*159159* HANDHELD VACUUM SUCTI ON DEVI CE BACKGROUND OF
THE INVENTION 1. Field of thetlnavention—The present
invention relates to a handhel d i on
device, and in particular, to a \ﬁ ﬂﬁﬂ%“ﬂ WWUum
suction device that has a suctio or maki ng an
i nfl ow of noisture into a vacuum punP*b&" m ni i zed,
and is capable of inproving durability of a pressure
switch for neRSOHEND wAdegm esuct TR coEvTcand
simplifying the internal configuration by using a

di aphragm type vacuum punp. 2. Description of the

Rel ated Art If foods, such as fruits, vegetables,

neats, and di SARKGRAMAIO SH@T Qeahdiiight . they may
be sp0|led or go bad qU|ckIy due to oxygen in the

1.alﬁ1efﬁ¥%¥cﬂﬂ@|fhvény um container that maintains a

vacuum state therein exhausti ng |nternal air fod

t he m ta| ncl ude

an eﬂﬁé 351%6 went %uraptciljn%g |§n erha Gr'}%"aé/]téo e
d but |t sual udes, at .one_e thereof,
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er ectjve VIeM/Of a vacuum cont ai ner and a _vacuum
m@d@“{i%‘ﬁ PRAS S & h IV h PV Rediipinizgd and is

shows a_vacuum cont ai ner and a vacuum suction
capable of improving durability of a pressure switch for

meas%ring a degree of vacuum, and simplifying the internal

configuration by using a diaphragm-type vacuum pump.

2. Description of the Related Art

If foods, such as fruits, vegetables, meats, and
dishes, are not stored airtight, they may be spoiled or go
bad quickly due to oxygen in the air. Accordingly, a vacuum
container that maintains a vacuum state therein by
exhausting internal air to the outside is used.

The vacuum container may include an exhaust unit for
exhausting internal air to the outside, but it usually
includes, at one end thereof, a check valve for exhausting
internal air to the outside, and exhausts internal air to
the outside by using an additional vacuum suction device.
FIG. 1 is a perspective view of a vacuum container and a
vacuum suction device according to the related art.

FIG. 1 shows a vacuum container and a vacuum suction
_l_. -
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-1 11133z rtrve bt oMbl 11111 101l 1111
*@0002* device described in U S. Patent No.
5,195,427. A vacuum container 1 includes a check
val ve 3. A vacuum suction device 5 exhausts air in
t he vacuum container 1 to the outside by using an
i nternal vacuum punp while comng into close contact
with the check valve 3 of the vacuum container 1. The
devictitescEiPed HevWed- sPagsnanNact hal Phg4But t oA Yacuum
The vacuum suction device 5 may further include a
cogfiapney 1ubmeledesuahchechnvaEde 3or Ahvacungmt hection
actuation state. The vacuum suction device 5 is
depiowi deexbausthe adrl inevlde ofacusmctonnainer| g, tohthé
is attached to the check valve 3 to suck in air.
out sisdleleby hes iag uam Snicé il deytaen Spump hehYae udsnpPHgPinto
for form ng the vacuum state and a circuit for
cleontcattacy wiheh acheathedk eI eef 31 6£ PERYI d86uum container
Meanwhi l e, while the vacuum suction device 5 sucks in
1. aiThd reaR iR FAEHHLGH CASN BEQES , ha®| $HUSELARYiRE button 7.
exhausted together with air. It is not desirable that

Thé D SEMIE ddct 16RNGERLESDs tiRad NELVAGAHM RURGe | B &b%play
known vacuum suction device,” there Is not suggested a

unitni g, fQicrfiecth vighy, f)éfv@t%dlﬂgg %%tgé&gégg}g Egi:gge.

transferred to the vacuum punp.” Furt her nor €,
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end of a suction nozzle, which is attached to the check
valve 3 to suck in air. 1Inside the vacuum suction device 5,
the vacuum pump for forming the vacuum state and a circuit
for controlling the actuation thereof is provided.

Meanwhile, while the vacuum suction device 5 sucks in
air from the vacuum container, moistﬁre may be exhausted
together with air. It is not desirable that moisture is
transferred to the vacuum pump. In the known vacuum suction
device, there is not suggested a unit for effectively
preventing moisture from being transferred to the vacuum
pump.

Furthermore, the known vacuum suction device drives a
piston by means of a crown gear and a connecting rod, but it
is not effective in view of noise or durability. 1In
addition, a compact vacuum pump may not be realized.

Furthermore, in the known vacuum suction device, it is not

easy to preserve the vacuum suction device after being used.
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Is not effective in view of noise or durability. In
addi tion, a conpact vacuum punp may not be realized.
Furthernore, in the known vacuum suction device, it is
not easy to preserve the vacuum suction device after
bei ng used. - 2 SUMVARY OF THE | NVENTI ON The

i nvention has been finalized in order to solve the
above-descri bed problens, and it is an object of the
invention to provide a handhel d vacuum suction device
that has a suction nozzle for making an inflow of

noi sture into a gym@@ARY GFMPuPerfRkftdgd, and is
capabl e of inproving durability of a pressure switch

f or Heasimvemt oncgpecoedn Fiamallizednin songédr f yo ngoihe the
internal configuration by using a diaphragmtype

abaee tdes puiped | prolsl enof hand oby ets afh dbfettiventthe to
provi de a handheld vacuum suction device that has a

ins¢ntiton apabbeovide corvemniieal d yvat@ch Ngudt Vs UBvice that
suction device thereon. According to an aspect of the

has ny esli¢ ©fon anbantibet 6 Hae LGN $KICLhPToHEYE CRot 8EhHEeShto a
an exterior case; a cap that includes a suction

vad @& | Suhig Vb & on fn SHEEEQN D LidtcabSHrl OWSE 1 ROFL PRgand
a side exhaust hole comunicating wth the suction

duPsi1 {0 e érbféésﬁfgesfy% ﬁcfbrqﬁgaéérgﬁéaggagé¥ee of

nounted at a l'ower end o e exterior cas

vadhe S Wik §ﬂ% ff%gfﬁ%.Eﬁ@liﬁéegﬁgfigﬁgﬁlguéggigﬁtggigging
case, and 1ncludes pressure swtc aving a slrde

a 5E§Bh£éﬁﬁié§55dv£§hum pump .

