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Descrlptloln of the Prior Art - Inthe medi cal field, it is necessary to
conti nuously giv t avi ng cancer or
| eukemi a and pe |Ao§| cal %aﬁs]pde)?: gr ano ?eﬂs;?gogr son suffering from
post - operative pain. : In the event of special |iquid nedicines, such
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otics for sufferers of cancer or | eukem a, nmedicine has to be

normal |y and stegﬁ%ﬂdéloqké@g fr?v@nflﬂfnferer in very small anounts, which

Fcine.” ' I'n addition,
The present invention relates, in general, to a device for

giving an injection of liquid medicine to a patient and, more
particularly, to a controllable liquid medicine injection device
capable of normally giving an injection of a predetermined
amount of liguid medicine, such as a special anodyne or
antibiotic, to a patient at a constant rate and selectively and
temporarily allowing confluent medicine to join the primarily
injected medicine, thus increasing the amount of injected
medicine in accordance with a patient’s condition, thus

improving medicinal effect.

Description of the Prior Art

i's

In the medical field, it is necessary to continuously give

a special antibiotic to a person having cancer or leukemia and
periodically, a special anodyne to a person suffering from
post-operative pain.

In the event of special liquid medicines, such as
antibiotics for sufferers of cancer or leukemia, medicine has to
be norfnally and steadily given to a sufferer in very small

amounts, which is different from general medicine. In addition,
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- 2- it is often reqU|red to tenporarlly I ncrease the anD ect?
ned|C|ne in accordance with a patient's condition. - aced
achi eve the above object, an injection hose with a nanual UHI l"l
proposed. In order to control the anount of special I|qU|d

passi ng through such an injection hose, a nedical personnel, such as a
doctor or a nurse, nmanually handles the controller while observing a

control | ed jranungfihn ey GirRl | Bot hRnh paPsARy eNhchesse Ftﬂ%\é‘EVﬁfno@H'Ehéﬁ
manual controller fails to precisely control the amount of liquid nedicine

to be gi Verhnflec?ed’afri&ﬂt:mé hitt A0E6Fddnce "RAtEah RABnt'e keReBtidH.Y adi ust
t he anobunt of nedicine. Therefore, known nedicine injection devices

with such ancepfore! t&rschifve HHIC UYERE eobjd&, boh hidRditcd AE3E8BwARH a
patients and reduce nedicinal effect. In detailed description,

when a ﬂ%&aﬂ' cdrﬁ%ﬁllek'“?@“ﬁfd;%@éd a%“%r%lér“‘%o”@ﬂﬂ@folcctﬁfer %!rh%"untto
give an injection of an excessive anmount of nedicine to a patlent t he
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i nto shock deat On the contrary, when a nmanual Iy control I ed anmount of
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patient is reduced Sonmetines, it is necessary to give another [iquid

medi ci ne, SHGH SR PIAEeRE. tHO BoRMOREE WElled cHRGVEhg "BdiceintBollgHCH
as an antibiotic, |s al ready being given to the patient using an

i nj ection ﬂ%ﬁmt Ig¥ the8i&iage int BRe Ot sparent hose. However, such a

manual controller fails to precisely control the amount of liquid
medicine to be given to a patient, thus forcing a medical team
to repeatedly adjust the amount of medicine. Therefore, known
medicine injection devices with such controllers are
inconvenient to both medical teams and patients and reduce
medicinal effect.

In detailed description, when a medical team
unconsciously adjusts the manual controller to give an injection
of an excessive amount of medicine to a patient, the excessive
amount of medicine may cause the patient to fall into a coma
or into shock death. On the contrary, when a manually
controlled amount of medicine is less than an effective amount,
the medicinal effect on the patient is reduced.

Sometimes, it is necessary to give another liquid
medicine, such as an anodyne,-to a patient when a special
medicine, such as an antibiotic, is already being given to the

patient using an injection hose. In this case, the other



medi ci ne or the anodyne may be directly injected into a ve.hgsshye'ihms%e&xkeplaced
e

syringe being pricked into the vein or indirectly inject i
with a syringe being pricked into the existing injection h(*mmﬂl
the direct injection of an anodyne into a vein wastes | abor

team and gives additional pain to the patient, making the patient
unstable. On the other hand, when the anodyne is indirectly injected into

bl e. ‘O the other hand, when the anodyne is indirect!y it ,
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of the syringe so at ‘an excessive anount of nmedrcine
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into a cona njection puiip may be

used [0 HRECHHE: Bl IRIL 5 e foBs A otiBRe TS

safety al agmifevi f§ of SHdifet 2UhPMERjedRd MEidetheY BERERY Cinjection
hose, the syringe forms a syringe hole on the hose, thus
causing leakage of liquid medicine from the hose through the
syringe hole. Such a syringe hole may also cause infiltration
of infectious bacteria into the hose. Therefore, both the
injection hose and the liquid medicine have to be frequently
changed with new hoses and medicine, thus being inconvenient
to both a patient and a medical team.

When a liquid medicine is injected into a vein of a
patient with a syringe, the amount of medicine to be injected is
influenced by a pressing force applied onto the piston of the
syringe so that an excessive amount of medicine may be
unconsciously injected into the vein and may cause the patient
to fall into a coma or into shock death.

Meanwhile, an injection pump may be used for injecting
a liquid medicine into a vein of a patient. However, such an
injection pump prevents the patient from moving and causes a

safety alarm device of medical equipment to frequently generate
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present invention has been nade keeping in mnd the above p MI/I '
occurring in the prior art. An object of the present inventi

provide a controllable Iiquid nedicine injection device which allows a
predeterm ned anount of |iquid nedicine, such as a special antibiotic, to

be steadily {reﬁ@&tfl‘irtﬂ“ Sigh B! Fri¥atthPatd e YUficAL "Ind" PHHsEChround
exanpl e, cancer or leukema, at a steady rate, thus inproving nedicrnal
effect, ange ehtvely and tenporarily allows confluent nedicines to
join the primarily 1 njected nedicine wthout using any additional syringe,
t hus i ncreasing the anount of injected nedicine in accordance with a
patient's condition. In order to acconplish the above object, the

present inventi MMU RS ofF THI INVENPTIOK | niection devi ce,

conprising: a nedicine container encased by a casing and adapted for
tenporarily containing liquid nedicine and selectively and
conpletely discharging the nedicine under pressure wthout allow ng

(e 11 0, TRERL T Io0nE GHAG i HBIER 1] PR

container in mind the above problems occurring in the prior art. An
object of the present invention is to provide a controllable
liquid medicine injection device which allows a predetermined
amount of liquid medicine, such as a special antibiotic, to be
steadily injected into a vein of a patient suffering from, for
example, cancer or leukemia, at a steady rate, thus improving
medicinal effect, and selectively and temporarily allows
confluent medicines to join the primarily injected medicine
without using any additional syringe, thus increasing - the
amount of injected medicine in accordance with a patient’'s
condition.

In order to accomplish the above object, the present
invention provides a liquid medicine injection device,
comprising: a medicine container encased by a casing and
adapted for temporarily containing liquid medicine and
selectively and completely discharging the medicine under
pressure without allowing the medicine to remain in the
container, thus injecting the medicine into a patient; a first

three way check valve connected to the outlet of the container
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wi th a.di schargi ng hose being connected to the outlet of the three way
check valve, the first three way check val ve being adapted TfthheeHacBEen \Replyced

introducing liquid medicine into the container fron1the outs
di spensing the nedicine fromthe container through the dISCh u”
and an injection anount controller connected to the discharging hos
controll er being adapted for controlllng t he nmedi cine, thus nornally
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Fig. 2a is an en arge Vi EwW 0 medi ci'ne “cont af ner  of
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an enpty state
controller being adapted for controlling the medicine, thus

normally injecting a precisely controlled amount of medicine
into the vein at a steady rate and selectively and temporarily
injecting confluent medicine together with the primary precisely

controlled amount of medicine into the vein.

