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SAFETY SYRINGE WITH EXTERNALLY CONNECTABLE AND
INTERNALLY RETRACTABLE SELF-BIASED NEEDLE

The present invention relates to a safety syringe.

U. 8. Patent No. 5,232,458 to Long-Hsiung Chen disclosed &
safety syringe including a hollow needle having a needle head
portion formed on a rear portion of the needle, and a plunger
slidably held in the syringe having a biasing socket recessed in
a front portion of the plunger engageable with the needle head
portion for biasing the needle obliquely within the syringe when
retracting the plunger and the needle into the syringe to prevent
an outward protruding of the retracted needlé for preventing its
injury or_infectiéus contamination to the surroundings.

However, such a conventional safety syringe ma& have the
following drawbacks:

1. When mounting the needle device (2) on the syringe (1),
the needle device (2) should be inserted through the plug (13) in
the sleeve portion (12) of the syringe (1) to thereby cause
inconvenience.

2. It can not be replaced with needles of different sizes
outside the syringe.

3. A plug (13) ié embedded in a front portion within the
syringe cylinder (11) to possibly increase the assembly
difficulty énd production cost.

The . presehtn inventor has found the drawbacks of the
conventional safety syringe and invented the present safety
sfriﬁge with externally connéctable needle.

According to the present invention, there is provided a

safety syringe including: a hollow needle assembly having a
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hollow needle portion detachably coupled to a shank portion
embedded in a sleeve portion of a syringe and having a needle
head portion on a rear portion of the shank portion, and.ia
plunger slidably held in the syringe and having a biasing socket
recessed in the plunger.for ;ngaging the needle head portion .of
the needle assembly for a couﬁling of the needle assembly with
the plunger for retraction into the syringe for obliquely biasing
the needle portion for preventing a re-protrusion of the needle
outwardiy, whereby a variety of needles of different sizes can be
replaceably mounted on the shank portion outside the syringe for
a convenient mounting of the needle on the syringe.

The present invention will be further described with
reference to the accompanying drawings, in which:

Figure 1 1is a sectional drawing showing all parts in
construction of the present invention;

Figure 2 is a perspective view of the hollow needle assembly

of the present invention;

Figure 3 1is a sectional drawing showing a practical
application of the present invention for injection;

Figure 4 isla sectional drawing of the present invention
showing a finished condition after the injection;

Figure 5 is an illustration showing a self-biased needle
when retracted in the syringe cylinder in accordance with the
present invention; and

Figure 6 1is an illustration showing a bent needle in a
syringe for preventing its outward re-protrusion in accordance

with the present invention.
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As shown in Figures 1 - 6, the present invention comprises:
a syringe means 1, a hollow needle assembly 2'mounted on the
syringe means 1, and a plunger means 3 slidably held in the
syringe means 1. *

5 The syringe means 1 includes: a syringe cylinder 11 having a
hollow bore portion 10 formed in the syringe cylinder 11 for
filling 1liquid medicine 4 therein and a syringe axis 100
longitudinally defined in a central portion of the syringe
cylinder 11, a sleeve portion 12 formed in a front portion of the

10 cylinder 11 contracted and tapered forwardly from the cylinder
11, a shoulder portion 13a formed in a front portion of the
cylinder 11 between the cylinder 11 and the sleeve portion 12,
and a syringe handle 14 formed on a rear end portion of the
cylinder 11.

15 The sleeve portion 12 includes: a sheath opening 121 formed
in a front end portion of the sleeve portion 12, a ring groove
122 annularly recessed in an inside wall of the sheath opening
121, a truncated-cone-shaped socket 123 tapered forwardly from a
cylindrical socket 124 recessed forwardly from the shoulder

20 porEion 13a of the syringe means 1 and communicating with the
sheath opening 121, with the cylindrical socket 124 having an
inside diameter larger than an inside diameter of a rear end
portion of the truncated-cone-shaped socket 123, and the sheath
opening 121 having an inside diameter equal to an inside diameter

25 of a front end portion of the truncated-cone-shaped socket 123,
thereby forming a tapered through hole 12a (Figure 5) in the
sleeve portion 12 as gradationally tapered forwardly from the

shoulder portion 13a in the syringe means 1, the cylindrical
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socket 124, the truncated-cone-shaped socket 123, the ring groove
122 and the sheath opening 121. .

The hollow needle assembly 2 includes: a hollow neegle
portion 21 having a tip end 211 formed on a front end of the
hollow needle portion 21, a coupling sheath 212 formed on a rear
portion of the hollow needle portion 21 having a stem socket 213
recessed inwardly forwardly to communicate with a needle hole 210
longitudinally formed through the hollow needle portion 21 and a
female groove 214 spirally recessed in the stem socket 213; a
shank portion 22 having a hollow truncated-cone-portion 22a
engageable with the truncated-cone-shaped socket 123 in the
sleeve portion 12, a packing ring 221 embedded in an inner ring
groove 221a annularly recessed in a front portion of the
truncated cone portion 22a and engageable with the ring groove
122 in the sleeve portion 12, a hollow stem portion 222
protrduding fo;wérdly from the truncated cone portion 22a having
at least a male projection 223 circumferentially formed on the
stem portion 222 to be engageable with the female groove 214
recessed in the coupling sheath 212 of the hollow needle portion
21 for detachably coupling the hollow needle portion 21 on the
shank portion 22 secured on the syringe means 1 from outside the
syringe cylinder 11 and an enlarged cylindrical portion 224
formed on a rear end portion of the shank portion 22 engageable
with the cylindrical socket 124 in the sleeve portion 12; and a
needle head portion 23 connected to the shank portion 22 by a
hollow neck portion 24a and generally shaped as a circular disk

having a rear arcuate surface of the needle head portion 23 and a
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central 1injection hole 231 formed therein to communicate with a
venting slot 24 formed in the neck portion 24a to communicate

with a central through hole 220 longitudinally formed through the

shank portion 22 and communicating with the needle hole 210 when

5 coupling the hollow needle portion 21 on the shank portion 22,
and a needle axis 200 defined in a central portion of the hollow

needle assemblf 2 and normally aligned with the syringe axis 100

when mounting the needle assembly 2 on the.syringe means 1 for
normally injection use. The liquid medicine 4 flows through the