It is another object of the invention to provide a
handheld vacuum suction device that has a stand capable of
conveniently placing a vacuum suction device thereon.

According to an aspect of the invention, a handheld
vacuum suction device includes: an exterior case; a cap that
includes a suction nozzle having a suction port at its lower
portion and a side exhaust hole communicating with the
suction port formed in its side surface, and is detachably
mounted at a lower end of the exterior case; a pressure
switch unit that is provided in the exterior case, and
includes a pressure switch having a slide body configured to
descend against an elastic force of a spring when a pressure
in the cap falls below a predetermined pressure, to thereby
cut off power supply, and a vertical through suction duct; a

vacuum pump that includes an inlet port connected to the

suction duct and sucks in air in a diaphragm manner; and a
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descend against an elastic force of a spring when a
pressure in the cap falls bel ow a predeterm ned
pressure, to thereby cut off power supply, and a
vertical through suction duct; a vacuum punp that
i ncludes an inlet port connected to the suction duct
and sucks in air in a diaphragm manner; and a 3
control unit that includes an actuating switch, and is
contirt riRyl | habnieetedes crl e Varing perbtdnd ame is
pressure switch to control the actuation of the
elegferima blytpcomiec ped star the wachunfpuhe ané@stlye epressure
switch unit may include: a conductive contact pane
switeh toresntont ache acthatopadf die teramural sump he
slide body, to which the contact panel is fixedly
nourifted;presover dwEtch sopridw deresdure dwiveth poiit amy
of the slide body; and the spring that is provided
indbideen tdendhd thevd ocyn taet tfen€eDVvetiat of ehastéoetddts with
support the slide body. In this case, when vacuumis
a 0Pl et eterdieasd | dendoslyi d@ybs@scens wicdh thad dheract

contact panel is separated fromthe termnals. The

ParkIC LK HILEN TR Ynd et sl 5 Bc PP hfe fiXtprsridad atbas
a slant pin configured to be placed apart at a

Lowd €484 8¢ 1B edk dirsd antey r%fb ra%@t&}gé; %ﬁ O%Ea’& U5

upper portion and to slant ward t
PrOETUBT nOUULLE LROULER Yol G40 IR e Ugyscony
sl yrgcerial sldy skl Raer sl g2
completed, the slide body may descend such that the contact
panel is separated from the terminals.

The vacuum pump may include: a motor; a fixture that

has a slant pin configured to be placed apart at a
predetermined distance from a rotation center at its upper
portion and to slant toward the rotation center, and is
coupled to a driving shaft of the motor; a rolling plate
that is coupled to the slant pin to eccentrically shake in a
vertical direction; and a diaphragm unit that has at least
two diaphragms whose volume is changed according to the
actuation of the rolling plate. 1In this case, intake and

exhaust operations may be repeatedly performed according to

the change in the volume of the diaphragms.

The handheld vacuum suction device according to the

aspect of the invention may further include a stand that has



two di aphragnms whose volune is changed according to
the actuation of the rolling plate. In this case,

i ntake and exhaust operations nay be repeatedly
performed according to the change in the vol une of

t he di aphragns. The handhel d vacuum sucti on device
according to the aspect of the invention may further
include a stand that has - 4 a stand main body and a

a Stah@rmshapesdytandi A0cptét 08habedNstH#RACAgPPELEPBNOEL an
the stand main body, the cap being inserted 1nto the

uppé ANEbHYi PRI b Ofthe BEE &hd DRSERI FIEEPN Che TEE DRAYNYCEhserted

FIG 1 is a perspective view of a vacuum cont ai ner and

info Vagd UM SHeihenpdevi 6&. according to the related art;
FIG 2 is a perspective view of a vacuum sucti on

devi ce according to an exenplary enbodi nent of the
invention; FIG 3 is a cross-sectional view of a cap

ebod ment SF e ERRARESN, OB Gty TeugRes e

Crosgreect inal peeypadt Bvstaidl fOf apbachnd ¢Btainer and
vacuum suction device according to the enbodinment of

a FACuliVaRtt 0on LA £88; a Fd&r-d Pnd St 8N BXPLOESFed art ;
per spective view of the vacuum suction device

accoffly NG 10s tNG QU TRAL Pf e NOF | DVEDLLER: subt n 6
is an expl oded perspective view of a pressure
device according to an exemplary embodiment of the
invention;

FIG. 3 is a cross-sectional view of a cap in the
vacuum suction device according to the embodiment of the
invention;

FIG. 4 is a cross-sectional view of a stand for
placing the vacuum suction device according to the
embodiment of the invention thereon;

FIG. 5 is an exploded perspective view of the vacuum
suction device according to the embodiment of the invention;

FIG. 6 is an exploded perspective view of a pressure
switch unit in the vacuum suction device according to the
embodiment of the invention;

FIG. 7 is a cross-sectional view showing a case where
the pressure switch unit of the vacuum suction device
according to the embodiment of the invention is in a normal

state;