BRIEF DESCRIPTION OF THE ACCOMPANYING
DRAWINGS

The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken in
conjunction With. the accompanying drawings, in which: |

Fig. 1 is a sectional view of a liquid medicine injection
device in accordance with the primary embodiment of the
present invention;

Fig. 2a is an enlarged sectional view of a liquid medicine
container of the injection device according to this invention,

showing the container in an empty state;



Fig. 2b is a view corresponding to Fig. 2a, but showi ng the container

filled wth a |iquid nedicine; Fig. 3 is a cross-secti &rigfhess aced
along the line A-A of Fig. 2a, showing a tel escopic pipe str \
installed in the nedicine container of this invention;

sectional view showing the construction of an injection anmount controller

of the device of this invention,; Fig. 5is a sectional view of the

i nj ection amountpjgCophr okl gr vﬁé‘%e’bdjljr%%ohﬁ%éi B8 BB, %a Fithit Showin

Fig. 6 is an exploded perspective view show ng-a coupling structure i€ed

for fixing ghe &ﬁ&%iﬁéraﬁﬂghl ﬁbbeliqudiiﬁerﬁé’dﬁ'i‘ﬁe?”d of a novable pipe in
e

accordance wth another enbodi nent o e present invention; and

Fig. 7 is a secti |l qavie e o u [ : -
DESCRI PTI ON OF TRESPR FiER\IgE%frE%/%o%lg%kEhﬁFsﬂ Svidly Qé%déﬁ %i(l)%ga&éee?tull%na i ew

ESCR PTI ON OF THE PREFERRED ENBOD! NENT Ts%a sect
erbodi mont O T 7oy cSagr I, ReSeopll SRR SRS Bl TR e o

I nvent 1 on.

medi ci ne | %Seﬁikﬁfﬂ%df%‘i},%ﬁPﬁirégio%lignmﬁﬁaai;S conprised of a nmedicine

cont ai ner I's encased by a hard casing 100. The

?Eg‘r’gogafsiopgcégg&%.P]léoiéé dedlitidndl AERNCSh b RInEETRE" cdhdtAlcQ8R B7Yan
injection amount controller of the device of this invention;

Fig. 5 1is a sectional view of the injection amount
controller taken along the line B-B of Fig. 4;

Fig. 6 1is an exploded perspective view showing a
coupling structure used for fixing the edge of a collapsable
tube to one end of a movable pipe in accordance with another
embodiment of the present invention; and

Fig. 7 is a sectional view of the coupling structure of

Fig. 6.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a sectional view of a liquid medicine injection
device in accordance with the primary embodiment of the
present invention. As shown in the drawing, the liquid
medicine injection device of this invention is comprised of a
medicine container 200. The container 200 is encased by a
hard casing 100. The above casing 100 is provided with a

connection member 110 at one end thereof for connecting a
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e
hangi ng | oop 120 to the casing 100. The connection nenber 110 is hol egl af
e

its. center, thus form ng a holder 130 for holding a cli ptkiansieetdh Rep
cont ai ner 200 tenporarily contains a |liquid nedicine and \ “ﬁ
conpletely discharges the nedicine under pressure wt houts\

medicine to remain in the container 200. A liquid nedicine I'schar gi ng
hose 300 is connected to the outlet of the container 200 with a first

th - vl 0 ' i ot d t t Al d

the hose’ sS0TEIRE, KoL Pap LB b el B RaRE I 0pT Tt L aiee R ahegBer”
di ci : Nt : Cai : ' .

i spensed fiiam Fhe o8 et I o L e s B0 TOJRSTH e 336t
tends fryy t Vay, 4 | , ' .

génﬁgcfed {o aﬁlﬁgnja{e](r:telﬁgn an%ﬁtgﬁggﬁpr{gl I g&%g&@ﬂ}:ﬁgﬁ%@n leljlscee?&bgg%r% SO

has a flexidyfafpse %ggﬁgu?&‘d RAlddi¥h gah‘?cgi Sseéléctﬁféigr%hﬁd %E?Hgteé:%fl% ‘h

nmedi cine to beinjec nto a veln o atrent at constant ' r

(ot showntiSRARTEeSE S, AR HAdH H:Bturg CuBld et afigh bV ThpIo

(not shown) g pricke Into th _ contro |
emorer mEBILET S Rl e Woaier 28! Sk MR g0
e . | O APRLALTIBSEISO0T B connertd 16 8 BUAACCRTOUL L aiger
tel escopi ¢ ogjoPeySil UGt Yifst three way check valve 400 being interposed
between the container 200 and the hose 300. The first three
way check valve 400 allows a liquid medicine to be introduced
into the container 200 from the outside or dispensed from the
container 200 through the hose 300. The hose 300 extends
from the three way check valve 400 to a length, thus being
connected to an injection amount controller 500. The controller
500 also has a flexible hose 300A and allows a precisely
controlled amount of medicine to be injected into a vein of a
patient at a constant rate, with both the hose 300A being
attached to an arm of the patient and a syringe (not shown)
being pricked into the vein. The controller 500 also
temporarily contains confluent medicine prior to selectively and
forcibly injecting the confluent medicine together with the
primarily injected medicine into the vein as desired.
Figs. 2a and 2b show the construc.tion of the container

200 in detail. The container 200 has a telescopic pipe structure

comprised of a fixed hollow pipe 210 and a movable solid pipe
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conprised of a fixed hollow pi pe 210 and a novabl e solid pipe
-8-. 220. The fixed hollow pipe 210 is fixedly and axi aTliiEShiethﬁelmexieplaEda

the case 100 with the outside end of the pipe 210 being ti :  he
projecting nmouth of the case 100. The fixed pipe 210 has [

radi al holes 211, through which the interior of the pipe o [ S
with the interior of - a collapsable tube 230 as will be described | ater
herein. Th sol+d _pi 20 4 [ r ot Q ot L NSq t he
fixed ol 1 cePr pet 950 (B € rlIBREYER RIS S5dIY' Andipt Aty Bntiuey

relation to.f g, boLLaw RiPeyh. e TheGpdd aBRRDIGE fHtbengdd bo0T Bshyed

I n the casing I'ntegrate e renote ends e two pPpes

210 and 2203 fi9' b e TREaRAAAGSIRLEM Uop A0 d3eSalchet i ol faanded

with liquid cine ‘or _ he medr cine”under pressur

oS 0o Rl A0 ey EPLIREO%s Faci e 20, ARGy e,

212 219 IEF 6 SEAL SBRAP! 2100 AR et et { e dmiehe B P

(he ovabl ccPBBSAe, HUR, LGOS {55 Olapal pab e 20yl o o

PP 220, ol BiBAC 2o S5 BT b ST, Bl g RS ene
fixed hollow pipe 210 so that the solid pipe 220 is axially
movable in relation to the hollow pipe 210. The collapsable
tube 230 is received in the casing 100 and is integrated with
the remote ends of the two pipes 210 and 220 at both ends.
The collapsable tube 230 is selectively expanded with liquid
medicine or discharges the medicine under pressure to the.
outside.