10 central injection hole 231, the venting slot 24, the central
through hole 220 and the needle hole 210 to be injected into a

patient's body. |

The plunger means 3 includes: a plunger 31 reciprocatively

held in the syringe cylinder 11, a biasing socket 32 - generally

15 §rcuate shaped and recessed rearwardly from a plunger front
surface 310 of the plunger 31 having a longitudinal axis 321
defined at a center of the socket 32 to be deviated from the
syringe axis 100 with an acute angle A, a guiding port 33
converging rearwardly from the plunger front surface 310 fof

20 communicating with the biasing socket 32 for slidably guiding the
needle head portion 23 rearwardly through the guiding port 33 to

be engaged into the biasing socket 32 for biasing the hollow

needle bortion 21 obliquely when retracting the needle assembly 2

within the hollow bore portion_lo, a plunger rod 35 connected

25 with fhe plunger 31 by coupling a coupling member 36 formed on a
front end of the rod 35 with a recess 34 recessed in a rear

" portion of the plunger 31 and a rod handle 37 formed on a rear

end of the rod 35 for grasping use, and a plunger axis 300
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longitudinally defined in a central portion of the plunger 31 and
the rod 35 to be aligned with the needle axis 200 and syringe
axis 100 when normally mountiﬂg the needle assembly 2 on ghe
syringe means 1.

5 When using the present invention for injection use, the
plunger 31 is pushed forwardly to drive the liquid medicine 4
into a patient's skin through the hollow needle portion 21 as
shown in Figure 3. After the medicine 4 is exhausted, the needle
head portion 23 will be engaged with the biasing socket 32 in the

10 plunger 31 as shown in Figure 4 as urged (D) by the rod 35.

When retracting (R) the plunger 31 and the coupled needle
portion 21, the needle portion 21 will be automatically biased as
shown in Figure 5, and while re-protruding of the needle poftion
21 forwardly (F) as shown in Figure 6, the tip end 211 will be

15 bent, without being protruded outwardly for preventing pricking
on the user, the cleaners, or medical personnels.

The present invention is superior to a conventional safety
syringe of U. 8. Patent 5,232,458 with the following advantages:

1. The hollow needle portion 21 may be detachably coupled to

20 . the shank portion 22 by rotating (T) the coupling sheath 212 to
engage the female groove 214 in the sheath 212 with the
projection 223 on the stem portion 222 of the shank portion 22.to
conveniently install the needle portion 21 on the syringe means 1
outside the syringe means.

25 2. A varietf of needles of different sizes may be
replaceably mounted on the syringe means 1 for optional choices.

3. The structure is simplified to thereby reduce the
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wher eby a vamkahu}ﬁgBaﬁﬁ_lagiof different sizes can be r 28 At ed
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4. If the retracted needle 21 in the syringe cylinder 11 is
not biased with a larger biasing énglev a further accidental re-
: protrusion of the needle outwardly may be prevented since the tip
5 end 211 of the needle 21 may be retarded on plural 1locations,
namely: the shouider portion 13a, the cylindrical socket 124, and
the annular groove 122, thereby absolutely ensuring a safety
treatment of the retracted néedlg.
5. The truncated-cone shaped shank portion 22 of the needle
10 assembly 2 will enforce a stable engagement with the through hole
12a in the sleeve portion 12, helpful for a smooth injection
when urged by the plunger 31 for boosting liquid medicine into é
patient during the injection.
The present invention may be modified without departing from
15 the spirit and scope of this invention
The shank portion 22 may be formed with at least a
projection (not shown) thereon to be engageable with another
projection (not shown) formed in the sleeve portion 12 for
preventing a free rotation of the shank portion 22 in the sleeve
20 portion 12 when coupling the hollow needle portion 21 on the
shank portion 22.
The present invention may be used for hypodérmic or

intravenous injections.

oy
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Claim:
1. A safety syringe comprising:
a syringe means (1) including: a syringe cylinder (1) for
filling 1liquid medicine (4) therein, a syringe axis (100)
5 longitudinally defined in a central portion of the syringe
cylinder (11) , a sleeve portion (12) formed in_a front portion
of the cylinder (11) contracted and tapered forwardly from the
cylinder (11), and a shéulder portion (13a) forméd in a fronf
portion of the cylinder (11) between the syringe cylinder (11)
10 and the sleeve portion (12);
a hollow needle assembly (2) including a hollow needle portion
(21) detachably connected with a shank portion (22) secured in
thé sleeve portion (12) of said syringe means (1), and a needle
head portion (23) connected to the shank portion (22) by a holiow
15 neck portion (24a5, a central injection hole (231) formed in
said needle head portion (23), and a venting slot (24) formed in
the neck.portion (24a), said central injection hole (231) and
said venting slot (24) communicating with a central through hole
(220) longitudinally formed through the shank portion (22) and
20 communicating with the needle hole (210) formed in said hollow
needle portion (21) when coupling the hollow needle portion (21)
on said shank portion (22), and a needle axis (200) defined in a
central portion of the hollow needle assembly (2) and normally
aligned with the syringe axis (100) when mounting the needle
25 assembly (2) on the syringe means (1) for normal injection wuse;
and .

a plunger means (3) including: a plunger (31) reciprocatively
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medle when retracted in

held in the sfringe cylinder (11), a biasing socket (32) recessed
rearwardly from a plunger front surface (310) of the plunger (31)
having a longitudinal axis (321) defined at a center of the
biasing socket (32) to be deviated from the syringe axis (150)
with an acute angle (A),  a guiding port (33) converging
rearwardly from the plunger front surface (310) for communicating
with the biasing socket (32) for slidably guiding the needle head
portion (23) rearwardly through the guiding port (33) to be
engaged into the biasing socket (32) for biasing the hollow
needle portion (21) obliquely when retracting the needle assembly
(2) within the syringe cyliﬁder (11), and a plunger rod (35)
connected with the plunger (31);

characterized in that:

" said sleeve portion (12) includes: a sheath opening (121) formed

in a front end portion of the sleeve portion (12), a ring groove
(122) annularly recessed in an inside wall of the sheath opening
(121), a truncated-cone-shaped socket (123) tapered forwardly
from a cylindrical socket (124) recessed forwardly from the
shoulder portion (13a) of the syringe means (1) and communicating
with the sheath oﬁening (121), with the cylindrical socket (124)
having an inside diameter larger than an inside diameter of a
rear end portion of the truncated-cone-shaped socket (123), and
the sheath opening (121) having an inside diameter equal to an
inside diameter of a front end portion of the truncated-cone-
shaped socket (123) for forming a tapered through hole (12a) in
the sleeve portion (12) as gradationally tapered forwardly from
the shoulder portion (13a) towards the sheath opening (121); and

said hollow needle portion (21) having a coupling sheath (212)
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formed on a rear portion of the hollow needle portion (21) having
a stem socket (213) recessed inwardlg forwardly to communicate
with the needle hole (210) longitudinally formed through. the
hollow needle portion (21)_and a female groove (214) spirally
recessed in the stem socket (213); said shank portion (22)
having a hollow truncated-cone-portion (22a) engageable with the
truncated-cone-shaped socket (123) in the slee#e portion (12), a
?acking ring (221) sécured to a front portion of the truncated
cone portion (22a) and engageable with the ring groove (122) in
the sleeve portion (12) for retaining a front portion of the
shank portion (22) in said sleeve portion (12), a hollow stem
portion (222) protrduding forwardly from the truncated cone
portion {22a) having at least a male projection (223)
circumferentially formed on the stem portion (222) to be
engageable with the female groove (214) recessed in the coupling
sheath (212) of the hollow needle portion (21) for detachably
coupling the hollow needle portion (21) on the shank portiomn (22)
secured on the syringe means (1) from outside lthe syringe
cylinder (11) and an enlarged cylindrical portion (224) formed on
a rear end portion of the shank portion (22) engageable with the

cylindrical socket (124) in the sleeve portion (12).
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ABSTRACT

INTERNALLY RETRACTABLE SELF-BIASED NEEDLE

A safety syringe includes: a hollow needle assembly (2)
5 having a holiow needle portion {(21) detaqhably coupled to a shank
portion (22) embedded in a sleeve portion (12) of a syringe (1)
and having a needle head portion (23) formed on a rear portion of
the shank portion (22), and a plunger {31) slidably held in the
syringe (1) and having a biasing socket (32) recessed 1in the
10 plunger (31) for engaging the-needle head portion (23) of the
needle assembly (2) for a coupling of the needle assembly (2)
with the plunger (31) fdr a retraction into the syringeu(l) for
obliquely biasing the needie portion (21) for preventing re-
protrusion of the needle (2) outwardly, thereby allowing a
15 variety of needles of different sizes to be replaceably mounted
on the shank portion (22) outsidel the syringe (1) for a

convenient mounting of the needle (2) on the syringe (1).

[Figure 1]
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i SAFRTY SYRINGE EIT EXTERNALLY CONNECTABLE AND
g INTERNALLY R EIRACTABL SELF—BIASED NEEDLE

‘The present invention relates to a safety syringe.

U. S. Patent No. 5,232,458 to Long-Hsiung Chen disclosed =z
safety syringe including a hollow needle having a needle head
portion formed on a rear portion of the needle, and a plunger
slidab}y held in the syringe.having a biasing socket recessed in
a front portion of the plunger engageable with the needle head

-portion for biasing the needle obliquely within the syringe when
retracting the plunger and the needle into the syringe to prevent
an outward protruding of the retracted needle for preventing its
injury or infectious contamination to the surroundings.

However, such a conventional safety syringe may have the
following drawbacks: *

1. When mounting the needle device (2) on the syringe (1),
‘the needle device (2) should be inserted through the plug (i3) in
the sleeve portion (12) of the syringe (1) to thereby cause

inconvenience.

2. It can not be replaced with needles of different sizes

outside the syringe.

A

3. A plug (13) is embedded in a front portion within the
syringe cylinder (11) to possibly increase the assembly

difficulty and production cost.

The present inventor has found the drawbacks of the

a

conventional safety syringe and invented the present safety
syringe with externally connectable needle.
LfAccording to the present invention, there is provided 3
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hollow needle portion detachably coupled to a shank portion
embedded in a sleeve portion of a syringe and having a needle

head portion on a rear portion of the shank portion, and a

-

plunger slidably held in the syringe and having a biasing. socket
recessed 1in the plunger for engaging the needle head portion of
the needle assembly for a coupling of the needle assembly with
the plunger for retraction into the syringe for obliquely biasing
the needle portion for preventing a re-protrusion of the needle
outwardly, whereby a variety of needles of different sizes can be
replaceably mounted on the shank portion outside the syringe for
a convenient mounting of the needle on the syringe.

The present invention will be further described with
reference to the accompanying drawings, in which:

Figure 1 is a sectional drawing showing all parts in
construction of the present invention;

Figure 2 is a perspective view of the hollow needle aseembly
of the present invention; |

Fiéure 3 is a sectional drawing showing a practical
application of the present invention for injection;

Figure 4 1is a sectional drawing of the present invention
showing a finished condition after the injection;

| Figure S5 is an illustration showing a self-biased needle

when retracted in the syringe cylinder in accordance with the

present invention; and

“

Figure 6 1s an illustration showing a bent needle ir =3
syringe for preventing its outward re-protrusion ir: accordancs

with the present invention.
P
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shank portion 22 by a holl ow neck portion-%4a and generally shaped as a
circular disk having a rear arcuate surface of the needl e head portion 23
and a ; As shown in Figures 1 - 6, the present invention comprises:

a syringe means 1, a hollow needle assembly 2 mounted on the

syringe means 1, and a plunger means 3 slidably held in the

syringe means 1. ¥

The syringe means 1 includes: a syringe cylinder 11 having a

hollow bore portion 10 formed in the syringe cylinder 11 for

filling 1liquid medicine 4 therein and a syringe axis 100
longitudinally defined in a central portion of the syringe
cylinder 11, a sleeve portion 12 formed in a front portion of the
cylinder 11 contracted and tapered forwardly from the cylinder
11, a shoulder portion 13a formed in a front portion of the
cylinder 11 between the cylinder 11 and the sleeve portion 12,

and a syringe handle 14 formed on a rear end portion of the

cylinder 11.

The sleeve portion 12 includes: a sheath opening 121 formed
in a front end portion of the sleeve portion 12, a ring groove
122 annularly recessed in an inside wall of the sheath opening
121, a truncated-cone-shaped socket 123 tapered forwardly from a
cylindrical socket 124 recessed forwardly from the shoulder
portion 13a of the syringe means 1 and communicating with the
sheath opening 121, with the cylindrical socket 124 ha;ing an
inside diameter larger than an inside diameter of a rear end
portion of the truncated-cone-shaped socket 123, and the sheath
opening 121 having an inside diameter equal to an inside diameter
of a front end portion of the trgncated—cone—shaped socket® 123,
thereby forming a tapered through hole 12a (Figure 3 in the
sleeve ?ortion 12 as gradationally tapered forwardly from the

shoulder poriion :3s iun the =2vringe means e Coh A R,

|
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socket 124, the truncated-cone-shaped socket 123, the ring groove

122 and the sheath opening 121.

