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Title: Simplified Safety 8Syringe with Retractable S8Self-biased

Needle and Minimized Plunger

Background of the Invention:

U. 8. Patent 5,328,475 entitled “Siﬁplified Safety Syringe
with Retractable Self-biased Needle" issued to the same inventor
of this application disclosed a safety syringe including: a
hollow needle normally held in a front portion of a syringe, a
plunger generally cylindrical shaped and slidably held in the

- syringe for injection use, a coupling member retained in the
plunger and engageable with a biasing socket recessed in a rear
needle portion of the hollow needle and with the biasing socket
generally formed as a conical shape having a longitudinal conical
axis inclined from a needle axis of the needle when normally
fixed in the syringe with the needle axis aligned with a syringe
axis longitudinally formed in a center line of the syringe,
whereby upon retraction of the plunger and the needle coupled to
the plunger, with the biasing socket of the mneedle forcibly
coupled with the coupling member, into a bore portion in the
syringe, the needle will be automatically inclined as the biasing
socket of the needle is restored by the coupling member retained
in the plunger to prevent an outward protruding of the retracted
needle from tﬁe syringe for preVenting its pricking to the
others. |

However, the plunger (31) secured on the coupling. member
{(30) will require a big volume in order to efficiently surround

the arrowhead portion (301) on the couplié&imembéffZSO) fénﬁf to !



-4« arcuate packing ring 26a circunferentially di sposed around the shank
portion 22 to be engageably held in the ring groove 120a in the sl eeve
portion 12, a bifurcated slot 25 longitudinally forned in a rear portion of
t he shank portion 22 and recessed forwardly froma rear needl e end portion
230, a biasing socket 27 generally Cofii cal shaped forned in a rear portion
of the shank portion 22 and communi cating with a guiding port 231 recessed

formardl fron1t rear. end ort nee i's
b0 onctRIARSL e (A GAE " Blve Hike A () BP the AMowdl il T Rehibe
(30). Since the safety syringe is always made as dlsposable and

will be disposed once being used for hygienic reason, such a big
plunger, which is always made of resilient rubber materials, will
waste money and will also increase a burden for waste disposal

and treatment on a viewpoint of environmental protection.

Summary of the Invention:

The object of the present invention is to provide a safety
syringe having a minimized thin-disk plunger for saving cost énd
including: a hollow needle normally held in a front portion of a
syringe, a coupling member of arrowhead shape integrally formed
with the thin-disk plunger, an annular ring embedded on the
plunger to allow the plunger to be slidably held in the syringe
for injection use, the coupling member formed on the plunger
engageable with a biasing socket recessed -in a rear needle
portion of the hollow needle and with the biasing socket
generally fofmed as a conical shape having a longitudinal conical
axis inclined from a needle axis of the needle whereby upon
retraction of the plunger and the coupled needle into the
syringe, the needle will be inclined to prevent a further outward

protruding of the retracted needle.

Brief Description of the Drawingé:

Figure 1 is an illustration showing the plunger and the
needle in accordance with the present invention.

Figure 2 is an illustration showing the present invention

when served for injection use.



2, ‘Wi th the shank portion 22 and the rear needle end portion 230 nade of
resikient plastic nmaterials. The packing ring 26a may be fastened to a
groove recessed in the shank portion 22 or may be integrally fornmed with

t he-shank portion 22. The needle axis_200 will be aligned with the syringe
axis 100 when the needl e device 2 is'ﬁbrnally secured on a sleeve portion
12 of the syringe neans 1 for injection purpose. Each biasing socket 27
general ly coni cal shaped includes: a conical bottom 271, a conical apex 272
tapered forwagd
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Figure 4 shows retraction of needle into the syringe of the
present invention.

Figure 5 shows a bent needle in the syringe in accordance

with the present invention.

Detailed Description:

As shown in the drawing figures, the present invention
comprises: a syringe means 1, a needle device 2, and a plunger
means 3.

The syringe means 1 includes: a syringe cylinder 11 having a
hollow bore portion 10 defined in the syringe cylinder 11 for
filling 1liquid medicine 4 in the cylinder 11 and a syringe axis
100 longitudinally defined in a central portion of the syringe
cylinder 11, a sleeve portion 12 formed on a front portion of the
syringe cylinder 11 contracted forwardly from the cylinder 11
having a central opening 121 formed through the éleeve portion
12, and a diverging port 122 formed in a rear portion of the
sleeve portion 12 adjacent to the syringe cylinderlll, an arcuate
recess 120a circumferentially recessed in a front portion of the
sleeve portion 12, a syringe handle 14 formed on a rear end
portion of the cylinder 11, and an annular extension 16 annularly
formed on a rear portion of the cylinder 11.