In the casing 100, a rubber ring 250, having a
predetermined elasticity, is tightly fitted over the collapsable
tube 230 at the end where the collapsable tube 230 is fitted
over the movable pipe 220. The rubber ring 250 tightens the
end of the collapsable tube 230 on the movable pipe 220, thus
preventing the collapsable tube 230 ffom being unexpectedly
removed from the movable pipe 220 during a movement of the
pipe 220. |

In order to allow the liquid medicine to be smoothly
introduced into or discharged from the container 200 through

the fixed pipe 210, a plurality of regularly spaced axial rails
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the fixed pipe 210, a plurality of regularly spaced axi al 1Is

- 9-, 221 are fornmed on the solid pipe 220, thus forning 34sB Rbﬂmmd
axi al channels 240 at the junction between the two pipes 2]

shown in Fig. 3. In order to allow a user to check the ano

In the container 200, the casing 100 is nmade of a transparent naterla

has a graduated scale 140 on the outside surface. Each of the aX|aI

rails 221 ghqt ?eS?b%ﬂ]%)d pﬁnzf@ Bﬁfde ? has ﬁ-n}(@d%ﬁ—rﬁ{ﬁ) Sz 5 F}a221

shown in F|g rrc |onal acf. area betwee

and the | et WBhlodleIL o400l JOV bRy AIB0hs EIRELL VERY rt%cgg% g hus

all ow ng the mov e Snoo novabl'e relative xed

pipe 210. G ooy aSneHLs feyings St@od ThNataePaeh Aably 221,08y pave a

sem ci rcul ar crgfss sectlon I'n dge Cr oss-sect

the first tgee%g(a"@% fg-ﬂ%‘ﬁn‘ﬁ;a'o‘fe 49{31cdﬁeh%' g8 E‘Bn?éﬂleer PR}, @1-}9 8‘291@

verti cal are integra to et aped “sin

Pt She'cilr s oAU Hhed A T R
0 ' ' [

Lo aeett RRBIELAGSE, e, 0ut4*8ﬁv REHEE, Dontarner 200, The three way

c_he_ck val ve 400 laiﬁdhi%gf a a%%iacl hf% 18W ﬁi)on(él@o,th\é/m gghdl sprfBge 950

silicon or rubbe €" hor

preferably has a Wedge cross—section as shown in Fig. 3 so
that the frictional contact area between each rail 221 and the
interior wall of the hollow pipe 210 is effectively reduced, thus
allowing the movable pipe 220 to be smoothly movable relative
to the fixed pipe 210. Of course, it should be understood th.at
each rail 221 may have a semicifcular cross—-section in place of
the wedge cross-—section.

In the first three way check valve 400, a horizontal pipe
part 410 and a vertical pipe part 420 are integrated together
into a T-shaped single pipe structure. One end of the
horizontal part 410 is tightly fitted into the outside end of the
fixed hollow pipe 210, while the other end is connected to the
hose 300. The vertical pipe part 420 allows the medicine to
pass through it prior to filling the container 200. The three
way check valve 400 also has an elastic hollow pipe 430, which
is made of silicon or rubber and is received in the horizontal
pipe part 410 at a position around the cross of the wvalve 400.

When liquid medicine under pressure is discharged from the

-9 -



pi pe part 410 at a position around the cross of the valve 400. Wen |iquid
medi ci ne under pressure is discharged fromthe This Sheet Has Been Replaced

- 10- contai ner 200 into the hose 300, the elastic pipe 4

close contact with the interior wall of the horizontal pipe

bl ocking the vertical pipe part 420, thus allowing the nedicine t
effectively flow fromthe container 200 into the hose 300. N@anmhlle when

e TSRO R, ifysd 40 tﬁ%hﬁs@&%shﬁﬁefﬁﬁbibﬁﬁﬁ%oo fg“;m
_f§° 223’?mhgi <8 ftacke HitkedHd b@%ﬁarg%%li o5E ot eéf#éﬁzgggaﬁnw aé%%qtﬁgo
t re ne |C|21 & %s vte"f*ma rou igh 4 ert.i cal , pi pe
\I?\natL tAfﬁg ?owe h%’q‘flﬁgel& l{ﬂg 2%8 N pig e 0 2@0%’8‘@)‘ ‘9’ Bﬁg&&Ck

€ ect % S ﬁ % t Q n hc%
val ve 400 }ﬂ tﬁ g%i& hg M & f.II hé \?elallﬁl% I :cpé 53
bacter | Tﬁleé%%il %%%%&8 3?@?& 3@1@ Lfg sORR Blder BB s
Cect onal VitgPaRSKAn M Farftatpfh20g b drlﬂ?ﬁéﬁs&ﬁeamtpﬁte%ﬁeﬁsl Ler
555 o1 Byl B e ALY, YR SETSGE s SR TR

controller ?00

2b, thus allowing the vertical pipe part 420 to
communicate with the fixed pipe 210 of the container 200 and
leading the medicine into the collapsable tube 230 through both
the vertical pipe part 430 and the fixed pipe 210.

A screw cap 440 removably engages with the lower end
of the vertical pipe part 420 of the three way check valve 400
so that the cap 440 normally closes the vertical pipe part 420
in order to completely prevent unexpected infiltration of
infectious bacteria into the valve 400 and selectively opens the
part 420, when it is necessary to fill the container 200 with
liquid medicine.

Fig. 4 is a sectional view showing the construction of
the injection amount controller 500 and Fig. 5 is a sectional
view of the controller 500 taken along the line B-B of Fig. 4.
As shown in the drawings, the injection amount controller 500
is comprised of a housing 510 with a band 511. The housing
510 has upper and lower parts. A three way filter 520 is set

in the housing 510 at a position where the hose 300 is
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I's conprised of a housing 510 with a band 511. The housing 510 has upper
and | ower parts. Athree way filter 520 is set in the houmis/SgecbH4 Baén Replaced

posi tion where the hose 300 is _ Um'umﬂﬂ}!ll“l!’

connected to the housing 510. The nenber 520 filters

the Iiquid nmedicine which is introduced into the nenber 52

300 and di spenses the nmedicine into two control pipes 530 and 530A. The

menber 520 COBREIeA; 69 A MBS LT TR RS T HT 3%%3%?% es.

540, The iriﬂrwi‘rﬁﬂfeéi ?%%@O%m'hﬁﬁ%‘eeﬂggaﬁlﬁsﬁfﬁ Hodn BB e fnee e’ v°

fho i hroe RS ONd: o a EERT S4B Hadd e e, B%raﬁeeﬁ%%sﬁ?%eﬁ gt %’{siﬁ o

et o1 e, ¥ SBBEL WibkacoD e SR L L el b5

e Connect 889 DT Re o081 Bfﬁaﬁr%nelaﬁﬂeeatbq?gﬁ.oﬁfﬂrfﬁsrfn bbeh,3ds

Dot voen t hE RN P@%@#{éyﬁeﬁézt%t ihichelr¥tiErte o] ARmosalowny )| 8?

From Lteef;?«ﬂri@ T TS LB S RTR & B S dfeRBoufr e WRER,

of the tWO tkr Pvge%4630 af?le530Aﬂtr%?fér}e%(?(9 a?so has a confluence
means 550, which is connected to both the second pipe 530A
and the vertical pipe part 542 of the three way check valve
540, thus temporarily containing .cohfluent medicine and
selectively allowing the confluent medicine to join the primarily
injected medicine at the second three way check wvalve 540 in
accordance with conditions of the patient.

The three way filter 520 is connected to the hose 300
through a conhection pipe part 521 and has a medicine
containing cavity 522 with a filter 523 being set at the junction
between the cavity 522 and the two branched outlets 524 and
525. The filter 523 _filters impuriﬁes from the liquid medicine
when the medicine passes from the cavity 522 into the two
branched outlets 524 and 525.

