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

In order that those skilled in the art can further understand the present
invention, a description will be described in the following in details.
However, these descriptions and the appended drawings are only used to
cause those skilled in the art to understand the objects, features, and
characteristics of the present invention, but not to be used to confine the
scope of the present invention defined in the appended claims.

Referring to Fig. 1, the safety syringe of the present invention is
illustrated. The present invention has the following elements.

An syringe cylinder 10 is a hollow cylinder. One end of the syringe
cylinder 10 is formed with a reduced section 11 and another end thereof is
an enlarged flange 12. An interior of the syringe cylinder 10 is formed as

a receiving chamber 13. An interior of the reduced section 11 is formed
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with a receiving hole 14 which has a reduced hole diameter and is
communicated to the receiving chamber 13. A diameter of the receiving
chamber 13 is slightly larger than that of the receiving hole 14. The
connection of the receiving chamber 13 and the receiving hole 14 is formed
with a stop edge. The receiving hole 14 is formed with a trumpet opening
141 which has a smaller end at the outer side and has a larger end at the end
connected to the receiving chamber 13. A periphery wall of the trumpet
opening 141 is formed with a buckling groove 15.

A push rod 20 is movably inserted in the receiving chamber 13 of the
syringe cylinder 10 and is movable linearly in the receiving chamber 13.
A body 21 of the push rod 20 has an enlarged distal end which is formed as
an annular ring. A front end thereof is formed with a combining portion
23 which is formed by a plurality of spaced disk. A front end of the
combining portion 23 extends with a tenon 24.  An elastic plug 25 encloses
the tenon 24 and then is installed to the combining portion 23.

A needle set having a syringe needle 31, a seat 32 and a sleeve 33.
The syringe needle 31 is inserted and fixed to the seat 32. An outer
expanded round buckling ring 321 is extended from the seat 32. A cover
35 resists against the seat 32 so as to cover upon the syringe needle 31. A
lower side of the buckling ring 321 of the seat 32 is formed with an outer
thread 322 for locking the sleeve 33.

The sleeve 33 is received in the receivin.g hole 14. To tightly seal the
sleeve 33 in the receiving hole 14, the sleeve 33 is formed as a trumpet to
match the shape of the receiving hole 14. The sleeve 33 includes a round
combining section 331 and a tapered section 332. The connection of the
combining section 331 and the tapered section 332 is formed with an
annular recess 333. A rubber O ring 34 is sleeved into the annular recess
333. The O ring 34 is also located at the buckling groove 15 of the wall of
the trumpet opening 141 so that the slecve 33 is tightly engaged to the
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receiving hole 14 and is not separated from the injection direction.
Besides the maximum diameter of the tapered section 332 is smaller that the
diameter of the receiving chamber 13.

With reference to Figs. 2 and 3, the sleeve 33 is formed with an axial
penetrating receiving portion 334. The receiving portion 334 is
communicated to the tapered hole A at a lower side of the tapered section
332. A periphery of the tapered hole A is formed with a plurality of
buckles B which are equally spaced. Each buckle B is a buckling portion
335 protruded from a wall of the tapered hole A. A middle section of the
buckle B is formed with a through hole 336, as shown in Fig. 2A. In use, the
tenon is inserted into the tapered hole A so that the tenon passes through the
through hole 112 to resist against the buckling portion. The elastic tenon 34
passes through the through hole 336 to be received in the receiving portion
334, Then the tenon 34 cannot be drawn out since the tenon 24 is returned to
the original position.

Furthermore, an inner thread 337 at a wall of the receiving portion 334
is screwed by the outer thread 322 of the seat 32 to a periphery at a bottom
of the tapered section 332. A periphery at a bottom of the tapered section

332 is extended downwards with a protrusion 338. Normally, the protrusion

338 protrudes into the receiving chamber 13. When the push rod is

completely pushed into the syringe cylinder, the elastic plug 25 at the front
end of the push rod elastically resists against the protrusion 338. However
the structure of the safety syringe according to the present invention is
illustrated. The effect of the present invention will be described in the
following.

The maximum radius of the tapered section is smaller than the radius of
the receiving chamber of the syringe cylinder 10. Therefore when pulling
the syringe needle 31 downwards, a lower edge of the tapered section is

retained with a predetermined distance to an inner wall of the syringe

op
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cylinder 10 so as to have a preferred effect of shift of the syringe needle.
Besides when the tapered section 332 at a lower edge of the sleeve 33 is

sleeved to the trumpet opening 141, the tapered section 332 is flushed to the

connection of the receiving chamber 13 and the hole. Only the protrusion

338 protrudes from the receiving chamber 13. Other than the protrusion
338, the sleeve 33 is received in the receiving hole 14. Thereby the space
of the receiving chamber 13 for storing drug liquid is enlarged. This is a
beneficial for syringe filling drug liquid of only several cubic centimeters.

With reference to Fig. 3, when the push rod 20 is pushed to a
predetermined position, the tenon 24 will pass through the through hole 336
to be received in the receiving portion 334 and resist against an upper end
of the buckling portion 335. The elastic plug 25 at the front end of the
push rod resists against the protrusion 338 protruded from the receiving
chamber 13 so as to deform slightly.