FIG. 8 is a cross-sectional view showing a case where
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switch unit in the vacuum suction device according to
the enbodinent of the invention; FIG 7 is a
cross-sectional view show ng a case where the
pressure switch unit of the vacuum suction device
according to the enbodi nent of the inventionis in a
normal state; FIG 8 is a cross-sectional view
showing a case where - 5 vacuumis conpleted in the
vagressyf ecWpiehednin bhet peesgurauavitichi snitdeofcthe
‘according to the enbodi nent of the invention; FIG 9
vaggumnsugplodedepieeepactovéingenootha embadimeptnpfi bhe
t he vacuum sucti on device according to the enbodi nent
ingéntheninvention; FIG 10(a) is a perspective view
showi ng. a case where an air port and a guide ring are
COUpFEGE. t ® Eacinoékeloded péespactime pubpwodf t Hevacuum
vacuum suction device according to the enbodi ment of
putpein nvkat vacuul! Sicl06h) déside battorvhgwof thie air
port; FIG 10(c) is a perspective view of the guide

embobdfmen8ndf Rtke 1dvéstdofiagramillustrating an intake
operation (a) and an exhaust operation (b) in the

vacupes PUTP(Lf {Hey VAR SUEL | Ple eV SR RAGCOrdLEg fRere
t he enbodi nent of the i'nvention.
an air port and a guide ring are coupled to each other in
the vacuum pump of the vacuum suction device according to
the embodiment of the invention;
FIG. 10(b) is a bottom view of the air port;
FIG. 10(c) is a perspective view of the guide ring;
and
FIG. 11 is a diagram illustrating an intake operation
(a) and an exhaust operation (b) in the vacuum pump of the

vacuum suction device according to the embodiment of the

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An exemplary embodiment of the invention will now be
described in detail with reference to the accompanying
drawings. It should be noted that the same components are
represented by the same reference numerals even if they are
shown in different drawings. 1In the embodiment of the
invention, detailed description of known structures and

functions incorporated herein will be omitted when it may
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DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An exenpl ary
enbodi nent of the invention will now be described in
detail with reference to the acconpanyi ng draw ngs.
It should be noted that the sanme conponents are
represented by the sanme reference nunerals even if
they are shown in different drawings. In the
enbodi ment of the invention, detail ed description of
make ovite sTiRLETE dBatker ¢finehe ohBvenebeporacteather eIn the
will be omtted when it may - 6 nmake the subject
folirwing olesteiphmient | e ueceémplary nembedihent owi hy be
description, the exenplary enbodinment will be
iliustustred eshdndesiesthedetn i dedet hi | . Holoseser , itt should be
shoul d be wunderstood that the enbodi nents are not
undent strotedl tloat i thée emibedimeensi ofe act VAténdsdcbanyesit
equi valents, and alternatives are resorted w thout
thelepardntgort / chd heaspbiis tchPigédp bqyeriiontandahal |
within the technical scope of the invention. FIG 2
altiériapPprePestd e yb e df war NoetUNR SaEt 1 99 £HENI €Be spirit
according to an exenpl ary enbodi nent of The invention.
of Al Hhisndisk 055a seeti APt hh eVHhOf £ &ckAPcAD égg%e oif: the
vacuum suction device according to the enbodi nent o
invdicidyention. FIG 4 is a cross-sectional view of a
stand for placing the vacuum suction device according

to }__ﬁ%.e?midé e exoépé&fivé' nyenti op %hx‘?éce&@m el ersing

to Fl , a vacuum-sucttTon devi ce 1
device according to an exemplary embodiment of the invention.
FIG. 3 is a cross-sectional view of a cap in the vacuum
suction device according to the embodiment of the invention.
FIG. 4 is a cross-sectional view of a stand for placing the
vacuum suction device according to the embodiment of the
invention thereon.

Referring to FIG. 2, a vacuum suction device 10
according to an exemplary embodiment of the invention
includes an exterior case 12 and a cap 16 that is detachably
mounted at a lower end of the exterior case 12. The
exterior case 12 is provided with a power supply portion 14,
into which a jack for power supply (not shown) is inserted.
An actuating button 24 is provided at the top of the
exterior case 12. The cap 16, which is detachably mounted
at the lower end of the exterior case 12, is preferably

transparent such that a user can view the inside. A suction

nozzle 18 is mounted to the cap 16, and has a suction port
- 7 -



according to an exenpl ary enbodi nent of the invention
i ncl udes an exterior case 12 and a cap 16 that is
det achably nounted at a | ower end of the exterior case
12. The exterior case 12 is provided with a power
supply portion 14, into which a jack for power supply
(not shown) is inserted. An actuating button 24 is
provided at the top of the exterior case 12. The cap
20 180rmpd cht | st et AaeabPor wbomt el the shetienepoendeol8 and
the exterior case 12, is preferably transparent such
a side exhaest capleidw formedsineitd sidei snrfacezl e 18
is mounted to the cap 16, and has a suction port - 7
20 fRefexringits FIGer3 porhe osuofiohepsuct 20nimogzeteed to
18 and a side exhaust hole 22 fornmed in its side
comunfibcete Refehrilng $0dé| &hdust hiroseick2on Phets@6tisn port
formed to communicate with the side exhaust hole 22.

20 Themssicinon Ehose 2OntadEswith oag! @SHe£08HACHE Wat Bhask
upper end of a check valve in the vacuum container to

valw@cinh ofth@svadu@nt ¢ SNELind Ar 60 ghuMbt £8nahg 4R &h€rance
vacuum cont ai ner i s sucked. Meanwhi | e, the side

thesigShioh ea 22 {8 {198 "Psle@timt Boneh 8= pf i st HE-RUGL 1 ON
nozzle 18, and thus air sucked through the suction

MedRhiti 20, | SheXhpyst eghdhgough & hey s{ dersppdgce: ."Eh% hﬁde of

suction nozzle 18. Accordingly, nolsture containe
thd éu%%&@%éfé’lé rpdn téi‘r?%vt?r‘h&'é' ”%f?” 1?&19&5 o&@ﬁ d@]@é €

In the suction nozzle 18, such that norsture Tan be
su%&fe%r.? rEc?pt ff&nis b&ggugyggl tl_ﬁgo&lélji et?llnja Yel&et Q§r¥aagg UCE the
suction nozzle 18. Accordingly, moisture contained in air
exhausted from the vacuum container can condense in the
suction nozzle 18, such that moisture can be prevented from
being supplied directly to the vacuum pump.