The hollow needle assembly 2 includes: a hollow neeq1e
portion 21 having a tip end 211 formed on a front end of the
hollow needle portiqn 21, a coupling sheath 212 formed on a rear
portion of the hollow needle portion 21 having a stem socket 213
recessed inwardly forwardly to éommunicate with a needle hole 210
longitudinally formed through the hollow needle portion 21 and a
female groove 214 spirally recessed in the stem socket 213; a
shank portion 22 having a hollow truncated-cone-portion 22a
engageable with the truncated-cone-shaped socket 123 in the
sleeve portion 12, a packing ring 221 embedded in an inner ring
groove 221a annularly recessed in a front portion of the
truncated cone portion 22a and engageable with the ring' groove
122 in the sleeve portion 12, a hollow stem portion 222
protrduding forwardly from the truncated cone portion 22a having
at least a male projection 223 circumferentially formed on the
stem portion 222 to be engageable with the female groove 214
recessed in the coupling sheath 212 of the hollow needle portion
21 for detachably coupling the hollow needle portion 21 .on the
shank portion 22 secured on the syringe means 1 from outside the
syringe cylinder 11 and an enlarged cylindrical portion 224
formed on a rear end portion of the shank portion 22 engageable
with the cylindrical socket 124 in the sleeve portion 12; ghd a
needle head portion 23 connected to the shank poriion 22 bv

hollow neck portion 24a and generally shaped as a circular

I

having a rear arcuate surface of the needle head por: in:. 3 ans
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aligned with the syringe axis 100 when noditing the need!
the syringe neans 1 for normally injection use.

flows through tbetral

venting slot 24 formed in the neck portion 24a

to

.......................

X“.

The liquid ned|C|ne 4

injection hole 231 formed therein to communicate with

a

communicate

with a central through hole 220 longitudinally formed through the

shank portion 22 and communicating with the needle hole 210

when

coupling the hollow needle portion 21 on the shank portion 22,

and a needle axis 200 defined in a central portion of the hollow

needle assembly 2 and normally aligned with the syringe axis 100

when mounting the needle assembly 2 on the syringe means 1

normally injection use.

central injection hole 231,

the venting slot 24,

the

through hole 220 and the needle hole 210 to be injected

patient's body.

The plunger means 3 includes:

held in the syringe cylinder 11,

arcuate shaped and recessed rearwardly from a

surface 310 of the plunger 31 having a

defined at a center of the socket 32 to be deviated

a biasing socket 32

longitudinal

syringe axis 100 with an acute angle A, a guiding

converging rearwardly from

the plunger front surface

for

The liquid medicine 4 flows through the

central

into a

a plunger 31 reciprocatively
generally
plunger front
axis 321

from the

port 33

310 for

communicating with the biasing socket 32 for slidably guiding the

needle head portion 23 rearwardly through the guiding port 32 to

be engaged 1into the biasing socket 32 for biasing

needle portion 21 obliquely when retracting the

within the hollow bore portion 10, a plunger rcd

with the plunger 31 by coupling a coupling member

front end of the rod 35 with a recess 34 recessan

portion of the plunger 31 and

the

needle

the hollow

35

36 yor

a2 rod handle 37 formec .-

assembly 2

connected

med on

veas:
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axis 321

longitudinally defined in a central portion of the plunger 31 ang
the rod 35 to be aligned with the needle axis 200 and— syringe
axis 100 when normally mounting the needle assembly 2. on the
syringe means 1.

When using the present invention for injection wuse, the
plunger 31 is pushed forwardly to drive the liquid medicine 4
into a patient's skin through the hollow needle portion 21 as
shown in Pigure 3. After the medicine 4 is exhausted, the needle
head portion 23 will be engaged with the biasing socket 32 in the
plunger 31 as shown in Pigure 4 as urged (D) by the rod 35.

When retracting (R) the plunger 31 and the coupled needle
portion 21, the needle portion 21 will be automatically biased as
shown in Figure 5, and while re-protruding of the needle portion
21 forwardly (F) as shown in Figure 6, the tip end 211:will be
bent, without being protruded outwardly for preventing pricking
on the user, the cleaners, or medical personnels.

The present invention is superior to a conventional safety
syringe of U. S. Patent 5,232,458 with the following advantages:

1. The hollow needle portion 21 may be detachably coupled to
the shank portion 22 by rotating (T) the coupling sheath:.-212 to
engage the female groove 214 in the sheath 212 with the
projection 223 on the stem portion 222 of the shank portion 22 to

conveniently install the needle portion 21 on the syringe means 1

outside the syringe means. : *

2. A variety of needles of different sizes may be
replaceably mounted on the syringe means 1 for optionai choices.

3. The structure 1is simplified to therehv raduce +he

f@EWMﬁESHEET [

e gy e

7
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4. If the retracted needle 21 in the syringe cylinder 11 ig
not biased with a larger biasing angle, a further accidental re-
protrusioh of the_needle outwardly may be prevented since the tip
end 211 of the needle 21 may be retarded on plural locations,
namely: the shoulder portion 13a, the cylindrical socket 124, and
the annular groove 122, thereby absolutely ensuring a safety
treatment of the retracted needle.

5. The truncated-cone shaped shank portion 22 of the needle
assembly 2 will enforce a stable engagement with the through hole
12a in the sleeve portion 12, helpful for a smooth injection
when urged by the plunger 31 for boosting liquid medicine into a
patient during the injection.

The present invention may be modified without departing from
the spirit and scope of this invention

The shank portion 22 may be formed with at least a
projection (not shown) thereon to be engageable with another
projection (not shown) formed in the sleeve portion 12 for
preventing a free rotation of the shank portion 22 in the sleeve
portion 12 when coupling the hollow needle portion 21 on the

shank portion 22.