Each of the two control pipes 530 and 530A, connected to
the outlets 524 and 525, has a plurality of capillary tubes 531,
531A. Each of the capillary tubes 531 and 531A has a fine

size suitable for feeding the liquid medicine while controlling
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the outlets 524 and 525, has a plurality of capillary tubes 531, 531A
Each of the capillary tubes 531 and 531A has a fine size TBigPhestHagBéeaReplaced
feeding the liquid nedicine while controlling

-12- t he amount of medicine. The size of each capillary

the second pipe 530A is relatively larger than that of each capi be
531 of the first pipe 530 so that the liquid nedicine is filled in the
confl uence r : det ) t] hr ee
vy cheok VAT, Y madianee THE Mife! bifeach, capllhi Bt HSIAN
542 are intggr &?gt [ a ;l- I ngl [ tr ure. end
of the hor?goﬂ{e:?s%%r SEﬁﬂ%f g?ﬁé \}§| Eg?@:ﬁge@sn%rgﬁ?l Eﬁ%gngggﬁeg?t nggﬁe
first contr i 5 ' e @t heg: end . Caypec d t hese..300A.
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al I owi ng the, cantd uent, madichne;pf (Hhe IRARG-RRQ & b &CLEKE! Yok@ln Lhe
edéj rfhe or|éz~8(-):r?1ftiaf3 54§. TR

primarily inject nedi ci ne of pI pe par e Second

three. way so has an elastic holl ow pipe 543, which is
/ PREEce e ity

received i pi'pe part 541 at a position around the juncture

of the valve 5405, Vihen %%ﬁ@q%hgegeﬁﬁ&”%hﬁé5€§16é 08}t P? &l%rﬁi?ﬁgﬁtrol

pi pe 530 into the hose 3 hroug €” hori zontal pi pé pa

| . . - | it h ' '
Lo D) PR BRIl R ASSyBPRLAF! pibL A | oker e vBllearb

al I owi ng

together into a T-shaped single pipe structure. One end of the
horizontal part 541 of the valve 540 is tightly connected to the
first control pipe 530, while the other end is connected to the
hose 300A. The vertical pipe part 542 is connected to the
confluence means 550, thus allowing the confluent medicine of
the means 550 to selectively join the primarily injected
medicine of the horizontal pipe part 541. The second three
way check wvalve 540 also has an elastic hollow pipe 543, which
i1s received in the horizontal pipe part 541 at a position around
the juncture of the wvalve 540. When the liquid medicine
passes from the first control pipe 530 into the hose 300A
through the horizontal pipe part 541, the elastic pipe 543 comes
into close contact with the interior wall of the horizontal pipe
part 541 while blocking the vertical pipe part 542, thus allowing
the primarily injected medicine to effectively flow in the
horizontal pipe part 541.

The confluence means 550 has an expandable tank 551,

which is connected to both the second control pipe 530A and
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i s connected to both the second control pipe 530A and

second three way check valve 540, thus tenporarily

confluent liquid nedicine. The confluence neans 550 al so has a push button
552, which is positioned on the top of the tank 551 with the top end of
the buttonts®2 pscgedt i tlored r amayyhechepkwallalok t §20hotkiurg BéMhpdheibutt on
552 is used for selectively conpressing the internal pressure of the tank
551 when i tohsaitdags they coaftiathadiged heedigihlevenT heediogifheen &6 omddies t ank
551 into the horizontal pipe part 541. In the injection device of
this invengbOnaldd haspaepashbbaitton 66Bnewhibht I thwsitiorddr @ nthéosgp 300
and the flexible hose 300A to the housing 510 of the controller 500 at the
same side ofathe ofarike5bdusyith 6@, topuend everthienduttenf 1559 P jbesg BO0A
fromdisturbing a patient with the housing 500 being worn on a wist with

the band 5ffom the tdpeveairefithwlheisegt 310.t hahbowattdmubs nedicdate
injection device will be described hereinbel ow When t he contai ner

200 is in g¢r egplactdvélye, coRprexdihgpsiiy eirtebRal3@resshivé | vicahkapsark so
that the novable solid pipe 220 is fully retracted into the fixed holl ow

pi pe 210 as51skeheni tFig nédessary to discharge the confluent medicine

the primarily injected nedicine to effectively flowin t horlz nt (ge
part 541. The confl uence neans 550 has an expandabl ﬁﬁm’ﬁf

from the tank 551 into the horizontal pipe part 541.

In the injection device of this invention, it is preferable to
connect both the discharging hose 300 and the flexible hose
300A to the housing 510 of the controller 500 at the same side
wall of the housing 500, thﬁs preventing the flexible hose 300A
from disturbing a patient with the housing 500 being worn on
a wrist with the band 511.

The operational effect of the above liquid medicine
injection device will be described hereinbelow.

When the container 200 is in an empty state, the
collapsable tube 230 is fully collapsed so that the movable solid
pipe 220 is fully retracted into the fixed hollow pipe 210 as
shown in Fig. Z2Za.

In order to fill the above empty container 200 with a
liquid medicine, the screw cap 440 is loosened and separated
from the vertical pipe part 420 of the first three way check
valve 400 prior to connecting a hose of an outside medicine

source (not shown) to the vertical pipe part 420. The medicine

_13_.



In order to fill the above enpty container 200 with a |iquid nedicine,
screw cap 440 is | oosened and separated fromthe vertical msmaeepgxstBe

the first three way check valve 400 prior to connecting a h

out si de nedicine source (not shown) to the vertical pipe pa lmgujﬂm,ﬂ”"
medi ci ne -14- source is,

conpressed so as to forcibly introduce the nedicine under pressure into
the verti caoyrqee iparthe42aftethecomipressedi sonasubdeforpibbs uneroducet tlhduced
into the vertical pipe part 420, the pressure of the medicine pushes the
silicon el anedicind pend80 presshuen ihyot tlee doetidal ipipeopakrt g42@b, Whusn
allowing the vertical pipe part 420 to communicate with the fixed pipe
210. The l|theuimedicinel nenderd@rezsessuie introthued imto athececkrticdlo pipe
fixed pipe 210 while pushing the novabl e pipe 220 so that the novable pipe
220 ext endpdmodlOhele yaesgiure 310the Thedétnre pudieesdbeapiibba eldetie30
with both ends being integrated with the renote ends of the two pipes 210
and 220 expped430waisl ahidweni miyerther ddttedelibiexed Piige 24,0 thagmatiocaies

with the interior of the collapsable tube 230 through the radial. holes
211 of the thiexetentigel 3lipe pHre¢ d@0! apsabneniuwhiza280 with tthes fexedngegew th
the Iiquid nedicine. Wen the Iliquid nedicine is introduced

into the Zd.| apFakl diquitk @lietnedesnddredbrazeuee tive thike 280rddusédbl y

expanded wi thout being unexpectedly renoved from the novable pipe 220

due to the intbbthe rfisgd?2Hipehi2dld twillel yushing the movable pipe 220 so
that the movable pipe 220 extends from the fixed pipe 210.
Therefore, the collapsable tube 230 with both ends being
integrated with the remote ends of the two pipes 210 and 220
expands, .while the interior of the fixed pipe 210 communicates
with the interior of the collapsable tube 230 through the radial
holes 211 of the fixed pipe 210. The collapsable tube 230 is
thus expandéd with the liquid medicine.

When the liquid medicine is introduced into the
collapsable tube 230 as described above, the tube 230 is stably
expanded without being unexpectedly removed from the
movable pipe 220 due to the rubber ring 250 which tightly
fixes the end of the tube 230 on the movable pipe 220.

The expanded tube 230, filled with the liquid medicine, is
shown in Fig. 2b. In such an expanded tube 230, the amount
of liquid medicine is easily measured by the graduated scale
140 of the transparent casing 100.

When a predetermined amount of liquid medicine is
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fixes the end of the tube 230 on the novabl e pipe 220. The expanded
tube 230, filled with the liquid nedicine, is shown in Fig. hegt Ha ephrced
expanded tube 230, the anount of liquid nedicine is easily m
graduated scale 140 of the transparent casing 100. Whe
predeterm ned anmount of liquid nedicine is completely filled in
t he tube 230, the hose of the nedicine source is renoved fromthe verti cal
pi pe part dempletelie fillet iwvalthe 4béel80e the Il eofid the tiaedieirid cal
pi pe part 420 is tightly closed by the screw cap 440. Wen the vertical
pi pe partsdfdcesic| pamdved threwaphé4@ertival epase | papi p&20136f i the rfirst ned
toits original state so that the pipe 430 cones into close contact with
the interivalwal 400f belierdothiez dotvaér pempeé phrthe 4tértibal eipkeophkirtgdieis
vertical pipe part 420. Therefore, the nedicine of the horizontal pipe
part 410 i tightéyeciesedrbm theakiorgw r capt HEIOal W D the oughtithe wasé i cal
pi pe part 420. When it is necessary to controllably inject the liquid
medi ci ne opartied4@0beis230laseido hyveihre otap pi0,enthe aelesticalpipperd8ngd
pricks the vein with a syringe (not shown) of the hose 300A prior to
fixi ng therposinedntofitshersgimalgestabe asoathat othé hpipat 486t cosheg éntmnd.
Thereafter, the band 511 of the injection anobunt controller 500 is
ti ght ened elamendcamtaotr igithofthe Hateribirem aHoof htéhet hertzontradl bépe 568rt s
stably positioned on the wist.