The vacuum suction device 10 according to the
embodiment of the invention may further include a stand 26.
The stand 26 includes a stand main body 30 and a crater-
shaped standing portion 28 formed at an upper portion of the
stand main body 30. The stand main body 30 may be in a
truncated cone shape. The interior of the standing portion
28 is formed, as shown in FIG. 4, to correspond to the
exterior shape of the cap 16 in the vacuum suction device 10.
Then, if the vacuum suction device 10 is placed on the stand
26, the circumference of the cap 16 comes into close contact

with the inner surface of the standing portion 28, such that

the vacuum suction device 10 is stably placed on the stand
- 8 -



The vacuum suction device 10 according to the
enbodi nent of the invention may further include a
stand 26. The stand 26 includes a stand nain body 30
and a crater- shaped standing portion 28 fornmed at an
upper portion of the stand main body 30. The stand
mai n body 30 may be in a truncated cone shape. The
interior of the standing portion 28 is forned, as
26shown in FIG 4, to correspond to the exterior shape
of the cap 16 in the vacuum suction device 10. Then,
i f tHEGvaTulen aucexphodedi perdPetsiye ackew onf t hize syaeigum
26, the circunference of the cap 16 cones into close
sucbivacdevike hatberdimer tsuthacembédihenst afidihg invention.
portion 28, such that the vacuum suction device 10 is
St abiThye ptatcedion ¢dge StAndf -tlBe 2Hculth Gudbtisnafevice 10
expl oded perspective view of the vacuum suction
is dewvieed asgosdiagbl Ondhe £iPoti 0R8é VPatHRdI AVESELRA. case
The exterior case 12 of the vacuum suction device 10
121 Swioh negdeRyoessebl thE Gapi 16t i§as8udaqand ensee@tl end
case 12b with each other. The cap 16 is coupl ed at

of tge t &kt e £1Gr @iséhfzethﬁéPQecéﬁg dRretstdeatbern, 5
exterior case 12, a pressure switch unit 40, a vacuum

pr&&EPreOs auﬁ99t£9| aUGéé%Q@ Blfp P QV'Qﬁgo?Tgﬁntrol

actuatlng utton 24 1s provi at"the top

unfgtgé'ége %& dTheTﬂée&égu%t§§gtﬁutygﬁt2&01Q2§f$%hded

pressure uni t mal pressure

at4€hem@é§ ofstﬁgtgxtggior case 12.

The pressure switch unit 40 has a pressure switch unit
main body 42, a pressure switch 44, which is actuated
according to a degree of vacuum in the cap 16, and a
vertical through suction duct 46. The suction duct 46 is
coupled to an inlet port of the vacuum pump 50. The vacuum
pump 50 includes a motor 52 and a pump housing 54. The
control unit 60 is provided with an actuating switch 62,
which is actuated as the actuating button 24 is pushed, and
an LED 64, which displays an actuation state. The control
unit 60 is electrically connected to the power supply
portion 14, the motor 52 of the vacuum pump 50, and the
pressure switch 44. Therefore, the control unit 60 is
supplied with power from the power supply portion 14, and
drives the motor 52 of the vacuum pump 50 according to the
operation of the actuating switch 62. In addition, when a

pressure in the cap 16 falls below a predetermined pressure,
- 9 -



according to a degree of vacuumin the cap 16, and a
vertical through suction duct 46. The suction duct 46
is coupled to an inlet port of the vacuum punp 50. The
vacuum punp 50 includes a notor 52 and a punp housing
54. The <control unit 60 is provided with an actuating
swtch 62, which is actuated as the actuating button
24 is pushed, and an LED 64, which displays an
the ceoREToh %@a¥e60Tﬁ%0E%n§h%|moaﬂrtSéan§0éﬁéeer@aph9
connected to the power supply portion 14, the notor
actapion hef vebeupr peapreoswakeht 4e. pressure switch 44,
Therefore, the control unit 60 is supplied with power
froﬁTh@eS@@M@tuggﬁpb@ ploe t pomsddre asditdni vestt 4@ and the
not or 52 of the vacuum punp 50 according to the
vagpen gpugp 90 vhel acdwabe ndeseribéd62n datadditi on,
when a pressure in the cap 16 falls below a
preder@r né nesl i esspleded PSerdpeccdnerviewnbt 6RespPPSsure
the notor 52 according to the actuation of the
swPt el st £t S¥h t €he 4dacdlie ShEULOHHr @6voEet BECHFASEY! €0 the
switch unit 40 and the vacuum punp 50 will now be

embesthéRedof NtElet Bhentl&n. 6 Fsganyexpl Qdedopsr speet bM81
view of the pressure switch unit in the vacuum

viSWCEhORL MeVh CE2 86 CRRELOUL L ﬁP@SSQPQOQWE€BB Qhith&s the
invention. FIG 7 is a cross-sectional view showng a

va&@Ef @@@Efbﬂh&e@f@ésﬁéﬁafﬁ%ﬁ§heggg%ooémﬂgﬁlm¥ﬁgugﬁ1the

suction device accor ment

1nv£ﬂ%qgﬂof '%n'? ﬁb{%ﬁfnéthQte FEE(3881ESaacross sectional

Cross-sectl

view showing a case where vacuum is completed in the
pressure switch unit of the vacuum suction device according
to the embodiment of the invention.

' The pressure switch unit main body 42 is provided with
a first terminal insertion hole 74a and a second terminal
insertion hole 74b, into which rod—shaped.first and second
terminals 72a and 72b are fixedly inserted. Wiring lines
(not shown) are connected to the terminals 72 fixedly
inserted into the terminal insertion holes 74. A cover
fixing hole 89 is formed at a lower poftion of the preésure
switch unit main body 42, and a cover 86 is fixedly fitted
thereinto.