The needle device 2 includes: a needle portion 21 having a
needle tip 211 formed at a front end of the needle portion 21, a

shank porﬁion 22 connected with the needle portion 21 having an



axfs 200 of the needle device 2 to define an acute angle A between the
needl € axis 200 and the | ongi tudi nal conical axis 270 of the biasing
socket 27. The conical bottom 271 includes a ratchet-tooth recess
27%a circunferentially recessed in a rear portion of the shank portion 22
and tapered radially rearwardly from4the conical bottom271 of the

bi asi ng socket 27. The bi asing socket 27 is snugly engageable with an

needl o dRmERte Baskiio Py 26 ity rined AAARd e
shank portion 22 to be engageably held in the ring groove 120a in
the sleeve portion 12, a bifurcated slot 25 longitudinally formed
in a rear portion of the shank portion 22 and recessed forwardly
from a rear needle end portion 230, a biasing socket 27 generally
conical shaped formed in a rear portion of the shank portion 22
and communicating with a guiding port 231 recessed forwardly from
the rear needle end portion 230, and a needle axis 200
longitudinally defined at a central portion of the needle device
2, with the shank portion 22 and the rear needle end portion 230
made of resilient plastic materials. The packing ring 26a may be
fastened to a groove recessed in the shank portion 22 or may be
integrally formed with.the shank portion 22.

The needle axis 200 will be aligned with the syringe axis
100 when the needle device 2 is normally secured on a sleeve

' portion 12 of the syringe means 1 for injection purpose.

Each biasing socket 27 generally conical shaped includes: a
conical bottom 271, a conical apex 272 tapered forwardly from the
conical bottom 271, and a longitudinal conical axis 270 aligned
with the conical apex 272 to be generally perpendicular to the
conical bottom 271 and to be inclinedly deviated from the needle
axis 200 of the needle device 2 to define an acute angle A
between the needle axis 200 and the longitudinal conical axis 270
of the biasing socket 27. The conical bottom 271 includes a
ratchet-tooth recess 271a ¢ircumferentially recessed in a rear
portion of the shank portion 22 and tapered radially rearwardly
from the conical bottom 271 of the biasing socket 27. The

biasing socket 27 is snugly engageable with an arrowhead portion



syringe cylinder 11 after finishing an injection. The plunger neans 3

i ncludés: a thin-disk plunger 31a slidably held in the syringe cylinder 11
of the syringe means 3, a coupling nmenber 30 integrally formed on a front
portion of the plunger 31 having the arrowhead portion 301 formed on a
front end of the coupling menber 30 operatively insertable in the bi asi ng
socket 27 formed in the needle device 2, with the rear needle end portion
230 confined within the diverging port 122 formed in a rear portion of a
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syringe cylinder 11 after finishing an injection.

The plunger means 3 includes: a thin-disk plunger 3la
slidably held in the syringe cylinder 11 of the syringe means 3,
a coupling member 30 integrally formed on a front portion of the
plunger 31 having the arrowhead portion 301 formed on a front end
of the coupling member 30 operatively insertable in-the biasing
socket 27 formed in the needle device 2, with the rear needle end
portion 230 confined within the diverging port 122 formed in a
rear portion of a sleeve portion 12 of the syringe means 1, a
plunger rod 35 integrally secured with a plunger handle 37 and
protruding rearwardly from the plunger 31a and integrally
connected to the plunger for pushing operation of the plunger 31a
with the plunger 31la to be rearwardly retained on the annular
extension 16 formed in a rear portion of the syringe cylinder 11
for restricting a rear movement of the plunger 3l1a, and a plunger
axis 300 longitudinally defined at a central portion of the
syringe means 3 normally aligned with a needle axis 200 of the
needle device 2, and aligned with the syringe axis 100 of the
syringe means 1.