410 while blocking the vertical pipe part 420. Therefore, the

medicine of the horizontal pipe part 410 is prevented from
leaking from the wvalve 400 through the vertical pipe part 420.

When it is necessary to controllably inject the liquid
medicine of the tube 230 into a vein of a patient, a medical
personnel pricks the vein with a syringe (not shown) of the
hose 300A prior to fixing the position of the syringe on an arm.
of the patient using a band. Thereafter, the band 511 of the
injection amount controller 500 is tightened around the wrist of
the patient so that the controller 500 is stably positioned on the
wrist. |

When the patient lies in bed, the casing 100 of the
device is preferably hung on a movable or fixed hanger (not
shown), which is positioned around the bed, with a hanging
loop 120 being connected to the connection member 110 of the
casing 100. The casing 100 may be also hung around the neck
of a patient with the loop 120 when the patient moves. In

such a case, the casing 100 is preferably clipped on the clothes
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When t.he patient lies in bed, the casing 100 of the device is preferably

hung on a novable or fixed hanger (not shown), which is pogjddQ r
the bed, with a hanging |oop 120 being connected to the conm 'rﬁmﬁiﬂﬁ ficed

110 of the casing 100. The casing 100 may be al so hung arou
a patient with the [oop 120 when the patient noves. In suc
casing 100 is preferably clipped on the clothes

- 16- of ¢hethmtpatientsusinghehel icpipofot hthehdi slieler13B0, thluﬁsalallmw t he
pati.ent or a person around the patient to be free from f aki ng the caS| ng

100 with ongies patidnandrbea ngpezedreramnind othesaystient to Weenfrele from

I njection device is attached to a patient as described above, a pressure

i s gener at edkingt haef ¢hkingxpe0deritht vhe’23Randhasd Bsingy ddier éni@witd to
medi cine to be automatically discharged fromthe tube 230 into the :
horizontal yps¢es.part 410 of the first three way check val ve 400 through
the fixed pipe 210 with the radial holes 211. The elastic pipe 430 in the

above case cones Wikieh ctliose inpritien Wevicehdsi nittachedwalol &f pdtient as
hori zontal pipe part 410 while blocking the vertical pipe part 420 so that

the nedi ci néedsribedvemioatk,f aopresewragis ngéheratedy tthQheplfﬁﬁyp%Bépaﬂr?@e@Ut
flows into the hose 300 through the elastic pipe 430. The Tiquid

{nﬁ? fhpgeomiﬁ”flmre tgg% icaudihgr adfd diquid Nhicddegrd tontke t Agte@mdtivaldy?2 of
discharged from the tube 230 into the horizontal pipe part 410
of the first three way check valve 400 through the fixed pipe
210 with the radial holes 211. The elastic pipe 430 in the
above case comes into close contact with the interior wall of
the horizontal pipe part 410 while blocking the vertical piﬁe
part 420 so that the medicine is prevented from flowing in the
vertical pipe part 420 but flows into the hose 300 through the
elastic pipe.430.

The liquid medicine of the hose 300 1is, thereafter,
introduced into the cavity 522 of the three way filter 520
through the connectioﬁ pipe part 521 and passes through the
filter 523 so that impurities are removed from the medicine.
The medicine free from impurities is discharged from the
member 520 through the two brancﬁed outlets 524 and 525.

Thereafter, the medicine passes through the fine capillary
tubes 531 and 531A of the two control pipes 530 and 530A so
that the amount of medicine passing through the control pipes

530 and 530A is controlled by the capillary tubes 531 and
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t hrough the connection pipe part 521 and passes through the filter 523 s0-

that inpurities are renoved fromthe nedicine. The nedi cigeg ¢
impurities is discharged fromthe nenber 520 through the tmﬂﬁﬁﬁﬁﬁﬁeﬁ“d
ne

outlets 524 and 525. Thereafter, the medici ne passes
capillary tubes 531 and 531A of the two control pipes 530

that the anmount of nedicine passing through the control pipes 530 and 530A
is control 6BdAhy the capillary tubes 531 and o

-17- 531A In detailed description, the liquid medicine, passing
through the finelrcapdétadied t ubescHptioad, t beef i ligtuidonhi@didihee PH39sings to
be directly injected into the vein requiring that the capillary tubes 531
be finely shzsdgho the tfinal lcapilapyedubelsy 53bnbf othed fagpuriomtolegdise ne
to be injected into the vein. Meanwhile, the second control pipe 530A is
for | eadi ng30heis aonfialiediredeli cinjected oirtee thankvéinl igdibi £ othatiefite
nmeans 550 so that the size of each capillary tube 531A of the second
control pi papB3avy i subesabBilelbe | fingey bhad tdat asf teaelloeapiad | Pracistidpe
531 of the first control pipe 530. Therefore, the confluent nedicine is
conpl et el ycbhlttslded n drheutnkob5m edielinéi 8. be injddtedor Attiosetlve camdinol | ed
anmount of liquid nedicine of the first control pipe 530 passes through the

hori zont al Meaawiaile, Bfd ckcohe sesntblt lyipe VBBOAheisk ftl ViRaUAganthd he
hose 300A in order prior to being injected into the vein with the

syringe. gbafriast i®adiemhddihtion thiee tapkves5TRSEf CE@ScbAfRience means

550 so that the size of each capillary tube 531A of the second
control pipe 530A 1is relatively larger than that of each capillary
tube 531 of the first control pipe 530. Therefore, the confluent
medicine is completely filled in the tank 551 over time.

The precisely controlled amount of liquid medicine of the
first control pipe 530 passes through the horizontal pipe part
541 of the second three way check valve 540 and the hose
300A in order prior to being injected into the vein with the
syringe. The elastic pipe 543 in the above case comes into
close contact with the interior wall of the horizontal pipe part
541 while blocking the vertical pipe part 542 due to its
elasticity so that the precisely controlled amount of liquid
medicine is prevented from leaking into the vertical pipe part
542 but is allowed to be injected into the vein at a steady rate.

The liquid medicine of the cavity 522 of the three way
filter 520 is also discharged from the cavity 522 through the

second outlet 525 and passes through the capillary tubes 531A
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\
close contact with the interior wall of the horizontal pipe part 541 while
bl acki ng the vertical pipe part 542 due to its elasticity Sheen Hast Been Replaced

precisely controll ed anount of liquid nmedicine is prevented [
into the vertical pipe part 542 but is allowed to be inject Wﬂﬂ,’
vein at a steady rate. The liquid nedicine of the cavity

three way filter 520 is al so discharged fromthe cavity 522 through the

b ke A T D S T O Wm0
e e OOV pff B B i A e W b
amunt o aﬁg@?ﬁ%ﬁ fe8 ot icrogqtr%mw%?r ST o
eV s el W S SR 8 RIS bR

this case, é button 552 of the confluence neans 550 is pressed by a
medi cal per'soninel, thus conpressing the internal pressure of the tank 551

cxpanded w1 ChaySERl WA or g, EOMRG SRR AP AR RILINERL
PErt o SOL G A e g, S, B3D! LAl CuR PR AP a1
constant rate, it may be necessary to temporarily increase the
amount of medicine in accordance with conditions of the
patient. In this case, the button 552 of the confluence means
550 is pressed by a medical personnel, thué compressing the
internal pressure of the ta-nk 551 expanded with the confluent
liquid medicine and allowing the confluent medicine under
pressure to be forcibly introduced into the horizontal pipe part
541 through the vertical pipe part 542. The elastic pipe 543 in
the above state is biased by the pressure of the confluent
medicine so that the two pipe parts 541 and 542 communicate
together. The confluent medicine of the tank 551 thus joins
the precisely controlled amount of medicine of the first control
pipe 530 together in the horizontal pipe part 541 prior to being
injected into the vein of the patient.
When the confluent medicine of the confluence means 550
is completely injected into the wvein while joiniﬁg the medicine
of the first control pipe 530, the external pressure is removed

from the button 552 so that the vertical pipe part 542 is free
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nmedi ci.ne s
confl uent
anmount of
hori zont al
patient.
conpletely
contr ol

t hat the \Y
- 19_

pi pe 543 t
543 is bro
pi pe part
device is
the preci
capillary

o that the two pipe parts 541 and 542 communi cate This @8R Hes Been
medi ci ne of the tank 551 thus joins the preC|ser

medi cine of the first control pipe 530 together mg“‘“t\“
pi pe part 541 prior to being injected into the ve|