The present invention may be used for hypodermic or

intravenous injections.

converglmgmnagr gﬂyh[
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1. A safety syringe comprising:

a syringe means (1) including: a syringe cylinder (1) for
filling liquid medicine (4) therein, a syringe axis (100)

longitudinally defined in a central portion of the syringe

cylinder (11) , a sleeve portion (12) formed in a front portion
of the cylinder (11) contracted and tapered forwardly from the
cylinder (11), and a shoulder portion (13a) formed in a front
portion of the cylinder (11) between the syringe cylinder (11)

and the sleeve portion (12);

a hollow needle assembly (2) including a hollow needle portion
(21) detachably connected with a shank portion (22) secured in
the sleeve portion (12) of said syringe means (1), and a needle
head portion (23) connected to the shank portion (22) by a hollow
neck portion (24a), a central injection hole (231) formed in
said needle head portion (23), and a venting slot (24) formed in
the neck portion (24a), said central injection hole (231) and
said venting slot (24) communicating with a central thrdugh hole
(220) longitudinally formed through the shank portion (22) and
communicating with the needle hole (210) formed in said: hollow
needle portion (21) when coupling the hollow needle portion (21)
on said shank portion (22), and a needle axis (200) defined in a
central portion of the hollow needle assembly (2) and normally
aligned with the syringe axis (100) when mounting the péedle
assembly (2) on the syringe means (1) for norma! :imiection 15

and

a plunger means (3) inciuding: a plunger % Sienvacay e
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held in the syringe cylinder (11), a biasing socket (32) recessed
rearwardly from a plunger front surface (310) of the plunger (31)
having a 1longitudinal axis (321) defined at a center of the
biasing socket (32) to be deviated from the syringe axis (160)
with an acute angle (A), a guiding port (33) coﬁverging
rearwardly from the plunger front surface (310) for communicating
with the biasing socket (32) for slidably guiding the needle head
portion - (23) rearwardly through the guiding port (33} to be
engaged into the biasing socket (32) for biasing the hollow
needle portion (21) obliquely when retracting the needle assembly
(2) within the syringe cyliﬁder (11), and a plunger rod (35)
connected with the plunger (31);

characterized in that:

said sleeve portion (12) includes: a sheath opening {121) formed

in a front end porti&n of the sleeve portion (12), a ring groove

(122) annularly recessed in an inside wall of the sheath opening
(121), a truncated-cone-shaped socket (123) tapered forwardly
from a <cylindrical socket (124) recessed forwardly from the
shoulder portion (13a) of the syringe means (1) and communicating
with the sheath opening (121), with the cylindrical socket (124)
having an inside diameter larger than an inside diamete£ of a
rear end portion of the truncated-cone-shaped socket (123), and
the sheath opening (121) having an inside diameter egual to an
inside diameter of a front end portion of the truncated-cone-

shaped socket (123} for forming a tapered through hole (124} Ln

the sleeve portion (12) as gradationally tapered forwardly ! om
the shoulder portion (13a) towards the sheath opening {121}: and
said hollow needle portion (215 having . —oup:inge sheath

—_—
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engaged with the b|a5|ng socket.32 in theplunger 3F as shpBatsi:re. ki Joke-24x... !
as urged (D) by the rod 35. Wen retracting (R the pIunger==3E=E1*=Rif=t==IaT'er'======'-I
coupl ed needle portion 21, the needle portion 21 will be automatically

bi ased as

formed on a rear portion of the hollow needle portion (21) having
a stem socket (213) recessed inwardlz forwardly to communicate
with the needle hole (210) longitudinally formed through the
hollow needle portion {21) and a female groove (214) spirally
recessed in the stem socket (213); said shank portion (22)
having a hollow truncated-cone-portion (22a) engageable with the
truncated-cone-shaped socket (123) in the sleeve portion (12), a
packing ring (221) secured to a front portion of the truncated
cone portion (22a) and engageable with the ring groove (122) in
the sleeve portion (12) for retaining a front portion of the
shank portion (22) in said sleeve portion (12), a hollow stem
portion (222) protrduding forwardly from the truncated cone
portion (22a) having at least a male projection (223)
circumferentially formed on the stem portion (222)° to be
engageable with the female groove (214) recessed in the coupling
sheath (212) of the hollow needle portion (21) for detachably
coupling the hollow needle portion (21) on the shank portion (22)
secured on the syringe means (1) from outside the syringe
cylinder (11) and an enlarged cylindrical portion (224) formed on
a rear end portion of the shank portion (22) engageable with the

cylindrical socket (124) in the sleeve portion (12}).
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INTERNALLY RETRACTABLE SELF-BIASED NEEDLE

A safety syringe includes: a hollow needle assembly (2)
having a hollow needle portion (21) detachably coupled to'a shank
portion (22) embedded in a sleeve portion (12) of a syringe (1)
and having a needle head portion (23) formed on a rear portion of
the shank portion (22), and a plunger (31) slidably held in tke
syringe (1) and having a biasing socket (32) recessed in the
plunger (31) for engaging the needle head portion (23) of the
needle assembly (2) for a coupling of the needle assembly (2)
with the plunger (31) for a retraction into the syringe (1) for
obliquely biasing the needle portion (21) for preventing re—
protrusion of the needle (2) outwardly, thereby allpwing a
vériety of needles of different sizes to be replaceably ‘mounted
on the shank portion (22) outside the syringe (1) for a

convenient mounting of the needle (2) on the syringe (1).
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proj ection (nOt_ 'shoWn) formed in the sleeve porti
preventing a free rotation of the shank portion 22 in

present invention may be wused for hypoder+ic o_ﬁ Paigr.a
I nj ections. T ——

INTERNALLY RETRACTABLE SELF-BIASED NEEDLE

The present invention relétes £6 a safety sfringe.

U. 8. Patent No. 5,232,458 to Long-Hsiung Chen disclosed a
safety syringe including a hollow needle having a needle head
portion formed on a rear portion of the needle, and a plunger
slidably held in the syringe having a biasing socket recessed in
a front portion of the plunger engggeable with the needle head
portion for biasing the needle obliquely within the syringe when
retracting the plunger and the needle into the syringe to prevent
an outward protruding of the retracted needle for preventing its
injury or infectious contamination to the surroundings.

However, such a conventional safety syringe may have the
following drawbacks:

1. When mounting the needle device (2) on the syringe (1),
the needle device (2) should be inserted through the plug (13) in
the sleeve portion (12) of the syringe (1) to thereby cause
inconvenience.

