FLU D | NJECTOR The present invention relates to a fluid inj egisar. wes
A conventional fluid injector is shown in Fig. 5  however, there stil

remai n shortcomngs therein. There wll be a conplete illustration in the
detail ed description of the preferred enbodi nents, concerning the
conventional fluid injector. ThHe present invention has arisen to

mtigate and/or obviate disadvantages of the conventional fluid injector.

I n accordance with one aspect of (HI&IN aNIECTIORVention, there is provided
a fluid injector for filling a fluid into a container which has a chanber
defined therei n BiRl R¥PSENs Vet ik kel akefs ¥ed & K1Ridopni8FEPER t her eof

?Pﬁliﬁgngrggcﬁéi ?ggHi%géf%ggim%ﬁdid injéggzilggdgﬁggﬁtghTE¥§¥i§?S a
however, there still remain shortcomings therein. There
will be a complete illustrétion in the detailed description
of the preferred embodiments, concerning the conventional
fluid injector.

fhe present invention has arisen to mitigate and/or
obviate disadvantages of the conventional fluid injectbr.

In accordance with one aspect of the present invention,
there is provided a fluid injector for filling a fluid into
a container which has a chamber defined therein and an
insertion socket defined in a top poftion thereof and
cdmmuﬁicating with the chamber.

The £fluid injector'comprises_a filling pipe mounted on
the container and includes an upper portion located outside
of the top portion of the'contéiner and a lower portion
disposed in the chamber of'the container through the-
insertion socket. A first cavity is defined in a periphefy
of the upper portion of the filling pipe; and a second
cavity is defined in a periphery of the lower portién of the
"£illing pipe.

A discharge tube is mounted on the filling pipe and
includes a lower portion disposed in the filling pipe and
eitendiqg through the second cavity, and an upper portion
extending outwards of the upper portion of the filling pipe.
through the first cavity to surroundings. An opening is-

defined in a distal end of the lower portion of the
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t he.contai ner and includes an upper portion |ocated outside of the t

portion of the container and a |ower portion disposed in the chanber

the container through the insertion socket. A first cavity is defined in

a periphery of the upper portion of the filling pipe, and a second

is defined in a periphery of the Io?e portion of the filling pipe.
|1

A di scharge tube is nounted on the

I ng pipe and includes a |ower

op
of

cavity

portion digpesieskdd dube farnd ictgnmuinieated wexhegdenghhibergh t he second

cavity,

and an upper portion

ext endi ng outwards of the upper portion of

the filling pi prurtheoufeathresi oft thavmsneutswmxmjimgsnim kgeomeg i s-
defined in a distal_end of the |ower portion of th
-2-  di schaPRRreRthelERm 2 oFERFeht E82G10g 9ﬁetéﬁaﬁﬁ§alled description

provided hereinbelow, with appropriate reference to the
accompanying drawings.

In the drawings:

Fig. 1 is a.perspective view of a fluid injector in
accordance with the present invention;

Fig. 2 is a front plan cross;sectional view of Fig. 1;

Fig. 3 is a front plan cross-sectional view showing the

fluid injector being assembled with a container and a

control wvalve;

Fig. 4 is a perspective view of a fluid injector in

accordance with one embodiment of the present invention; and

Fig. 5 is a front plan partially cross-sectional view
of a conventional fluid injector in accordance with the
prior art.

For a better'understanding of the present invention,

reference is made to Fig. 5 illustrating a conventional

£fluid injector in accordance with the prior art.

The conventional fluid injector includes a cap 60
detachably mountedlon a top portion 53 of a container 50. A
filling tube 61 mounted on the cap 60 is engaged on an inlet
hole.51 defined in the top portion 53 6f the container 50 for
filling fluid such as oil and the like from an oil tank (not
shown) into the container 50.

A drainage tube 62 mounted on the cap 60 is engaged on

an outlet hole 52 defined in the top portion 53 of the



Furtmer features of the present invention will becone apparent froma
careful reading of the detailed description provided hereinbelow, wth

appropriate reference to the acconpanying draw ngs. In the draw ngs:
Fig. 1 is a perspective viewof a fluid injector in accordance with the
present invention; Fig. .2 is asztront plan cross-sectional view of
Fig. 1; Fig. 3 i1s a front plan cross-sectional view show ng the

fluid injectantdiney 86sEobl edanisiflerarioantaai reil Agpals amizbrreoproduced
Fig. 4 is a perspective viewof a fluid injector in accordance with one
enbodi ment iring fphesthilingecpreenssafigom the ppytaines $0 bagk ginge
partially cross- ectngal vi ew. of a gonventiona d injector
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oil tank for reuse.