A contact panel 76 is provided below the terminals 72.
The contact panel 76 is formed of a conductive material.
The contact panel 76 is preferably in a center-through disc

shape. Contacts 77a and 77b are formed in the contact panel
- 10 -



vi ew showi ng a case where vacuumis conpleted in the
pressure switch unit of the vacuum suction device
according to the enbodi nent of the invention. The
pressure switch unit main body 42 is provided with a
first termnal insertion hole 74a and a second
termnal insertion hole 74b, into which rod-shaped
first_and second termnals 72a and 72b are fixedly
76 R el 1§91 vigSIPPREL 2Rdt cahewi)tar eorbarkcyatht bhe
the termnals 72 fixedly inserted into the term na
termieals of2 hofesprgativetyverThe | somgadios €789 andf ovhedre a
at a |lower portion of the pressure switch unit main
kit mlatedspringer Beicofitxedl yafielted ishiredtoo a
A contact panel 76 is provided below the termnals 72.
comprctoprel Hixbhg Atorsidnratdanfuppeondoctior of a main

material. The contact panel 76 is preferably in a
bodenazref ha cshidelilsedy shapey wemacdés ddvewsd 77b are
formed in the contact panel - 10 76 to elastically

supprtd SN iy Mo orthedds W tdyihedriedminad s vady s2
respectively. The contacts 77a and 77b are a kind of

andlatel 58 iRy dhe wondcis heneb1d® 46 fh&ethbdr dcenter of
contact panel fixing portion at an upper portion of

a
thdTBhdt n A, 8 of ﬁlﬁ#é{ﬁer?@ggy%cgﬁl%y IBaNg3 04 5 L%ﬁ Pre

The slide ‘body 70 includes rical main

préPids Sl dend b BQm Wi ;E}é%%%%cg%ﬁi%z %Pg\{lér'%%?%%]ée, a

center of the malin bod

fifg%ifﬁHbsgﬂbégéﬁent groove 8la and a second ring

engagement groove 81b, into which a first ring 78a and a
second ring 78b are correspondingly fitted, are provided in
the side surfaces of the slide rod 80 and the main body 82,
respectively.

The cover 86 is provided below the slide body 70. A
hollow cylindrical spring mounting portion 90 is provided at
the center of the spring cover 86, and engagement protrusion
insertion grooves 92a and 92b are formed at the sides of the
spring mounting portion 90. In addition, the cover 86 is
provided with a cover mounting protrusion 88, which is
formed to extend laterally. The cover mounting protrusion
88 is fitted into the cover fixing hole 89 formed in the
pressure switch unit main body 42, such that the cover 86 is
fixedly mounted to the pressure switch unit main body 42.
Engagement protrusions 83a and 83b of the slide body 70 are

fitted into the engagement protrusion insertion grooves 92a
- 11 -



provided at the bottom of the main body 82. Meanwhil e,
a first ring engagenent groove 8la and a second ring
engagenment groove 81b, into which a first ring 78a and
a second ring 78b are correspondingly fitted, are
provided in the side surfaces of the slide rod 80 and
the main body 82, respectively. The cover 86 is
rovi ded bel ow the slide body 70. A holl ow
anfgy??b]d?ﬁ cidle spRVeRy FounkesRepoiTeln- 90 is provided at
the center of the spring cover 86, and engagenent
pr otk LRRINT | 9 ek g |Im111yr@i)mt@@%n ariee 99bi de ebddy n@l and
at the sides of the spring nmounting portion 90. In
theaduitéwrg6t he cover 86 is provided with a cover
nmounting protrusion 88, which is forned to extend
| at Refldnyrinhecc AVES. Mbunin Ny mpeoidlsstodte 88che $iidedbody
into the cover fixing hole 89 forned in the pressure
70 SV teshn st da Ty Nelieslyr¥ed 1syicthé heprihg soyvesnbrhs
fixedly nounted to the pressure swtch unit main body

corffact ERGRIENMENi Prof I eish st 8o RNeh830e Bhihdies SHh de
body 70 are fitted into the engagenent protrusion

AcdSBIdd BN, OoMeS A2duatidg Ko O2bsHf 1L hepcpy éd86power

respectlvely A spring 94 7s nounted between the sl

® Ror nalr(}asc?;%e Eﬂkﬁ rﬁ&%/cl?%esg% dfle&,%r H&rgsé:&r&; %0' e
T£ SHAPO] %@%é&ﬁﬁ@tﬁ#‘“@% Hox na$ é%ugggé act ge(l)uggl e

IS I n contact

according to the actuation of the vacuum pump 50, the
pressure in the cap 16 is gradually reduced. If the
pressure is reduced to be less than a predetermined pressure,
the slide body 70 descends against an elastic force of the
spring 94. Referring to FIG. 8, if the slide body 70
descends, the contact panel 76 also descends and is
separated from the terminals 72. Accordingly, power
supplied to the motor 52 of the vacuum pump 50 is cut off,
and the motor 52 is stopped.

Next, the configuration of the vacuum pump 50 will be
described in detail.

FIG. 9 is an exploded perspective view of a vacuum
pump in the vacuum suction device according to the
embodiment of the invention. FIG. 10(a) is a perspective
view showing a case where an air port and a guide ring are
coupled to each other in the vacuum pump of the vacuum

suction device according to the embodiment of the invention.
- 12 -



Accordingly, if the actuating switch 62 is operated,

power is supplied to the notor 52 of the vacuum punp

50. If air in the vacuum container is exhausted to the

outside according to the actuation of the vacuum punp

50, the pressure in the cap 16 is gradually reduced.

If the pressure is reduced to be less than a

redeterm ned pressure, the slide body 70 descends .