2. It qén not be replaced with needles of different sizes
outside the syringe. |

. 3. A plug (13) is embedded in a front portion within the
syringe cylinder (11) to possibly increase the assembly
difficulty and production cost.

The present inventor has found the drawbacks of' the
conventional safety syringe and invented the present safety
syringe with externally connectable needle.

According to the present invention, there is provided &

safety syringe »including: a hollow needle assembly having a



Claim ‘1. A safety syringe conprising: a syringe ne r%EPL@f)E9‘f§ﬁ”€i%%:. a

syringe cylinder (1) for filling liquid medicine | ZB t herein, a syrijnge

axis (I00) longitudinally defined in a central portion G rpe -y ik
. -2-

hollow needle portion detachably coupled to a shank portion
embedded in a sleeve portion of a syringe and having a_'needle
head portion on a rear portion of tﬁe shank portion, and a
plunger slidably held in the syringe and having a biasing socket
recessed in the plunger for éngaging the needle head portion of
the needle assembly for a coupling of the needle assembly with
the plunger for retraction into the syringe for obliquely biasing
the needle portion for preventing a re-protrusion of the needle
outwardly, whereby a variety of needles of different sizes can be
replaceably mounted on the shank portion outside the syringe for
a convenient mounting of the needle on the syringe.

The .present invention will be further described with
reference to the accompanying drawings, in which:

| Pigure 1 is a sectional drawing showing all parts in
construction of the present invention;

Figure 2 is a perspective view of the hollow needle assembly
of the present ihvention;

Figure 3 1is a sectional draﬁing showing a practical
application of the present invention for injection;

Figure 4 1is a sectional drawihg of the present invention
showing a finished condition after the injection;

Pigure S5 is an illustration showing a self-biased needle
when retracted in the syringe cylinder in accordance with the
present invention; and

Figure 6 is an illustration showing a bent needle in a
syringe for preventing its outward re-protrusion in accordance

with the present invention.



cylinder (11)

a sleeve portion (12) forned in a fry

cylinder (11) contracted and tapered forwardly fron1;rRERnNQHMEMTsmﬂﬂy;;
and a shoul der portion (13a) formed in a front por tdon ofagh ﬁkﬁger
(11) between the syringe cylinder (11) and thg_sl eevige Base t.4 9%@? 70q..
hol | ow needl e assenbly (2) including a hoIIOM/needIé"portroﬁ tZT) i
det achabl y connect ed mkth a shank portlon (22) secured in

s shown in Figures 1 the present invention comprises:
a syringe means 1, a hollow needle assembly 2 mounted on the
syringe means 1, and a plunger means 3 slidably held. in the
syringe means 1. . "

The syringe means 1 includes: a syringe cylinder 11 having a
hollow bore portion 10 formed in the syringe cylinder 11 for
filling liquid medicine 4 therein and a syringe axis 100
longitudinally defined in a central portion of the éyringe
cylinder 11, a sleeve portion.12 formed in a front portion of the
cylinder 11 contracted and fapered forwardly from the cylinder
11, a shoulder portion 13a formed in a front portion of the
cylinder 11 between the cylinder 11 and the sleeve portion 12,
and a syringe handle 14 formed on a rear end portion of the
cylinder 11.

The sleeve portion 12 includes: a sheath opening 121 formed
in. a front end portion of the sleeve portion 12, a ring groove
122 annularlf recessed in an inside wall of the sheath opening
121, a truncated-cone-shaped socket 123 tapered forwardly from a
cylindrical socket 124 recessed forwa;diy from the shoulder
portion 13a of the syringe means 1 and communicating with the
sheath opening 121, with the cylindrical socket 124 having an
inside diameter 1larger than an inside diameter of a rear end
portion of the truncatéd—cone—shaped socket 123, and the sheath
opening 121 having an inside diameter equal to an inside diameter
of a front end portion of the truncated-cone-shaped socket 123,
thereby . férming a tapered through hole 12a (Figure 5) in the
sleeve portion 12 as gradationally tapered forwardly from the

shoulder portion 13a in the syringe means 1, the «cylindrical



portion (23). connected to the shank portion (22) by
(24a), -
portion (23),
said central

the sl eeve portion (12) of said syringe neans (1), a [
T

a central
~and a venting slot (24) forned_gn the
injection hole (231) and said venting slot (24)

oW n

i njection hole (231) fornmed in

8BRS,

comuni cating with a central through hole (220) longitudinally fornmed
t hrough t he shank sport

ockechE4,(ggg tr%gggted—cone—shaped socket 123, the ring groove
122 and the sheath opening 121.

The hollow needle assembly 2 includes: a hollow . nee@le
portion 21 having a tip end 211 formed on a front end of the
hollow needle portion 21, . a coupling sheath 212 formed on a rear
portion of the hollow needle portion 21 having a stem socket 213
recessed inwardly forwardly to communicate with a needle hole 210
longitudinally formed through the hollow needle portion 21 and a
female groove 214 spirally recessed in the stem socket 213; a
shank portion 22 having a hollow truncated—cone—portion 22a
engageable with the trunéated—cone—shaped socket 123 in the
sleeve portion 12, a packing ring 221 embedded in an inner ring
groove 22l1a annularly recessed in a front portion of the
truncated cone portion 22a and engageable with the ring groove
122 in the sleeve portion 12, a hollow stem portion 222
protrduding forwardly from the truncated cone portion 22a having
at least a male projection 223 circumferentially formed on the
stem portion 222 to be engageable with the female groove 214

recessed in the coupling sheath 212 of the hollow neédle portion

. 21 for detachably coupling the hollow needle portion 21 on the

shank portion 22 secured on the syringe means 1 frém outsiae the
syringe cylinder 11 and an enlarged cylindrical portion 224
formed on a rear end portion of the shank portién 22 engageable
with the cylindrical socket 124 in the sleeve portion 12; and a
needle head portion 23 connected to the shank portion 22 by a
hollow neck portion 24a and generally shaped as a circular disk

having a rear arcuate surface of the needle head portion 23 and a



communicating with the needl e hole (210) formed in said hol | owAgas
portion (21). when coupling the hollow needl e portion (21) on se'p R
portion (22), and a needle axis (200) defined in a central por tii on.
hol I ow needl e assenbly (2) and nornally aligped with the syrinde @Xiy(
when mounting the needl e assembly (2) on the syringe neans (1) for nor nal
injection use; and

central injection hole 231 formed therein to communicate with a

venting slot '24 formed in ;he neqk portion 24a to communicate
with a central through hole 220 longitudinally formed through thé
shank portion 22 and communicating with the needle hole 210 when
coupling the hollow needle portion-21 on the shank portion 22,
and a needle axis 200 defined in a central portion of the hollow
needle assembly 2 and normally aligned with the syringe axis 100
when mounting the needle assembly 2 on the syringe means 1 for
normally injection use. The liquid medicine 4 flows through the
central injection hole 231, the venting slot 24, the central
through hole 220 and the needle hole 210 to be injected into a
patient's body.