By such an arrangement, héwever, containers 50 of
différent sizes have top portions 53 of different dimensions
such that a span defined between the inlet hole 51 and the
outlet hole 52 is often not identical for containers 50 of
diffefent sizes and such that it is necéssary to prepare

- caps 60 of different dimensions so és to suit for containers
50 of different sizes, thereby éreatly increasing the cost
in manufacturing. _

In addition, the distance between the inlet hole 51 and
the outlet hole 52 may not be identical even for a container
50 of the samé size due to an error in production such that
thelfilling tube 61 and the drainage tube 62 cannot exactly
align with the inlet hole 51 and the outlet hole 52
respectively, the;eby easily causing a difficulty of
installation.

Referring to the remaining drawings, and initially to
Figs. 1-3, a fluid injector iﬁ accordance with the present
invention is provided for filling a £luid such as oil,:
petroleum, gasoline and the like into a container 30.

The container has a chamber 302 defined therein, a
cylindrical lug 32 formed on and protruding upwardlf from a.
top portion 33 thereof, and an insertion socket 31 defined

in the cylindrical lug 32 and cbmmunicating with the chamber



The -«conventional fluid injector includes a cap 60 detachably nounted on a

top portion 53 of a container 50. A filling tube 61 nounted on the cap 60
is engaged on an inlet hole 51 defined in the top portion 53 of the
container 50 for filling fluid such as oil and the like froman oil tank
(not shown) into the container 50. A drai nage tube 62 nounted on the
cap 60 is engaged on an outlet hol*€ 52 defined in the top portion 53 of

t he 302. -3- container 50 for transferring an
oi I/ gas m xture produced during the filling process fromthe container 50

back into the The fhikd PeOtdr JoSmpitXdal @a CAILIIMN Pipésepar abedited!t o

oil and gas and the recovered oil can be conveyed into the oil tank for.

reuse. on Bhesgehtainearrafgandninchedingran cepper npest 56n opr upper
bent tube 11 located outside of the top portion 33 of the
container 30 and a lower portion or lower upright tube 16
disposed in the chamber 302 of the container 30 through the
insertion socket 31.

A first and a second cavity 110 and 160 are defined in
a periphery of the upper and the lower portion 11 of the
filling pipe 10 respectively.

The upper portion 11 of the filling pipe 10 iﬁcludes an
annular flange 13 extending radially and outwardly. A
magnetic ring 14 is fixedly mounted on an underside of the
flange 13 and abuts on the cylindrical lug 32. The magnetic
ring 14 has an outer diameter smaller than that of the
annular flange 13 and greater.than that of the cylindrical.
lug 32.

A sealing gasket 15 is mounted between the magnetic
ring 14 and the cylindrical lug 32 for provi@ing a sealing
effect.

A discharge tube 20 is mounted on the filling pipe 10
and includes a lower portion 21 disposed in the filling pipe
10 and extending through the second cavity 160, and an upper
portion 22 extending outwards of the upper portion 11 of the
filling.pipe 10 and through the first cavity 110 to.
surroundings to be engaged in a drainage tube 46.

An inlet opening 210 is defined in a distal end of the

lower portion 21 of the discharge tube 20 and communicates



di fferent sizes have top portions 53 of different dinensions such that a
span defined between the inlet hole 51 and the outlet hole 52 is often not
identical for containers 50 of different sizes and such that it is
necessary to prepare caps 60 of different dinmensions so as to suit for
containers 50 of different sizes, thereby greatly increasing the cost in

manuf act uri ng. In addition, th& distance between the inlet hole 51
and the oufile®l thal enddbeey 200! bﬂnlseeiée% 5930 a6 BN irDQ Of
the sanme size due to an error in production suc hat the filling tube 61

and the dralisxgd temde of? thenuppeaX airtional22gpivtiHe tdisschddgge talbe 20 and
the outlet hole 52 respectively, thereby easily causing a difficulty of
i nstal | ati od commungepsingnyith the deakhagegtybawtfgs, and initially to

Figs. 1-3, a fluid. accordance with the present nventjion is
provi ded for f|Iqqlﬁféfﬁaim'dt?GcHP8§roPFPt tﬁ%?rb%egﬂ] the KN Rinse

like into ¢ q{gsalaq‘e n%%r threaded portion 12 threadedly engaged on an
outer threaded portion 41 of a bidirectional connector 40
which is coupled with a control valve 42 which is coupled
with a first quick connector 43 which is engaged on a second
quick connector 45 of a supply'tﬁbe 44 connected with an oil
reservoir (not shown).