FIggaiﬁéP ) ahS eP aBPFEOMOYERWOPLt BBe apFi RGrD4. REGer iPKg) is

to FIG 8, if the slide body 70 descends, the contact
a B%h%PGQBlﬁPsﬁlﬁﬁs@énﬁbeaﬂdiﬁs rsegaraféa-fibnishe diagram

termnals 72. Accordingly, pomer supplied to the
ilkestrabingfanhinvakeunppuabi6én i(s) candoah, exhadsthe

notor 52 is stopped. Next, the conflguratlon of the
opemgtuiomplinp 50 mhélvbeuuMe§umpbeﬂ thedetautim ELE:iOni s

an expl oded perspective view of a vacuum punp in the
devaceuarsocfing tdevikne aabodimagttort bre enbedtmeat of

the invention. FIG 10(a) is a perspective view

shovillgy vacase pied esanidtIu@est tROdnat8Hi 82 &hAJtBEepump
coupl ed to each other in the vacuum punp of the vacuum

ho@siChdy 054 devige ﬁ@ﬁ?rﬁbﬁglﬁ thei gmboghagnby Ogeéﬂgntlally
i nvention. - 10(b) is a bottomview of the

asSéhbPOAS - aFf£%séoﬁ8ﬁsiﬁ §4Qer§p§g&?¥g MoEW; R EES, an air
guide ring. FIG 11 is a di agr am ustratin

pof@tﬁg@ o&ﬁ&a$'9ﬂ1¥@) 3di §¥gausﬁn§£§éﬂéh9nb&9%s'964 are

he vacuum punp o e vacuum suct
mounted to the third housing 54c. The engagement bolts 164

sequentially pass through the air port 150 and the second
housing 54b, and are coupled to the first housing 54a.

A fixture 100 and a rolling plate 110 are provided in
the first housing 54a. The fixture 100 is coupled to a
driving shaft of the motor 52. A slant pin 102 is provided
at an upper end of the fixture 100 to be placed apart at a
predetermined distance from a rotation center and to slant
toward the rotation center.

The rolling plate 110 has an insertion hole 112 formed
at its lower center and actuating wings 114 extending
laterally. The actuating wings 114 are provided in
correspondence with the number of diaphragms 122 described
below. The slant pin 102 of the fixture 100 is fitted into
the insertion hole 112, such that the rolling plate 110
eccentrically shakes in a vertical direction according to

the rotation of the fixture 100. That is, if one actuating
- 13 -



devi ce according to the enbodi nent of the invention.
The vacuum punp 50 includes the notor 52 and the punp
housi ng 54. The punp housing 54 is fornmed by
sequentially assenbling a first housing 54a, a second
housi ng 54b, an air port 150, and a third housing
54c. Engagenent bolts 164 are nounted to the third
_housing 54c. The engagenent bolts 164 sequentially
Wingsks t&F ohdBiht hengle breed 160 Hhe rakatiebneenteusPhgthe
54b, and are coupled to the first housing 54a. A
ro¥limarelao® bhe, athel dther plat endlined copsedi dedthe
the first housing 54a. The fixture 100 is coupled to a
rothrtiomocehiaét, ofhehebyrotompbessingl ant expand02gi she
provided at an upper end of the fixture 100 to be
digplacaghaph?2? abupledredeties nhoedatisg antrgérom aof the
rotation center and to slant toward the rotation
rorehtegrpldte 1061 i ng plate 110 has an insertion hole
112 fornmed at its |lower center and actuating w ngs
114 Exteish Moléat e1@) | ynt Jhen 6k Ugthd NgH b 4 25 €are
provided in correspondence with the nunber o
ingk AP A0HPe 122 A8 Cih Dede Helony HbEssh@ntapi n 402 of
the fixture 100 is fitted into the insertion hole

acéﬂg%iﬁﬁgﬁrégﬁﬁsiaﬁsrf&ii@ﬁ @ﬁ@tfn&%@id@%feaiééﬁgééﬂs 122

shakes™ i'n a vertical direction according to

e L R

Is at ri ase ero
: e ol | i e 110 he. other is
fléﬁgﬁi{Eéﬁkéégkﬁé%#%ré§b£4ﬁglo& 1nsértlon grooves 116

formed in the individual actuating wings 114 of the rolling
plate 110.

The diaphragm unit 120 includes a plurality of
diaphragms 122, and preferably, three diaphragms 122, as
shown in FIG. 9. Each actuating prqtrusion 124 is coupled
to the corresponding diaphragm 122, such that a chamber 126
is formed in the diaphragm 122. An exhaust valve 128 is
provided at the upper center of the diaphragm unit 120, that
is, at the center of the diaphragm 122. A guide ring 130 is
disposed above the chamber 126 and fitted into a guide ring
insertion groove 134 formed at the bottom of the air port
150. An intake valve 140 is provided in the chamber 126 of
the diaphragm 122. The diaphragms 122, the exhaust valves
128, and the intake valves 140 are formed of flexible
materials, and thus they may be easily deformed by an

external force.
_14_



rotation center, thereby conpressing or expanding the
di aphragns 122 coupled to the actuating w ngs 114 of
the rolling plate 110. Through-holes 118, into which
the di aphragns 122 are inserted, are forned in the
second housing 54b. The actuating protrusions 124 of
the individual diaphragns 122 pass through the
t hrough-hol es 118, and are correspondingly fitted
i nt ol ARt It IR gr Prot i BR Pﬁ%%%@?gnng%oﬁéaaqqe paths 132,
formed in the individual actuating wings 114 of the
as roPVRginpFEee 140¢) Therarep@iaghyunif thRe fhspbyegmal2?2
plurality of diaphragns 122, and preferably, three
copft it agnintiernahsaishpwehes Ehpugh Ehehermbauvati wglve 128
protrusion 124 is coupled to the corresponding
alohgphhagexi22st spebht haz af chhabguid@6ring 1®0neddi hs
t he di aphragm 122. An exhaust valve 128 is provided
exlaus bed uppedn cexiheus of pohe dsaphraganwnile 120f that
Is, at the center of the diaphragm 122. A guide ring

didragm 23 pesean@POVLi t hes chacbed d26ngndnfihied pote 160
a guide ring 1insertion groove 134 forned at the

folféd Of Of hé henBid RO ind 504 c And Nt 8kRsVahVEe dH8 ESamber
provided in the chanber 126 of the di aphragm 122. The

1261 @PAr @9ETS; e 1Hhe1 GXNBUSt o VEhYES gld8vealEat BSrmed at

i ntake valves 140 are fornmed of "flexible materials,
th?ﬂ%%%ﬁyﬁp%ﬁ€¥oﬂﬁyfb@hgaéiiypgﬁéoig§q bynan;nextepsal 160
is connected to the suction duct 46 of the pressure switch
unit 40.