When t he confl uent nedicine of the confluence neans 550
injected into the vein while joining the nedicine of the fi

il

S
rst

P! BormeCyhd MBEYLAF 0P BRS Wifn i h "HER R 408 R4 S o
TSRS, BiGE AP, B ﬁo% ﬁi%gilsﬁﬁ?f FEBRRET o8 B igTehL s e

of . t he.

e 5%2@?8'(933% 2t Sﬁft %l?ﬁd"'b@# elors Wa#ha@ztt%t?l uls
Uil ol Fhstno S %ﬁet%gg;”%ri?h?ﬁﬁ Y i

bes f the, fj I d
vern.  MaRShOC @?3%%‘3%%&?9 P47 stile CRe”daRieho el e%f@s setbfndd|

an ue nmedi gi ne throu h tthe second control e 530 at a sl ow
@ Qese

W th new C
rate.

530A onl y
requiring
conf |l uent

o, CORHUCRES | TPHY 19het BITR A TR
%%%@ﬁ&é?aﬁqeﬁvoﬁﬁ AITRS oo Resdicifs: ?gﬁ%‘gfgeéh&ﬁfﬁug#éaﬁ?
c@%%h‘fé{‘;‘? tube he’SSfagfltlh%r ¥1rsttugg%1t150311p1pe 530 is injected into
the vein. Meanwhile, the empty tank 551 of the confluence
means 550 is filled with new confluent medicine through the
second control pipe 530A at a slow rate. In this case, the

capillary tubes 531A of the second control pipe 530A only allow

a very small amount of medicine to pass through, thus

nt al
i on

Iy

| ed

Yol the pe

requiring considerable time for filling the empty tank 551 with

new confluent medicine. The capillary tubes 531A thus
prevent an excessive amount of liquid medicine from being
unconsciously injected into the vein just after a primary
confluence of the liquid medicine. Therefore, the injection
device of this invention almost completely prevents the patient
from falling into a coma or shock death caiused by an
excessive amount of medicine.

When the liquid medicine is continuously injected into the
vein using .the device of this invention as described above, the
amount of medicine in the collapsable tube 230 is gradually

reduced, causing a shrinkage of the tube 230. The movable
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-

prevent an excessive anount of |iquid nedicine from being unconSC|ousI
injected into the vein just after a prinmary confluenceTmiﬁpﬂéhﬁﬁ

medi cine. Therefore, the injection device of this |nve

conpletely prevents the patient fromfalling into a co

caused by an excessive anount of nedicine. When the |qU|d ned|C|ne
is continuously injected into the vein using the device of this invention

as descri be o] t nedj ci ne .in col | apsabl e tube S

gradual | y d"égfﬁ gipe %& ‘??mi’%%r‘{e&ﬁ%tedof“{tﬂe [‘ﬁbél’%‘%‘% B3R iBg, 210

- 20 - SQ retra inta the,f xed o] 0

so that theéopldtd{e) tg% |sp18§sfét%bsr} pé)rsiﬁﬁ etdhearlpé]d]l%l kheolléas&?i Ho Jp)‘?g %ﬁ‘

fixed pipe 21 er| he fjxed hollom/ in the

above st at eozfef {_‘?{}%@ P&h%ur% 19 esﬂ?/\'XQ’eﬁ}e(rhe ﬁt drteHogs qiﬁ ‘Elb ’?%%

t hrough th S 211 b use e nnel e forned at

junction bg-{(ag%ﬁ t jP€ 2igr e % gﬁ?%fehe&? e f/%cﬁf 0 SRE P g?nal

wal | of the ble e 22 e a 2 novabl e

oipe 220 WY &éng?ﬁgn?ﬁﬁbe het g ?bﬁavﬁ%néﬁﬁnﬁpﬁ%st%ﬂﬁ Bgtse

conpletely |schar ed, into |xed Wien the t b

conpl etel y ﬁbf?gﬂ ?hanﬁﬁ$%b$é ﬁy%n é Al the 4%??§8Pe3’ ﬁY%e?hih?ixed

pi pe 210 mLth th t ub 0,.bei brou h nto close contact w t.h

ext er nal ﬁngdth% ﬁg gldvﬁg 2ﬁgmﬁndn Fgex ﬁf%%lﬂﬁﬁi Pﬁ the

.ITEdI cine does nCf)le pipe 220 due to the axial rails 221 of the movable pipe
220. Therefore, the liquid medicine remaining in the tube 230
is completely discharged into the fixed pipe 210. When the
tube 230 is completely emptied, the movable pipe 220 is fully
retracted into the fixed pipe 210 with the tube 230 being
brought into close contact with the external wall of the fixed
pipe 210 as shown in Fig. 2a so that the medicine does not
remain in the tube 230, thus preventing waste of the expensive
medicine.

Figs. 6 and 7 show the construction of a coupling
structure for fixing the edge of the collapsable tube 230 to the
end of the movable pipe 220 in accordance with another
embodiment of the present invention. As shown in the
drawings, the coupling structure is comprised of two rings,
that is, inner and outer rings 260 and 270. The inner ring 260
is tightly fitted over the end of the movable pipe 220, with the
edge of the collapsable tube 230 being interposed between the

movable pipe 220 and the ring 260. The side wall of the inner
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remain in the tube 230, thus preventing waste of the expeng].V | Cl

Figs. 6 and 7 show the construction of a coupling struct L‘?ﬂls o Cﬁe%lﬂe%la eéi
edge of the coll apsable tube 230 to the end of the novabl eIH "& §|l[l
accordance wi th another enbodinment of the present inventio

in the drawi ngs, the coupling structure is conprised of two rings, that
I's, inner and outer rings 260 and 270. The inner ring 260 is tightly
fitted over

col | apsabl 5@%3%0&)&%5 gﬁ;/%?’nggiglfget%éggﬂ\éﬂﬂ%twﬂewa%%ep (]é)lér}lggg MY the
212 2000 bt 26 BB whe  diameteron this iR n20Q dp be
el ined ShdoABAgL PR D bR b ML FED, e PSn SELRE, 1Y
IS L TSrRSIRBRCAE B R, i R B A0 hat "SRRG S
271 L el arBlybt 262nal e el e YL CEbBR §/RN VR ef S
91000 2% vhe onseharBiofd bt eh SRR FieBE, S A RS
Of 1o P PSE2AQ RELRe Lo il L PHe BEebP Ring '#0 ROHRLT VIS HB®i430,
ring 260, with the fitting rail 271 engaging with the fitting
groove 262.
In order to fix the edge of the collapsable tube 230 to
the end of the movable pipe 220, the edge of the tube 230
covers the end of the pipe 220 prior to fitting the inner ring
260 over the tube 230 at the end of the pipe 220. The inner
'ring 260, with the slit 261, is primarily expanded so as to
enlarge the diameter prior to being fitted over the tube 230 at
the end of the pipe 220. When the ring 260 is completely
positioned on the tube 230, the expanded ring 260 is elastically
constricted due to its elasticity, thus being stably positioned on
the tube 230 at the end of the pipe 220 and primarily fixing
the edge of the tube 230 to the end of the pipe 220.
Thereafter, the outer ring 270 is fitted over the inner
ring 260 with the fitting rail 271 of the outer ring 270 being
brought into engagement with the fitting groove 262 of the