In operation, when an operator intends to fill oil into
the container 30 from the oil reservoir, the iower tube 16
of the filling pipe 10 can be inserted into the chamber 302
of the container 30 via the insertion socket 31, with the
magnetic ring 14 securely abutting on the_cylindrical lug
32: |

The operator can then operate the control valve 42,
thereby allowing o0il to be inﬁected into the container 30
from tﬁe oil reservoir via the lower tube 16 and the supply.
tube 44 untilioil in the container 30 reacheé a full level
or a predetermined position.

At the'samé time, an oil/gas mixture produced in the
contaiﬁer 30 during the filling process is transferred .
through the inlet opening 210 of the discharge tube 20 into
the drainagé tube 46 Qia tﬁe outlet opening 220 and can then
be delivered into the oil reservdir. Finally, the oil/gas

mixture can be separated intoc gas and oil respectively for

reuse.



The .cont ai ner has a chanber 302 defi ned therein, a cylindrical lug 32
fornmed on and protruding upwardly froma top portion 33 thereof, and an

i nsertion socket 31 defined in the cylindrical lug 32 and comuni cati ng
wi th the chanber - -4- 302. The fluid
injector conprises-a filling pipe 10gpounted on the container 30 and

I ncl udi ng an upper portion or upper bent tube 11 | ocated outside of the

top portion 33 @y tdiech cant arremgénant, athewsi pogasomiort ymmecanpbieght
tube 16 disposed in the chanber 302 of the container 30 through the
i nsertion sddesntlyl returned finte tinel oileremervairtyizifhgndischazge

et e i S PhELho0k, LSoMRRET 20 Do LBl PRI RuddBladl .

In addition, the discharge tube 20 can serve as an

overflow tube such that when oil in the container 30 exceeds

a level of the toé portion 33, the overflow oil can also be

directly returned into the oil reservoir via the dischargg

tube 20, thereby preventing the oil from overflowing into
surroundings. ‘

Referring to Fig. 4, the upper portion 22 of the
discharge tube 20 can be disposed in a horizontal manner
such that the drainage tube 46 connected with the discharge-
tube 20 can by-pass the céntrol valve 42.

It should be clear to those skilled in the art that

further embodiments of the present invention may be made

‘without departing from the scope and spirit of the present

invention.



The wpper portion 11 of the filling pipe 10 includes an annular flange 13
extending radially and outwardly. A nagnetic ffﬂg—&ﬁ—rs—frxedfy—nnunted on
an underside of the flange 13 and abuts on th 32. The
magnetic ring 14 has an outer dianeter small e |“ Iml !‘"Imla “annul ar
fl ange 13 and greater t han that of ihe cyllndrloa

seal i ng gasket 15 is nounted between the nmagnetic ring 14 and the

cylindricalCLAIMS32 for providing a sealing effect. A di scharge tube
20 is nmounted on the fllllna pi pe 10 and includes a | ower gortlon 21

di sposed in thelfillfndiHb 1ﬂj%ﬁﬁ°€uﬁﬁﬁlﬁ@%#ﬁ%ggﬁt¢%P ScdtftRadity
160, and an_u RREY P op_22 exte ds. o P 9n 11 of
t he flllllﬁi Sﬁﬁgr 85ghdﬁ?ﬁ?ﬁﬁgﬁ qigﬁﬁﬁﬁiéﬂg%%ﬁJrroghgphgs to

b enoa0eC okl %%zcasrqs»a??sggxafdo’-\ﬂt £ e 2 ot
conmuni cat @nd communicating with said chamber (302), said fluid
| injector comprising:

a filling pipe (10) mounted on said container (30)
and including an upper portion (11) located outside of the
top portioh (33) of said container (30) and a lower portion
'(16) disposed in said chamber (302) of said contéiner {(30)
through said insertion éocket (31), a first cavity (110)
defined in a periphery of the upper portion (11) of said
filling pipe (10), and a second cavity (160) defined in a
periphéry of the lower pértion (16) of said filling pipe
(10); and _ |

a discharge tube (20) mounted on said filling pipe
(10) and including a lower portion (21) disposed in said