The coupling member 30 includes: the arrowhead portion 301
being conical shaped and engageable with the biasing socket 27 of
coﬂical shape of the needle device 2 having an apex of the
arrowhead portion 301 aligned with the plunger axis 300, the
needle axis 200 and the syringe axis 100 as shown in Figure 1

ready for a normal medical injection, a neck portion 302



with the plunger 3la to be rearwardly retained on the annul ar extensi on
16 forned in a rear portion of the syringe cylinder 11 for restricting a
rear nmovenent of the plunger 31la, and a plunger axis 300 longitudinally
defined at a central portion of the syringe means 3 normally aligned with a
needl e axis 200 of the needl e device-& and aligned with the syringe axis
100 of the syringe neans 1. The coupling nenber 30 includes: the arrowhead
portion 301 being conical shaped and engageable with the biasing socket 27
of coni capnpagpedof bekweancthe acvowbead pethionnd@peandfthacpunrgshealita.
portion 301 aligned with the plunger axis 300, the needle axis 200 and the
syringe axis The aarxevwhpadn PPELzen 1301 is formed with a ratchet tooth

301a circumferentially disposed around a rear end perimeter of

. the arrowhead portion 301 to be engaged with the ratchet-tooth
recess 271a in the biasing socket 27 in the needle device 2 for
ensuring a firm engagement of the coupling member 30 with the
socket 27 of the needle device 2 for reliably coupling the needle
device 2 with the plunger 31la when retracted into the syringe
cylinder 11.

The plunger 3la is formed with an annular recess 31la along
a periphery of the plunger 31a for embedding an annular packing
ring 38 in the annular recess 311a for a smooth sealable sliding
of the plunger 3la in the syringe dylinder 11. The annular
packing ring 38 may have a cross section of circular shape, but
not limited in this invention.

When wusing the present invention for'injection use as shown
in Figure 2, the plunger 3la may be pushed forwardly to boost the
medicine 4 in the cylinder 11 through the needle device 2 to a
patient's body.

The arrowhead portion 301 of the coupling member 30 will
then be forcibly inserted into the biasing socket 27 of the
needle device 2 to squeeze, and expansively bifurcate the rear
needle portion 230 of the needle device 2 to store a resilient
potential energy of the bifucated rear needle 'portion, thereby
operatively coupling the coupling member 30 with the needle
device 2 as shown in Figure 3.

After retracting the plunger 31a and the coupled needle

device 2 into the bore portion 10 of the syringe cylinder 11 as



ready for a normal nedical injection, a neck portion 302 -6- connected
bet weén the arrowhead portion 301 and the plunger 3la. The arrowhead
portion 301 is forned with a ratchet tooth 30la circunferentially disposed
around a rear end perineter of the aryowhead portion 301 to be engaged with
the ratchet-tooth recess 271a in thé”%Tasing socket 27 in the needl e device
2 for ensuring a firmengagenent of the coupling nenber 30 with the socket
27 of the needle device 2 for reliably coupling the needle

shown in Figure 4, the biasing socket 27 of the needle device 2
will be restored to be snugly engaged with the arrowhead portion
301 of the coupling member 30 of the plunger means 3 by releasing
a resilient force accumulated on the rear needle portion 230 when
forcibly coupling the arrowhead portion 301 with the biasing
socket 27 as shown in Figure 3, thereby automatically obliquely
biasing the needle device 2 coupled on the plunger 3l1la as shown
in Figure 4. After re-protruding the needle device 2 outwardly,
the needle tip 211 will be retarded against a shoulder portion
formed in a front.portion of the cylinder 11, thereby bending the
needle 2 and obstructing its outward protrusion and preventing
. 1ts injury or contamination to the surroundings.

The present invention is superior to the earlier invention,
U. 8. Patent 5,328,475, also issﬁed to the same inventor of this
application since the the thick larger plunger 31 of the earlier
invention has been minimized to merely include a thin-disk
plunger 31la and an annular packing ring 38 jacketed on the
plunger 31a, thereby saving cost and being helpful for
environmental protection.

The plunger rod 35 may include three blades 351 protruding
radially from a plunger axis 300 of the plunger means 3.

The arrowhead portion 301, the neck portion 302, the plunger
rod 35 and the handle 37 are all integrally formed such as made
by plastic molding. process, and the annular ring 38 is then

embedded in the recess 311a of the thin-disk plunger 3ia.



device 2 with the plunger 3la when retracted into the syringe cylinder 11
The plunger 31a is formed with an annul ar recess 3ITa along a periphery of

t he plunger 3la for enbedding an annul ar packing rin I,m ' nll ' “I‘ar
recegs 3%1a for a snmooth sealable sliding of the jpﬁ HH"I E“ﬂmq e
syringe cylinder 11. The annul ar p&eking ring 38 tay* have'a &ross
section of circular shape, but not limted inthis invention. Wen using
the present invention for injection use as shown in Figure 2, the plunger
3la may be Qushed forwardly to boost the nmedicine 4 in the cylinder 11
through t heCh@&Bfe device 2 to a patient's body.