inner ring 260. The outer ring 270 in the above state

compresses the inner ring 260, thus allowing the inner ring 260
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ring 260, with the slit 261, is primarily expanded SO as t Oppi@ftcaiigBetd Keplaced

di aneter prior to being fitted over the tube 230 at the end
220. Wien the ring 260 is conpletely positioned on the tub%ﬂl’ﬂﬂlﬂ‘ﬂ“mu“
expanded ring 260 is elastically constricted due to its ela )

bei ng stably positioned on the tube 230 at the end of the pipe 220 and

pLi maricly fixihng t he edge of the ]'Eube 230 to the end of the pipe 220.
T ter,, ¢ ' 7Q, 4 ' hgqt ' i h
Cting rao 28R R olhel S b0 el i, Ba0nS! oY opdoebntfei o

fitting rai e outer TI ~being rought ageren _
the  above MENAEE aRsTeRdls « ARENALOY (E08phng nSr Sk RS Rner
of "the. tub@EIENS (HIE o888 Phetbsibre Bhefot P4 LniRhelRATG "
cnexpect odiy TP SsedhoRF offf R R Hatvae) BBF 220 6" 8w Bk thrie
2bove. the D invEREEBRIEES Ml A A RIENGRE mediindrnaicine -
| ui d mediof ne, AtchetHRE hafs, ;he A, MH A El LG nar ges
(D o] eon RS, 34 UL RS 0L AIRERED Ty’ Mt YR b0
expensi ve W(Foqié:ﬁsnéable -I:crllleoedeivsi Ceexff‘alﬁgeél Ivs?i@ﬁ Eiid)ﬁi%lCirﬁ%ld¥cine, such as an
antibiotic or anodyne, and forcibly discharges the medicine
Without allowing the medicine to remain in the tube due to the
pressure of the fully expanded tube, thus preventing waste of
the expensivle medicine. The device also allows a precisely
controlled amount of liquid medicine to be injected into a vein
at a steady rate so that the device improves medicinal effect
while being free from safety hazards due to an unexpected
injection of an excessive amount of medicine. Another
advantage of the device resides in that it selectively and
temporarily allows confluent medicine to join the prfmarily
injected medicine without using any additional syringe, thus
effectively increasing the amount of injected medicine in
accordance with a patient’s condition without giving additional
syringe pain to the patient.
Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those

skilled in the art will appreciate that various modifications,
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controlled anount of liquid nedicine to be injected into a vein at a
steady rate so that the device inproves nedicinal effect \ZhisBl&eﬂIﬁkB&n\k fed

fromsafety hazards due to an unexpected injection of an

anount of nedicine. Anot her advant age of the device reS| mnml I“",
selectively and tenporarily allows confluent nmedicine to joi

primarily injected nedicine wthout u5|ng any additional syringe, thus

2 patient” SAGHSRY Lﬂﬁ%?ﬁ *g*.f%l.n%& 4t S%ﬁgi?d@ﬁﬁgi geParl rda?r%e e
have been dNgcl oséﬁg?%ﬁh‘?l FSﬁ%ﬁaf%E‘*&?n R bRcas | RIGRET, ipnotBRL "

wi || appre di fications,
- 23- | &0 g-%&ggﬁldxguﬁs g}[)l ons are possible, wthout departing from

t he scope and spirit of the invention as disclosed in the acconpanying
cl ai ns. -24- WHAT | S CLAIMED I S:




»

1. Aliquid nedicine injection device, conprising: W
Wi th a connection nember at one end for connecting a ha oop to the

casing, said connection nenber is holed at its center, thus f e%&%eall{eplaced

hol der for holding a clip; a nmedi ci ne contai ner enca

casing and adapted for tenporarily containing [iquid nedici

selectively and conpletely discharging the nedicine under pr

al | owi ng the nmediWiHA Tol%eCliAIMEDhgSeont ai ner, thus injectlng the
medi cine into a patient; a first three way check val ve connected to

the outlet of said container with a discharging hose being connected to
the outlet of said three way check valve, said first three vvay check

val ve bei ng adaptiedAf ¢iqfial @cedighy infec@Biti devicedWdn :ne into the
container fromthe outside or dispensing the nedicine romt e cont ai ner

through said di sghasaging hresideddwith a Abnhdde6hl MemMBUNL HANLE x?él' er
connected to said discharging hose, said controller being adapted

control Ii ngfort hvrriveek tthpe.a t RuagiAEMabbY i1t adid NeaSiny, e%‘a§§| ¥oEdi9bhed
anount of nedicine into the patient at a steady rate and selectively and

tenporari | ymiemhBeti N9 coslddient regi Cdefiﬁe}ogeﬁﬁgr foMithg ha PROT®EE ! Yor
control l ed anount of medicine into the patient

2 9 SEP 199%1ding a clip; - 25- 2. The liquid
medi ci ne injection device according to claim

a medicine container encased by said casing and adapted
for temporarily containing liquid medicine and selectively and
completely discharging the medicine under pressure without
allowing the medicine to remain in the container, thus injecting
the medicine into a patient;

a first three Way- check valve connected to the outlet of
said container with a discharging hose being connected to the
outlet of said three way check valve, said first three way
check valve being adapted for selectively introducing liquid
medicine into the container from the outside or dispensing the
medicine from the container through said discharging hose; and

an injection amount controller cdnnected to said
discharging hose, said controller being adapted for controlling
the medicine, thus normally injecting a precisely controlled
amount of medicine into the patient at a steady rate and
selectiirely and temporarily injecting confluent medicine together
with the primarily controlled amount of medicine into the

patient.
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1, wherein said container conprises: a hol | ow pi pe fix

axially installed in said case wth the outside end of said Replaced
being tightly set in the nmouth of the case, said holl ow pipe 1,”
plurality of radial holes; a solid pipe novably insert

i nside end of said hollow pipe, thus being axially novable in reI ation to

the hol | ow pipe; and a col |l apsabl e tube received in said casing and

integrated wthorenpkeligndd ®f edrlifle hﬁiﬂe‘é‘ﬁi(ﬁf‘clié@ic'eda] ICB?E ot B1{R4S

sai d col | apsabl e tube bei'ng sel ectively ‘expanded wth

qui medi ci ne or

di scharging t%é}@@lﬁcggﬁi Wi RELSSMrisée: the first three way check

val ve. The i quid nedicine injection device accordi ng to claim
2, wherein a pl ug alhicf] o wf ﬁ1%QU|ﬁkééllsﬁp?ﬁ@d @:&a@y rﬁi%t%ll%rde or Qséhe
SO|Id pi pe, thus formng a plurality of axial annel s at eJunC|on

bet ween t hey gl 1w afdrssabl @nl PO 45 %ngplﬁéﬁ%ém‘ﬁ“

CEBE 1o be

snoot hl y introduced into or discharged fromthe contalner hrou

fixed pi pethéngnoatﬂlownghéh%aéel | Shidl Aol OwS PRl a $RVE éeb%fé’l‘?t o%he
hol | ow pi pe. I'i'qui d medi cine injection device according to
claim radial holes; - 26 - 2, wherein said

col | apsabl

structure,

e tube iIs |ntegrated with said solid pipe by a coupling
sai dy ¢8HAl igife nPbVHBIY Biserted into the inside end of said

hollow pipe, thus being axially movable in relation to the
hollow pipe; and |

a collapsable tube received in said casing and integrated
with remote ends of said hollow and solid pipes at both ends,
said collapsable tube being selectively expanded with liquid
medicine or discharging the medicine under pressure into the

first three way check valve.

3. The liquid medicine injection device according to claim
2, wherein a plurality of regularly spaced axial rails are formed
on the solid pipe, thus forming a plurality of axial channels at
the junction between the hollow and solid pipes and allowirig
the liquid medicine to be smoothly introduced into or
discharged from the container through the fixed pipe, and

allowing the solid pipe to smoothly move relative to the hollow

pipe.