The plunger means 3 includes: a plunger 31 reciprocatively
held in'the syringe cylinder 11, a biasing socket 32 generally
arcuate shaped and recessed rearwardly from a plunger front
surface 310 of the plunger 31 having a longitudinal axis 321
defined at a center of the socket 32 to be deviated from the
syringe axis 100. with an acute angle A, a guiding port 33
converging rearwardly from the plunger front surface 310 for
communicating with the biasing socket 32 for slidably guiding the
needle head portioh 23 rearwardly through the guiding port 33 to
be engaged into the biasing socket 32 for biasing the hollow
needle poftion 21 obliquely when retracting the needle assembly 2
within the hollow bore portion 10, a plunger rod 35 connected
with the plunger 31 by coupling a coupling member 36 formed on a
front end of the rod 35 with a recess 34 recessed in a rear
portion of the plunger 31 and a rod handle 37 formed on a rear

end of the rod 35 for grasping use, and a plunger axis 300



a pl unger means (3) including: a plunger (31) reciprocatd
REPLACEMENT SHEET held in the syringe cylinder (11), a biag
recessed rearwardly froma plunger front surface (310) of

-6-

longitudinally defined in a central portion of the plunger 31 and
the rod 35 to be aligned with the ngedle axis 200 and syringe
axis 100 when normally mounting the needle assembly 2 on the
syringe means 1.

When using the present invention for injection use, the
plunger 31 is pushed forwardly to drive the liquid medicine 4
into a patient's skin through the hollow needle portion 21 as
shown in Pigure 3. After the medicine 4 is exhausted, the needle
head portion 23 will be engaged with the biasing socket 32 in the
plunger 31 as shown in Figure 4 as urged (D) by the rod 35. .

When retracting (R) the plunger 31 and the coupled needle
portion 21, the needle portion 21 will be automatically biased as
shown in Figure 5, and while re-protruding of the needle portion
21 forwardly (F) as shown in Figure 6, the tip end 211 will be
bent, without being protruded outwardly for preventing pricking
on the user, the cleaners, or medical personnels.

The present invention is superior to a conventional safety
syringe of U. S. Patent 5,232,458 with the following advantages:

1. The hollow needle portion 21 may be detachably coupled to
.the shénk-portion 22 by rotating (T) the coupling Qheath 212 to
engage the female groove ‘214 in the sheath 212' with the
projection 223 on the stem portion 222 of the shank portion 22 to
conveniently install the needle portion 21 on tﬂe syringe means 1
outside the syrihge means.

2. A variety of needles of different sizes may be
replaceably mounted on the syringe means 1 for optional choices.

3. The structure is simplified to thereby reduce the



having-a longitudinal axis (321) defined at a center of the-b+as|ng,;socket
(32) to be deviated fromthe syringe axis (100) with anw-acube”wangle ﬁ~
(A), -a gquiding—port (33) converging rearwardly froemthe puy g i

surface (310) for comunicatt=ng with the_kiasing socket (32):~forY iaﬁﬂﬁﬁ@@g-

gui ding the needle head portion (23) rearwardly through= the-guidjngugoﬁ4§

(33) to be engaged into the biasing socket (32) for biasing the
hol | ow proddction cost.

4. If the retracted needle 21 in the syringe cylinder 11 js
not biased with a larger biasing angle, a further accidental re-
protrusion of the_needle outwardly may be prevented since the tiip
end 211 of the needle 21 may be retarded on plural locations,
namely: the shoulder portion 13a, the cylindrical socket 124, and
the annular groove 122, thereby absolutely ensuring a safety
treatment of the retracted needle. |

5. The truncated-cone shaped.shank portion 22 of the needle
assembly 2 will enforce a stable éngagement with the through hole
12a in the sleeve portion 12, helpful for a smooth injection
when urged by the plunger 31 fqr boosting liquid medicine into a
patient during tﬁe injection.

The present invention may be modified without departing from
the spirit and scope of this invention

The shank portion 22 may be formed with at least a
projection (not shown) thereon to be engageable with another
projection (not shown) formed in the sleeve portion 12 for
preventing a free rotation of the shank portion 22 in the sleeve
portion 12 when coupling the hollow needle portion 21 on the

shank portion 22.

The ' present invention may be used for hypodermic or

intravenous injections.



needl e-portion (21) obliquely when retracting the needle assépﬁt«y«:@%——:__-~-~__._..
wi thin thesyringe cyI I nder

t he pl unger zed in that: said sleeve portion,j12) Iudes
a sheath o @iﬂ“‘“ m)“mm“led inafront end gortion of the sl éQVed;

(12), a coouve

sheat h open| ng

Claim:
1. A safety syringe comprising:

a syringe means (1) including: a syringe cylinder (i) for
filling liquid medicine (4) therein, a syringe axis (100)
longitudinally defined in a central portion of the syringe
cylinder (11) , a sleeve portion (12) formed in a front portion
of the «c¢ylinder (11) contracted and tapered forwardly from the
cylinder (11), and a shoulder portion (13a) formed in a front

portion of the cylinder (11) between the syrihge cylinder (11)