Referring to Figs. 4 and 5, when the push rod 20 is pushed back, the
syringe needle will be pulled to separated from the receiving hole 14. If
the syringe needle 31 is pulled back continuously until the syringe needle
reduces to the receiving chamber of the syringe cylinder as shown in Fig. 5.
The deformed elastic plug 25 will push the protrusion 338 so that the needle
reduced into the receiving chamber 13 will shift aside. A lower side of the
tapered section is retained with a length from an inner wall of the syringe
cylinder 10. Thereby the shift angle is achieved to an effective one. The
syringe needle 31 resists against the stop edge of the syringe cylinder 10 so
that the syringe needle 31 cannot be exposed out. Thereby the hurt from
the pierce of the syringe needle 31 is avoided.

With reference to Figs. 6 and 7, the second embodiment of the safety
syringe of the present invention is illustrated. Those identical from the
above embodiment will not described herein. Only those different are

described herein.
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In Fig. 7, at a connection of the combining section 331a of the sleeve
33a and the tapered section 332a, an annular ring 34 extends from the
connection so that the sleeve 33a will be sleeved into the receiving hole 14.
Thereby by the annular ring to buckle with the buckling groove 15 of the
receiving hole 14, see Fig. 6, the combination of the syringe needle 31 and
the syringe cylinder 10 is enhanced.

Besides, it should be noted that in the present invention, the trumpet
hole and the tapered section are engaged. It is only necessary to engage
the sleeve 33 into the receiving hole 14 so that the connection of the
combining section 331 with the tapered section 332 and the trumpet opening
141 are matched so that the assembly work can be performed rapidly and
accurately.

The present invention is thus described, it will be obvious that the same
may be varied in many ways. Such variations are not to be regarded as a
departure from the spirit and scope of the present invention, and all such
modifications as would be obvious to one skilled in the art are intended to

be included within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A safety syringe comprising:

a syringe cylinder 10 being a hollow cylinder; one end of the syringe
cylinder 10 being formed with an reduced section 11 and another end
thercof being an enlarged flange 12; an interior of the syringe cylinder 10
being formed as a receiving chamber 13; an interior of the reduced section
11 being formed with a receiving hole 14 communicated to the receiving
chamber 13;

a push rod 20 movably inserted in the receiving chamber 13 of the
syringe cylinder 10 and movable linearly in the receiving chamber 13; an
elastic plug 25 being installed at one end of the push rod 20; the elastic plug
25 being slidable against an inner wall of the receiving chamber 13 of the
syringe cylinder 10; one side of the elastic plug 25 being installed with a
tenon 24 and another end thereof being formed with an annular ring;

a needle set having a syringe needle 31, a seat 32 and a sleeve 33, 33a;
the syringe needle 31 being inserted into and fixed to the seat 32; an outer
expanded round buckling ring 321 being extended from the seat 32; a lower
side of the buckling ring 321 of the seat 32 being formed with an outer
thread 322 for locking the sleeve 33;

the sleeve 33 being received in the receiving hole 14; to tightly seal the
sleeve 33, 33a in the receiving hole 14, the sleeve 33 including a round
combination section 331, 331a

characterized in

the receiving hole 14 being formed with a trumpet opening 141 which
has a smaller end at the outer side and has a larger end at the end connected

to the receiving chamber 13; the sleeve 33 being formed with
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a trumpet shape to match the shape of the receiving hole 14; the sleeve 33
including a tapered section 332, 332a; a maximum radius of the tapered
section 332, 332a being smaller than the radius of the receiving chamber 13;
a periphery at a bottom of the tapered section 332, 332a being extended
downwards with a protrusion 338; when the tapered section 332, 332a at a
lower edge of the sleeve 33, 33a is sleeved to the trumpet opening 141, the
tapered section 332, 332a is flushed to the connection of the receiving
chamber 13 and the receiving hole 14; only the protrusion 338 protruding
from the receiving chamber 13; wherein when the injection operation is
complete, the protrusion 338 resists against the elastic plug 25.

2. The safety syringe as claimed in claim 1, wherein the tapered
section 332, 332a is formed with a buckle portion 335 near a lower wall
thereof; the buckle portion 335 is configured to match to the tenon 24,

3. The safety syringe as claimed in claim 1, wherein a periphery wall of
the trumpet opening is formed with a buckling groove 15; the sleeve 33 is
formed with an annular recess 333; by an O ring (34) to be engaged to the
buckling groove 15 and the annular recess 333, the sleeve 33 is positioned
in the receiving hole 14.

4. The safety syringe as claimed in claim 1, wherein an inner wall of the
receiving hole 14 is formed with a buckling groove 15; and the sleeve 33a is
integrally installed with an annular ring 34a; by the annular ring 34a to be
received into the buckling groove 15, the sleeve 34 is positioned in the
receiving hole 14.

5. The safety syringe as claimed in claim 1, wherein the sleeve 34, 34a

is made of rubber.
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ABSTRACT

A safety syringe comprises an syringe cylinder; an interior of the
syringe cylinder being formed as a receiving chamber; an interior of the
reduced section being formed with a receiving hole communicated to the
receiving chamber; a push rod movably inserted in the receiving chamber
of the syringe cylinder and movably linearly in the receiving chamber; an
clastic plug being installed at one end of the push rod; a needle set
having a syringe needle, a seat and a sleeve; the syringe needle being
inserted into and fixed to the seat; an outer expanded round buckling ring
being extended from the seat; a lower side of the buckling ring of the
seat being formed with an outer thread for locking the sleeve; the sleeve
being received in the receiving hole; a periphery at a bottom of the

tapered section being extended downwards with a protrusion.
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