4. The liquid medicine injection device according to claim

o ||III||| ] I|Il| | lI||



conpri sing: an inner ring fitted over one end of the solid pipe with
t he edge of the col I apsabl e tube being interposed betweeflhis Sieet Ha\B&h Replited
and the solid pipe, said inner ring having an annul ar f|t
the center of the outer surface and being cut at the Sld U
formng a slit allowng the dianeter of the inner ring to

prior to being fitted over the end of the solid pipe; and an outer

ring havin@,arwheneirar séid t toldapsablat tilbe tenirfegratedhavithsi siidweddlidsai d
outer ring bei ng fitted over said inner ring with said annular fitting

rail engagipigew tihysaial ficouiplthg gr eeve@cfird, he saider dduysling strucdurdhe

| iquid nmedicine injection device according to claim 1, wherein said first
three way auankprigihge conpri ses: a horizontal holl ow pipe part
allowing the nedicine to pass through; a vertical pipe part
integrated with aai dnheti zong afitpedeovpar bnentedrd ¢f ndlee V1RE ﬁip’éJCwliﬂ@ and
adapted for introducing the. nedicine into the container; and

el astic holthewaige oectigrecobilapsabte hathe obehlg pirﬁ%rpb@éﬁ ety SO tlh@n
around the cross of the.valve, said elastic hollow pipe normally com ng

i nto close ingetraeingM 4hdt tite | §6Kdi pipe, said inner ring having an annular -
27 - wal | of the horizontal pipe part while blocking the vertical pipe

fitting groove at the center of the outer surface and being cut

at the side wall, thus forming a slit allowing the diameter of
the inner ring to be enlarged prior to being fitted over the end
of the solid pipe; and

an outer ring having an annular fitting rail at the center
of the inside wall, said outer ring being fitted over said inner
ring with said annular fitting rail engaging with said fitting

groove of the inner ring.

5. The liquid mediciﬁe injection device according to claim
1, wherein said first three way check valve comprises:

a horizontal hollow pipe part allowing the medicine to
pass through;

a vertical pipe part integrated with said horizontal pipe
part into a single pipe structure and adapted for introducing the.
medicine- into the container; and

an elastic hollow pipe received in said horizontal pipe
part at a position around the cross of the wvalve, said elastic

hollow pipe normally coming into close contact with the interior

R [T




- -
part, thus allow ng the nedicine to be discharged fromthe container into
fhe di scharging hose through the horizontal pipe part ang;gqd6asBeen Replaced

sel ectively pushed by the pressure of inlet nedicine, thu

medi cine to be introduced into the container fromthe out%‘

The liquid nedicine injection device according to claim 1, i

i njection amobunt controller conprises: ~a housing having upper and

| ower partgiall of the tHugoneyl fibkepaget wikile BI8cReHET BHeaRdradant gﬂué or
filtering inpurities fromthe Iiquid medicine prior to dispensing he
nedi ci ne i phet,t Whdy antbedidssagesnedicine ftd Sbeardisedcag@dcotgm! fides
connected to the two branched passages of said menber and feeding the
nedi ci ne  wbhiginmntined | tihg isclamping HoddethmAigh Nfie horizoh taeCRIpk
three way check valve connected to said first control pipe; and.

conf | uencepgeanancbnbeihgd $dlebeivielgai guske@nchgonbieol prosPera@n@rsandet
second three way check valve, said confluence neans tenporarily containing

confluent gpsiicing, dhddealsewang thentrhelidinee tantbhesaheesdyety atPWHW the
confluent nedicine to join the primarily controlled anount of nedicine of

the first ceARiindr Prém thuputeéd€asi ng the anount of nedicine to be
Injected into the patient. - 28-
7. The liquid nedicine injection device according to claim

6. The liquid medicine injection device according to claim
1, wherein said injection amount controller comprises:

a housing having upper and lower parts;

a three way filter set in said housing and adapted for
filtering impurities from the liquid Iﬁedicine prior to dispensing
the medicine into two branched passages;

first and second control pipes connected to the two
branched passages of said member and feeding the medicine
while controlling the amount of the medicine;

a second three way check valve connected to said first
control pipe; and

confluence ineans connected to both said second control
pipe and said second three way check valve, said confluence
means temporarily containing confluent medicine of the second
control pipe and selectively allowing the confluent medicine to
join the primarily controlled amount of medicine of the first
control pipe, thus increasing the amount of medicine to be

'injected into the patient.

o
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6, wherein said three way filter conprises: a connection pipe egna‘{&hced

tonnecting said nmenber to said discharging hose; a teechhest H Bam

containing cavity communicating with the connection pipe p
for containing the nedicine; . anedicine filter providg
junction between said cavity and said two branched passage nd adapted
for filtering inpurities fromthe nedicine; and two branched outlets

formed at the oufl eThei diepdd sakdiciaavihjectidwsdéeids Rt cdinBr 89ChRAm
passages. 8. The liquid nedicine injection device according to claim

6, wherei n Gaincherdandaidritacsayw shetittetalcven ppisesst ses: a horizont al
pi pe part connected to both the first control pipe and a second hose, thus

| eadi ng the medi gi oriMection’ ipipe pdrtou@hridutiggcaiddhesember toasaid
vertical pipe part integrated wth the horizontal pipe part into a
single pi pﬁscﬁhﬁ‘Fmgrﬂosénd connected to said confluence neans, thus
all owi ng the confluent nedicine of said confluence neans to selectively

join the primarihy gradicthé edtomibiig ofcaEidyCci é6mmithicating aRwRhaSthé
hol | ow pi pe received in said horizontal pipe part at a position around the

cross of th@masMeonSpise hast and RAAdedrifee OO fEhliNgCee Nghddibthé&) ose
contact with the interior .
a medicine filter provided at the junction between said
cavity and said two branched passages and adapted for
filtering impurities from the medicine; and

two branched outlets formed at the outlet side of said

cavity, thus forming said branched passages.

8. The liquid medicine injection device according to claim
6, wherein said second three way check valve comprises:

a horizontal pipe part connected to both the first control
pipe and a second hose, thus leading the medicine to a syringe
through the second hose;

a vertical pipe part integrated with the horizontal pipe
part into a single pipe structure and connected to said
confluence means, thus allowing the confluent medicine of said
confluence. means to selectively join the primarily controlled
amount of medicine; and

an elastic hollow pipe received in said horizontal pipe
part at a position around the cross of the valve, said elastic

hollow pipe normally coming into close contact with the interior
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wal | of the horizontal pipe part while blocking the vertic ; i part,

f hus allowing the primarily controlled amunt of nedicine B¢MR@ﬁwd
hori zontal pipe part and being selectively pushed by the p

confluent nedi-cine, thus allowing the confluent medicine t

primarily controlled anmount of nedicine. 9. The I|qU|d me |c
injection devi ce according to claim. 6, wherein said confluence neans

conprises:wall of ahetigentsl APk parneshelt tKlobRikgt Be SEEPAEat O]
pi pe and the second three way check valve, thus tenporarily containing the

confluent peefctlgs alldwing tife Pyiskn ily OBoAGSIII®NEH Ant Nef tARJEiRAI d
tank with the top end of said button projecting fromthe top wall of said

housi ng, sgi ck1bwt tign thei Mrm@saqdpi@é S&HE Gir o/ &b ¥ingOT8¥1ee fiviedy bli&hed
i nternal pressure of said tank
by the pressure of the confluent medicine, thus allowing the
confluent medicine to join the primarily controlled amount of

medicine.

9. .'The liquid medicine injection device according to claim
6, wherein said confluence means comprises:

an expandable tank connected to both the second control
pipe and the second three way check valve, thus temporarily
containing the confluent medicine; and

a push button positioned on the top of said tank with the
top end of said button projecting from the top wall of said:
housing, said button being adapted for selectively compressing

the internal pressure of said tank.
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