~and the sleeve portion (12);

a hollow needle assembly (2) including a holloﬁ.ﬁeedle portion
(21) detachably connected with a shank portion (22) secured in
the sleeve portion (12) of said syringe means (1), and a needle
head portion (23) connected to the shank portion (22) by a hollow
neck portion (24a), a central injection hole (231) formed 1in
said needle head portion (23), and a venting slot (24) formed in
the neck portion (24a), said central injection hole (231) and
said venting slot (24) communicating with a central through hole
(220) longi£udinally formed through the shank portion (22) and
communicating with the needle hole (210) formed in said hollow
needle portion (21) when coupling the hollow needle portion (21)
on said shank portion (22), and a needle axis (200) defined in a
central portion of the hollow needle assembly (2) and normally
aligned with the syringe axis (100) when mounting the needle
assembly (2) on the syringe means (1) for normal iniection use;
and

a plunger means (3) including: a plunger (31) reciprocatively

(11), and a plunger rod (35) .cORfiebtadEmitohy,: -

|
[
;
i
{

122) *annul arly recessed in an inside wal T=0F 4 ‘“*“’:;--...__ i



(121), - a truncat ed- cone- shaped socket (123) tapered forwardly froma

cylindrical ed forwardly fromthe shoul der O {1 38—
01}/ the:syri ngeﬂm ummllnumrlmmmm cating with the sheath o eﬁ%ﬁtﬁ?‘ﬁ@& H“”"f
with the cylindfical 'sofkef (124) having an ingside diameter. | ap,ger Z ggg 95

I nside dianeter of a rear end portlon of the truncated-cone- ghay cﬂ ‘g g

(123), and the shehaéll& opes engm(m(M) V|d29 ?11)I nsi de di aneter %ual to an

, a biasing socket (32) recessed

Bl vy e

rearwardly from a plunger front surface (310) of the plunger (31)
having a longitudinal axis (321) défined at a center éf the
biasing socket (32) to be deviated from the syringe axis (160)
with an acute angle (A),  a guiding port (33) converging
rearwardly from the plunger front surface (310) for communicating
with the biasing socket (32) for slidably guiding the needle head
portion (23) rearwardly through the guiding port (33) to be
engaged into the biasing socket (32) for biasing the hollow
needle portion (21) obliquely when retracting the needle assembly
(2) within the syringe cylihder {(11), and a plunger rod (35)
connected with the plunger (31);
characterized in that:
said sleeve portion (12) includes: a sheath opening (121) formed
in a front end portion of the sleeve portion (12), a ring groove
(122) annularly recessed in an inside wall of the sheath opening
(121), a truncated-cone-shaped socket (123) tapered forwardly
from a cylindrical socket (124) recessed forwardly from the
shoulder portion (13a) of the syringe means (1) and communicating
with the sheath opening (121), with the cylindrical socket (124)
having an inside diameter larger than an inside diameter of a
rear end portion of the truncated-cone-shaped socket (123), and
the sheath opening (121) having an inside diameter equal to an
inside diameter of a front end‘portion of the truncated-cone-
shaped socket (123) for forming a tapered through hole (i2a) in
the éleeve portion (12) as gradationally tapered forwérdly from
the shoulder portion (13a) towards the sheath opening (121); and

said hollow needle portion {(21) ‘having a coupling sheath (212)



(123) for form a ered through—hol (12a) in the < I

as gradatiohal m m diy- fromthe shoul der port on (1

the sheath ope aid hollop_ needl e=portio
coupling sheath”

formed on a rear portion of the hollow needle portion (21) having
a stem socket (213) recessed inwardly forwardly to communicate
‘with the needle hole (210) longitudinally formed thfough the
hollow needle portion (21) and a female groove (214) spirally
reqessed in the stem socket (213); said. shank portion (22)
having a hollow truncated-cone-portion (22a) engageable with the
truncated-cone-shaped socket (123) in the sleeve portion (12), a
packing ring (221) secured to a front portion of the truncated
cone portion (22a) and engageable with the ring groove (122)- in
the sleeve portion (12) for retaining a front portion of the
shank portion (22) in s#id sleevé.portion (12), a hollow stem
portion (222) protrduding - forwardly from the truncated cone
portion (22a) having at least a male projection (223)
circumferentially formed on the stem portion (222)° to be
engageable with the female groove (214) recessed in the coupling
sheath (212) of the hollow needle portion (21} for detachably
coupling the hollow needle portion (21) on the shank portion (22)
secured on the syringe means (1) from outside the syringe
cylinder (11) and an enlarged cylindrical portion (224) formed on
a rear end portion of the shank portion (22) engageable with the

cylindrical socket (124) in the sleeve portion (12).



!
-10__fbrrred on a rear—portion-of the hollow needle portion—=21) haw_ng a
stem socket™(213) recessed inwardly farwardly to Tonmuni cat ET
needl e-hole (210) longitudinally fornmed through the holl (N(IEMﬁNTt?%%

(21) and a femal e groove (214) spiraffyirecessed in the stemﬁ
sai d shank portion (22) D&aﬁ- ........... e

§ ABSTRACT

SAFETY SYRINGE WITH EXTERNALLY CONNRCTABLE AND
INTRRNALLY RETRACTABLE SELF-BIASED NEEDLE

A safety syringe includes: a hollow needle assembly (2)
having a hollow needle portion (21) detachably coupled to'a shank
portion (22) embedded in a sléeve portion (12) of a syringe (1)
and having a needle head portion (23) formed on a rear portion of
the shank portion (22), and a plunger {31) slidably held in tge
syringe (1) and héving a biasing socket (32) recessed in the
plunger (31) for engaging the needle head portion (23) of the
needle assembly (2) for a coupling of the needle assembly (2)
with the plunger (31) for a retraction into the syringe (1) for
obliquely biasing the needle portion (21) for preventing re-
protrus1on of -the needle (2) outwardly, thereby allpwing a
variety of needles of different sizes to be replaceably .mounted
on the shank portion (22) outside the syringe (1) for a

convenient mounting of the needle (2) on the syringe (1).

{Pigure 1]




haV|ng a hol | ow t r uncat ed- cone- portion (22a) engageable mnth ‘the .
t runcat ed- cone- shaped socket (123) in the sleeve portion (12) a packing
ring (221) secured to a front portion of the truncated cop&g=

Oﬁg WRM_@YT SHEET 1
I |

and engageable with the ring groove (122) in the sleeve
retaining a front portion of the shank portion (22) in sa

(12), a hollow stemportion (222) prbfé4duding forwardl
truncated cone , T

FIG‘IJ 224—22
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portion (22a) having at Jleast a nmale projectio
cireunferentially formed on the stem portion (222)
engageable wth the fenale groove (214) recessed in the
(212) of the hollow needle portion (21) for detachab

hol | ow needl e portion (21) on the shank portion (22) sec
means (1) from outside the syringe ¢844 nder (11) and an enlarged
cylindrical portion (224) formed on
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a rear -end-portion of the shank portion (22) engageable with the

cylindrical socket (124) in the sleeve portion (12).
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