1. A safety syringe comprising:

a syringe means including a syringe cylinder having a holldw bore
portion for filling liquid medicine therein, and a sleeve portion
formed on a front portion of said syringe means having a centrai
opening formed through the sleeve portion, a syringe axis
longitudinally defined in a central portion of said syringe
means;

a needle device including a hollow needle portion fixed on a
shank portion held in said sleeve portion of said syringe means
having a biasing socket generally conical shaped recessed in a
rear needle portion of said needle device including a conical
bottom, a conical apex tapered forwardly from the conical bottom
.and a longitudinal conical axis aligned with the conical apex and
obliquely deviating an acute -angle from a needle axis which is
longitudinally defined in a central portion of said needle device
and is aligned with the syringe axis of said syringe means when
.the needle device is held on said syringe means for injection;
and

a plunger means slidably held in said syringe cylinder for
boosting 1liquid medicine in said cylinder for injection through
said needle device, and a coupling member formed on said plunger
having an arrowhead portion formed at a front end of said
coupling member operatively forcibly inserted in said biasing
socket to couple the arrowhead portion with the needle device to
store a resilient restoring energy of the rear needle portion of

said needle device after finishing an injection, and upon



The arrowhead portion 301 of the coupling nenber
forcibly inserted into the biasing socket 27 of the n 2 to
squeeze, and expansively bifurcate the rear needle p m&gm ‘m
needl e device 2 to store a resilient potential energ mfueated rear
needl e portion, thereby operatively «®upling the coupllng menber 30 with
the needl e device 2 as shown in Figure 3. After retfacting the pl unger 3la
and the coupl ed needl e device 2 into the bore portion 10 of the syringe
cyl i nderratiragtion of the plunger and the needle device coupled to said
plunger into said syringe cylinder, said needle device will be
automatically restored and obliquely biased to prevent outwardly
re-protruding of said needle device from said syringe means;
the improvement which comprises:
said plunger means including a thin-disk plunger having said
arrowhead portion integrally formed at a front portion of said
plunger and integrally connected to said plunger by a neck
portion, and an annular packing ring embedded in an annular
recess circumferentially recessed in said thin-disk plunger for
slidably holding said plunger in said syringe cylinder, with said
arrowhead portion formed with a ratchet tooth circuﬁferentially
disposed around a rear end portion of said arrowhead portion, aﬁd
with said plunger having a plunger rod integrally secured with a
plunger handle protruding rearwardly from and integrally
connected with said plunger; and
said biasing socket in said needle device having a ratchet-tooth
recess ciicumferentially recessed in a rear needle portion and
tapered radially rearwardly <£from the conicél bottom of said
biasing socket for a firm engagement betweén said ratchet tooth
on said arrowhead portion of said plunger means with said
ratchet-tooth recess in said needle device for stably coupling

said needle device with said plunger means when finishing the

injection.



-7- shown in Figure 4, the biasing socket 27 of the needle device.2 will be.
restored to be snugly engaged with the arrowhead portion 301 of the

T

coupling menber 30 of the plunger neans 3 by rel easing-a §Hki ToTTe '
accuul ated on the rear needle portion 23> when forcibly goupl : iﬂ ASBEEN
arrowhead portion 301 with the biasing socket 27 as shownn_El PLAGED ‘

t hereby automatically obliquely biasing the needl e device 2 coupled on the
pl unger 3la as shown in Figure 4. After re-protrudi ng the needl e device 2

outwardly, the needle tip 211 will be retfr &Mki nst a shoul der portion
formed in a front portion of the cylindef} 11, thereby bending the needle 2
and obstructing its outward protrusiop preventing
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ité'injury or contamination to the surroundi ngs. The present _invention is

superior to the earlier invention, U S. Patent 5,328,475, yaf géFss g
the sanme inventor of this application since the the thick [aJ§ i-q‘ ;EB§§N
of .the earlier invention has been mniniged to nerely incl ide_a BROLA ¢ _

pl unger 3la and an annul ar packing ring 38 jacketed on the plunger 3la,
thereby . saving cost and being hel pful for environnental protection.
The plunger rod 35 nmay include three bl ades 351 protruding raﬂially froma
pl unger axis 300 of the pluriger means 3. The arrowhead portidh 301, the
neck portion 302, the plungd 02135 and the handle 37 are alf}] integrally
formed such as nmade ‘
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'by pl astic nol di ng process,

syringe conpri sing:

and the annul ar
recess 31la of the thin-disk plunger 3la.