The exhaust port 152 of the air port 150 extends to
the outside through an exhaust port exposure hole 162 formed
in the third housing 54c. An exhaust port O-ring 158 is
mounted to the circumference of the exhaust port 152.

Referring to FIG. 11, as the rolling plate 110 rotates,
an intake operation (a) and an exhaust operation (b) are
sequentially made. Meanwhile, it is preferable that a boss
170 be formed at the bottom of the second housing 54b to
come into contact with the center of the rolling plate 110,

thereby supporting the central portion of the rolling plate

110.

Although the invention has been described in
connection with the exemplary embodiments of the present

invention, it will be apparent to those skilled in the art

- 15 -



The guide ring 130 is provided wth exhaust paths 132,

as shown in FIG 10(c). Accordingly, if the diaphragm

122 contracts, internal air pushes through the

exhaust valve 128 along the exhaust path 132 of the

guide ring 130 and is exhausted to an exhaust port

152. Meanwhile, if the diaphragm 122 expands, air is

sucked along an inlet port 160 formed in the third
th@ﬁUﬁéﬂgoﬁéCm@BﬂfibQﬂﬁohét@n&h@hﬁﬁgébehaylgé Mhdet BBereto

i ntake val ve 140 al ong a groove 154 forned at the

witREeE B8ph+eingfribR 8ht BOGbe 180a dPSripl 6F PRE! iA6Ontion.
is connected to the suction duct 46 of the pressure

ThéféféPe,UfftsﬂQulahSeeﬁH&€§§tﬁ8&tt%ég phetBEoaLr port

150 extends to the outside through an exhaust port

emB 9ﬁgﬁ€sh9£§C§§8 i?@gggFibg tﬂsgggi§gsp§gékog PAC 14N

exhaust port ring s houn
' nf e c t t.152.. Referri to

asfip (8T, “HEEGebe (IF, EHO PR 080 o1 R0fur 06 °1E Prird by

operation and an_exhaust eratio b).are .
engPERBLadtal SIalRE ARRBADAFRan Y it Retetibf forrmregeding
thboss 70 ﬁe formed at _the_bottomof the second . .

FBUSTRG 3hb FRANLORRPhtBOLbht SREIQPENCRAE ERAEeVibhin

the rolling plate 110, _thereby supporting the centra
meteF 138 BrUurfe ¢bI AR ERe Q10STAFYRLEERStAE such metes

i nvention. has been described in connection with the
ang,kepwnds 2 epbbaerehese ointerded ekenpe eRbBAEE@nbY| the

wi Il be apparent to those skilled in the art
claims.

As described above, according to the invention, a
handheld vacuum suction device that has a compact internal
configuration is provided. 1In addition, an inflow of
moisture into the vacuum pump can be minimized, the
durability of the pressure switch can be improved, and a
simple structure can be realized. Furthermore, by using a
diaphragm-type vacuum pump, durability and vacuum efficiency

can be increased.

- 16 -



- 15 +that various nodifications and changes may be
made thereto w thout departing fromthe scope and
spirit of the invention. Therefore, it should be
under stood that the above enbodi nents are not
limtative, but illustrative in all aspects. The
scope of the present invention is defined by the
appended cl ainms rather than by the description

WHAT ecedtmmrmiieng . and all changes and nodifications
that fall within netes and bounds of the clains, or
equi val ents of such netes and bounds are therefore
intended to be enbraced by the clainms. As described
abovle, & dumihmgld ovadeun nsett i @m, dev i dandbehpr Yathgm
suction device that has a conpact interna
confamguerateiot scgaeyi ded. I n addition, an inflow of
noi sture into the vacuum punp can be mnimzed, the

dur abiddg tloft tiec Pidss W essat 1 & €69z De hﬁ’@iﬁ’é{eéi s@0€ion
a sinple structure can be realized. Furthernore, by

potsi Mgrmged oatapm@gmwﬁe% BELHN DHAPa Qﬂ&ébékh&ﬁ(s@nﬂole
vacuum efficiency can be increased. - 16 WHAT

confakfd VR 1 5% Qitﬁ\EEE“%E%EHU@QH&PESPSEﬁQ@ gﬁvifg s1de

conprising: an exterior case; a cap that i1ncludes

surStidd 0Ny Pzl ed@@é’éﬂ‘agzp%é 1o 4083 %glrgé {868BdR4 bfsthe

| ower” portion and aust
exterior case;

a pressure switch unit that is provided in the
exterior case, and includes a pressure switch having a slide
body configured to descend against an elastic force of a
spring when a pressure in the cap falls below a
predetermined pressure, to thereby cut off power supply, and
a vertical through suction duct;

a vacuum pump that includes an inlet port connected to
the suction duct and sucks in air in a diaphragm manner; and

a control unit that includes an actuating switch, and
is electrically connected to the vacuum pump and the

pressure switch to control the actuation of the vacuum pump.

2. The handheld vacuum suction device of claim 1,
wherein the pressure switch of the pressure switch unit
includes:

a conductive contact panel that forms contacts with a

pair of terminals;



communi cating with the suction port formed in its side
surface, and is detachably nmounted at a | ower end of
the exterior case; a pressure switch unit that is
provided in the exterior case, and includes a
pressure switch having a slide body configured to
descend against an elastic force of a spring when a
pressure in the cap falls below a predetermn ned '
pr es&if eSlide thedebyteuvhbsh booesostpptypanal ig fixedly
vertical through suction duct; a vacuum punp that
moypEe@des an inlet port connected to the suction duct
and sucks in air in a diaphragm manner; and a contro
uni tateaver nchatdess apracidedi agy swioedr podtios of the
el ectrically connected to the vacuum punp and the
slpdessody; sandich to control the actuation of the vacuum
punp. 2. The handhel d vacuum sucti on devi ce of claim

1, whersprindecpaesssrprswided Béthden ptRsSYL easWhbah and
unit includes: a conductive contact panel that forns

the€ 08b a6t St éhadt i #a1 Ly Obupgbht Nehs; s1idet B8aF! i 84
body, to which the contact panel is fixedly ~nounted,

a COoM@én tPdbub® P& WbASTeRiga {100eL) PRL1HORYy OfetbEngs such
slide body; and the spring that .is provided between

thdPeesdi d6nPOdy B8€e1 is separated from the terminals.