- filling pipe (10) ana extending through said second cavity
(160), and an upper portion (22) extending outwards of the
upper portion (11) of said filling pipe (10) through said
first cavity (110) to surroundings, an opening (210} defined
in a distal end of the lower portion (21) of said discharge
tube (20) and commuhicating with said chamber.(210).

2. The fluid injector in accordance with claim 1,
wherein the upper portion (22) of said discharge tube (20)
has an opénihg (220) defined in a distal end thereof.

3. The fluid injector in accordance with claim 1,

wherein the upper portion (11) of said filling pipe (10) is



-5- with the chanber—210._An outlet-opening 220 is defined in a distal end

of the upper por s t he di scharge tube 20 and conmunicating with

t he drai nage tulelﬂ”Eﬁj'i ”Ll r,“msenbl y, the upper bent tube 11 of the
filling pipe 10 eaded portion 12 threadedly engaged on an
outer threaded portion 41 of a BidiL@QtionaI connector 40 which is coupled
with a control valve 42 which is coupled wth a first quick connector 43
whi ch i s engapemt orulee seudnthe glbwdr cpomeixtor (U6 obf asaigpfilling pipe
connected with an oil reservoir (not shown). I n operation, when an
operator i nf¥hbsi® A% iyrright i%¢. the container 30 fromthe oil reservoir,

the | ower tube 1 of, the_fillin i pe 10.can be ipserted.intqg.the chamber
302 of the cont&l nert3® sﬁﬁlp‘hé‘qﬂ%‘gﬁ?’r‘ohns&ﬁ?&r ' ‘f'ﬁk h@lar’?ﬁ'bngtic

ring 14 secypgh¥; APUlild &t e d ffe Y (509" el d Yug (32) formed on and

protruding upwardly from the top portion (33) thereof, said
insertion socket (31) being defined in said lug (32), the
upper.portion (11) of said filling pipe (10) has a flange
(13) extending outwardly therefrom, and a magnetic ring (14)-
fixedly mounted on an underside of said flange (13) and
abutting'on said iug (32).

5. The fluid injector in accordance with claim 4,
further compfising a sealing'gasket (15) wmounted between
said magnetic ring (14) and said lug (32).

6. The fluid injector in accordance with claim 4,
wherein said magnetic ring (14) has an outer diameter
smaller than that of said flange (13). |

7. The - £fluid injector in accordance with claim 4,
wherein said magnetic ring (14) has an outer diameter

greater than that of said lug (32).



32.. The operator can then operate the control valve 42, thereby
allowing oil to be injected into the container 30 fronlthe 0|I reservoir
via the lower tube 16 and the supply tube 44;until..§ RATfheTont ai ner 30
reaches a full level or a predeterm ned p03|n|bn ' sanme tine,
an oil/gas mxture produced in the _ gontalneﬁ 30__duEiiy i ng
process is transferred t hr ough the I nl et opening 210 of the discharge

tube 20 into the drai nageaBstRAdD OF arhBepIedLESURBeni ng 220 and can then
be delivered into the oil reservoir. Finally, the oil/gas m xture can be

separated into gas and oil respeELUIB| JNIBETOR euse.
- 6- By such an arrangenent, the oil/gas_m xt
4 A fluid ln%ector is prOV1dgd for fgiflng a giuld into a

container which has a chamber defined therein and an
insertion socket defined in a'top portion thereof and
communicating wiFh the chamber. The fluid injector includes
a filling pipe having an upper portion located ocutside of
the top portion of the container and a lower portion
disposed in_the chamber througﬁ the insertion socket. A
first and a second cavity are defined in a ﬁeriphery of the
upper and the lower portion of the filling pipe
respectively. A discharge tube has a lower portion disposed
in the filling pipe and extendihg through the second cavity,
and an upper portion extending outwards of the upper portion
of the filling pipe through the first cavity. An opening is
defined in a distal end of the lower portion of the

discharge tube and communicates with the chamber.
Fig.l
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directly returned into the oil reservoir via the discharge tube 20,