- -8- Clal“ § E %gﬁ
' a syringe neans including a syringe ;ﬁﬁ% tQ. ﬁﬁEQ
~ hol I ow bore portion for filling Iiquidigedicine therein .

ring 38 i s then enbedded in the -

[t |

portlon formed on a front portion of said syringe neans having a central

openi ng fornmed through the sl eeve portion,
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| omgi tudinally defined in a central portion of said syringe noeans; a needle

device including a hollow needl e portion fixed on a shan RA %
said sl eeve portion of said syringe neans having a b|a5|%g s%%a%giﬁgégﬁﬁF

coni cal shaped recessed in a rear neegle portion of said
i ncluding a conical bottom a conical-apex tapered forwardly fron1the

coni cal bottom and a | ongitudinal conical axis aligned with the coni cal
apex and obliquely deviating an acute angle froma needle axis which is

| ongi tu ABQELX debinede i pidct684F& portion of said needl e device and is

aligned wt ﬁe syringe axis of said syringe means when the needl e device

is held on sapd §¥féﬂﬁ? SPRiBgd OFith £Chi®imized thin-disk plunger for
saving cost includes: a hollow needle normally held in a front
portion of a syringe, a coupling member of arrowhead shape
integrally formed with the thin-disk plunger, an annular ring
embedded on the plunger to allow the plunger to be slidably held
in the syringe for injection use, the coupling member formed on
the plunger engageable with a biasing socket recessed in a rear
needle portion'of the hollow needle and with the biasing socket
generally formed as a conical shape having a longitudinal conical
axis 1inclined from a needle axis of the needle, whereby upon
-retraction of the plunger and the coupled needle into the

syringe, the needle will be inclined to prevent a further outward

protruding of the retracted needle.
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andia blunger means slidably held in said syringe cylinder for boos

|IdUId medicine in said cylinder for injection through;s&Fﬁ=hE§E
\aREBWAREN

and a_coupling nenber fornmed on said plunger having an
e portion of

formed at a front end of said coupl i ng nenpber operativ
i-n sai d biasing socket to couple the artpppead portion
device to store a resilient restoring energy of the read
sai d needl e device after finishing an injection, and upon
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-9- retraction of the plunger and the needl e device c
I nto said syringe cylinder, said needle device wltl b
restored and obliquely biased to prevent outwardly re protgugdgql ald
needl e device fromsaid syringe neans; _the inprovenen Fpli-Ses::
sai d. pl unger neans including a thin- di skeB3mger havi ar T ownead
portion integrally forned at a front portion of said plunger and integrally
connected to said plunger by a neck portion, and an. annul ar ﬁacking ring
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enbedded in an annul ar receps circunferentially recessed in gaid thin-disk
pl unger for slldably h0|dln' aiqim unger in said syringe cyljinder, with
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4

arromhead portion formed with a ratchet tooth C|rcunferent|ally di sposed
h_said plunger

arourdd a_rear end portion of said arrowhead portion,
havi ng a pIunger rod integrally secured with a plunge PLANEENMENTPEREEH O
integrally connected with safd p : sa

rearwardly from and
bi asi ng socket in said needle device havirmﬁéﬁ*aichet t o

circunferentially recessed in a rear d-—tar
bott om of said biasing socket for a flrm

bng

rearwardly fromthe coni cal
engagenent bet ween §gdjr tooth on said arrowhead portion of said
pl unger neans with s et “Tod2h recess in said needl e device for
stably coupllng sai d nee ) LCe W sai d plunger neans when finishing
t he & - ' 2
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Simplified Safety 8yr1nge with Retractable Self«blased
' Needle and Minimized Plunger
t Al

" whereby upon

wfretract1on of the plunger and the coupled needle into the

syrlnge, the needle will be 1nc11ned to prevent a further outward

protrudlng of the retracted needle.

Figure 4
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