3. The handheld vacuum suction device of claim 2,
wherein one end of each of the terminals extends to the
outside through a terminal insertion hole, which is formed
at a pressure switch unit main body of the pressure switch

unit.

4. The handheld vacuum suction device of claim 2,
wherein the contact panel is in a center-through disc shape
and has contacts, which elastically support the tail ends of

the terminals.

5. The handheld vacuum suction device of claim 2,
wherein the slide body includes a cylindrical main body and
a slide rod formed at the upper center of the main body, and

a ring engagement groove, into which a ring for
keeping airtight is fitted, is provided at a side of the

main body.



the cover to elastically support the slide body, and
when vacuumis conpleted, the slide body descends such
that the contact panel is separated fromthe
term nals. 3. The handhel d vacuum sucti on devi ce of
claim?2, wherein one end of each of the termnals
extends to the outside through a termnal insertion
hole, which is forned at a pressure switch unit main
body of the pressure switch wunit. 4. The handhel d
vacuum sucti on device of claim2, wherein the contact
pane$ - i sThe kardnebd - vhreughsdéstos hdgeicandf hakaim 5,
contacts, which elastically support the tail ends of
wheheineengagésent. pFoerhandhsl drgapuowmi dedt abnadiowver
of claim2, wherein the slide body includes a
poryiomdof cehe naaimbbdiyand ba Sittedr bdtdoengdgamenbe
upper center of the nmain body, and a ring engagenent
protoayeoni heeibi 6h Groongs| ovhikkept8gratheédghh tBe cover.
fitted, is provided at a side of the main body. - 18
6. The handhel d vacuum sucti on device of claimb5,
wher ei n engagenent protrusions are provided at a | ower

porty on Bhe tendBs g bedyut® @@céiéﬁegeﬁfég Sﬁgéﬂ§ﬂ§n§

protrusion insertion grooves which are fornmed in th

whé&PYEf - a?hofb@wh@?ﬁfﬁagl 3&?%§ chgﬁnéfﬁgﬁ§09£18ﬁai§1

2, wherein a hollow cyli spring
pré@qéégnatsan upper center of the cover.

8. The handheld vacuum suction device of claim 1,
wherein the vacuum pump includes:

a motor;

a fixture that has a slant pin configured to be placed
apart at a predetermined distance from a rotation center at
its upper portion and to slant toward the rotation center,
and is coupled to a driving shaft of the motor;

a rolling plate that is coupled to the slant pin to
eccentrically shake in a vertical direction; and

a diaphragm unit that has at least two diaphragms
whose volume is changed according to the actuation of the
rolling plate, and

intake and exhaust operations are repeatedly performed

according to the change in the volume of the diaphragms.

9. The handheld vacuum suction device of claim 8,
_19_



provi ded at an upper center of the cover. 8. The
handhel d vacuum suction device of claim1l1l, wherein
the vacuum punp includes: a notor; a fixture that has
a slant pin configured to be placed apart at a
predeterm ned distance froma rotation center at its
upper portion and to slant toward the rotation center,
and is coupled to a driving shaft of the notor; a_
wheRf it nghpl 2R bl iRatP1ate oupf ccEeat Hed syings pprtepding
eccentrically shake in a vertical direction; and a
lakrzphivagrandi eaehaef hele aacteasing wingaphragas aehosking
vol une is changed according to the actuation of the
prouitsien plasert bonl greoeke, amtexhialch apeaatuansngr e
repeatedly performed according to the change in the
prototuwsteomfof heheli apihr egpend Png Theaplanadre| s vACtited .
suction device of claim8, 19 wherein the rolling
pl ate has actuating wi ngs extending laterally, and
each of the actuating w ngs has an actuating
protrQsi Orhé NEBidhaTd Jro0ven $uid©i i Edv Bie ast Ut i 8,
protrusion of the correspondi ng di aphragmis fitted.

whel#k i hen hapethed € varcweim sustbeadgvicecRE 688 8of the
wherei n an exhaust valve is provided at the center of

didpteradth apy @9m Uhide 8 Ok 082 v 109 SaviR tapa
lat_i?%ﬁ_sidegis prov?ded abd%% @%e di%%%?géﬁgﬁéa%g % %
sidl € Si0%idSa above the diaphragms, and the guide ring is

fixedly mounted to an air port.

11. The handheld vacuum suction device of claim 10,
wherein an intake valve is provided in a chamber of each of

i

the diaphragms.

12. The handheld vacuum suction device of claim 10,
wherein an exhaust port is formed at the center of the air
port, and a groove for air inflow is formed at an upper

portion of the air port.

13. The handheld vacuum suction device of any one of
claims 1 to 12, further comprising:

a stand that has a stand main body and a crater-shaped
standing portion formed at an upper portion of the stand

main body, the cap being inserted into the standing portion.

- 20 -



fixedly nounted to an air port. 11. The handhel d
vacuum suction device of claim10, wherein an intake
valve is provided in a chanber of each of the
di aphragnms. 12. The handhel d vacuum suction devi ce of
claim 10, wherein an exhaust port is forned at the
center of the air port, and a groove for air inflow
is formed at an upper portion of the air port. 13.
The ¥andhErel Rardhed S ueagwim dews o fdemiconef oflaim 13,
claims 1 to 12, further conprising: a stand that has a
wherers Weae nshoay maitn sbednt &f - Shapetrustaned ngoper shape,
formed at an upper portion of the stand nmin body,
and hehe aptdeding i poeried it Hothed stanfibhhopothe oaxt@Bior
14. The handhel d vacuum suction device of claim 13,
shagperef ntihdiecgpand nmain body is in a truncated cone
shape, and the standing portion is forned to foll ow
the exterior shape of the cap. 21
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