W thout a possibility of |eaking into surroundings. In addition, the
di scharge tube 20 can serve as an overflow tube such that when oil in the
contai ner 30 exceeds a level of the top portion 33, the overflow oil can
also be directly returned into the oil reservoir via the discharge tube
20, thereby preventing the oil fromoverflowing into surroundings.
Referring to Fig. 4, the upper portion %3 of the discharge tube 20 can be
di sposed in a horizontal manner such % at the drai nage tube 46 connected
with the discharge tube 20 can by-pass the control valve 42, 1t
shoul d be clear to those skilled in the art that further enbodi ments of
the present invention may be made. without departing fromthe scope and
spirit of the present,. invention.
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CLAI.-MS: 1. Afluid injector for filling a fluid into a container (30)
having a chanber (302) defined therein and an insertion socket (31)
defined in a top portion (33) thereof and conmunicating with said chanber
(302), said fluid injector conprising: a filling pipe (10)
nount ed on said container (30) and including an upper portion (11) |ocated
outside of the top portion (33) of said container (30) and a | ower portion
(16) disposed in said chamber (302) &f3said container (30) through said

i nsertion socket (31), a first cavity (110) defined in a periphery of. the
upper portion (11) of said filling pipe (10), and a second cavity (160)
defined in a periphery of the |ower portion (16) of said filling pipe
(10); and " a discharge tube (20) nmounted on said filling pipe
(10) and including a |l ower portion (21) disposed in said
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filling pipe (10) and extending through said second cavity (160), and an
upper portion (22). extendi ng outwards of the upper portion (11) of said

filling pipe (10) through said first cavity (110) to surroundi ngs, an
openi ng (210) defined in a distal end of the lower portion (21) of said
di schar ge tube (20) and communicating with said chanber (210). 2.
The fluid injector in accordance wi tB/8laim1, wherei n the upper portion
(22) of said discharge tube (20) has an opening (220) defined in a distal
end t hereof. - 3. The fluid inject in accoggance with claim1
wherein the upper portion (11}of said fﬁﬁling pi p&(10) is
-8- a bent tube and the | owekop lonA16) of said{ffilling pipe (10) is-
an upright tube. 4. Eghe f : : : am 1
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/ ¥ om tiheSEt-_oQ'pﬂ"por ion (* 1't %&F‘é‘é °“’§¥§ﬁs?ﬂ33rtlon ‘socket; (31)"
nd“F¥Tned in said.lug (32), the | upper portion (11) of ‘saidfilling ~ .
, = 3y —extendi-ng—eutwardytherefrom:  and a _magnetic
ri ?ﬂ%gpw??g‘apﬁrgﬁg?ed ‘on_an underside of said flange (13) -and ~ - .= |
abJt'tinng on -said lug (32).7 -- 5. The frurd I njector i accordance—w-th—
cl di m-4FLUIDIMNIBCTORNPr i Si ng a sealing.gasket (15) nounted between. said — f-
magnetic ring (14) and said lug (32). ~ - 6. The fluid injector in . - .f:

o et op iRt & fRyded MOS0 Rlieraltol Conamer (30) wiich i irctomben(07)

di gnete
i nj Le-ct O?gf}_n% accory @ DSEUER Sopfed (31wdefirgdyins ai tbprpgriteni (33).i therebf 4nd has

an|out efBFURERNE Wi BaclamigsHhathud insctarinckdeas ARE)pipe (20) having an vpper
| . portion (11) located outside of the top portion of the container and a lower portion (1s) -
 disposed in the chamber through.the insertion socket. A first (110) and a second (160) caﬁty' -
are defined in a periphery of the upper and the lower portion of the .ﬁlliﬁg pipe re'spe'ctiVely.' A
. dlschgrgg __tube §20) has__'_a low_e_r portion (21) disposed in the filling pipe and ex‘tending'throﬁgh' B -
- - the second cavity, and an upper portion (22) extending outwards of the upper portion of the - | - ..
ﬁll!n_g pipe-through the first cavity. An opening (210) is defined in a distal end of the lower -
- | - . portion (21) of the discharge tube and communicates with the chamber. © = . .
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