HANDHELD VACUUM SUCTION DEVICE BACKGROUND OF THE
INVENTION 1. Field of the Invention The present invention relates to a
handheld vacuum suction device, and in particular, to a handheld vacuum
suction device that has a suction nozzle for making an inflow of moisture
into a vacuum pump be minimized, and is capable of improving durability
of a pressure switchHAdiDHigas ufiag alte geer o vac ummy, iarrl 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 & ACEHrENGYOH vAEEURN¥ENIBIEY that maintains

,a VagﬁléTdSt%t therein b% exhausting internal air to the outside is used.
The VacaimContaifer &S Hictade an exhaust unit for exhausting

interna&%ié to %%esoyltcsideﬁ_\tlggt itt:]L_Jsually includes, at one end thereof, a
check valve for exhausting Interiar air'to the dutsidé aHiEkhatsisvacuumn

sintemalaisio, dhg oulsde by using.an additonal vacuym suction device,

FIG. 1 is a perspective view of'a vacuum contaiieran
stleviceacearding.otheselated anoEIG.  shaws g vacyu qomjainer and

a vacuum suction - -T device described in U.S. Patent ﬁg. glit ,121%7?51
iMEAMIMof moisture into a vacuum pump be minimized, and is
capable of improving durability of a pressure switch for

measuring 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 intermnal 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
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container 1 includes a check valve 3. A vacuum suction de\_/lce 5 _
exhausts air in the vacuum container 1 to the ou'Fside by using an internal
vacuum pump while coming into close contact Wlth the check valve 3 of
the vacuum container 1. The vacuum suction deV|ce_ 5 has an actuating
button 7. The vacuum suction device 5 may further include a display unit

dey saeh dssanrtiEBdfaishowing theraghsation state; The yacuumysuction
device 5 is provided at the tail end of a suction nozzle, Wh!Ch is at.tache
1 e Bheck Vel Biiesuck intaicinsida the wacuum suction.deyice 5o,
the vacuum pump for forming the vacuum state and a circuit for
ITBhiBIIiPgEAtTion iHersof Isprovitedumeanwhile awhiler thevagusm
suction device 5 sucks in air from the vacuum container, moisture may be
CExXPALISIER 1iEtRer With AR RSt desirable thammoishiirkds cuansfgrredco
to the ():/a(#umﬁ)ump. In the known vacuum suction device, there is not

CIOR% it for- &feﬁ@el?hﬁ@eﬁﬁﬁg’ﬁﬁst@@ fedva begium container

SUQQESPGII 4 h the known vacuum suction
. Furthermore, the
1'tranﬁfl%rr%gle1 Ct:% %e vacuum Frg):énp ,

device drives a piston by Hedny of& CToWR feaFafd S Evhhastimptdtn 7.

it i iye in view.of nqise or durability. In addition, a compact

et o,

ursitction. dewieoikispt; 835y teregglye the vaguum suction device after
being used. - 2

The vacuum suction device 5 i provided at the tail
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, moisture 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. In
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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SUMMARY OF THE INVENTION The invention has been finqlized in
order to solve the above-described problems, and it.is an. object of the_
invention to provide a handheld vacuum suction device that has a suction
nozzle for making an inflow of moisture into a vacuum pump be _
minimized, and is capable of improving durability of a pressure s_thch _for
measuring a degree of vacuum, and simplifyi_ng the mterngl configuration
by using a diaphragm-type vacuum pump. It is another object of the

invention to provide a hapgheld V@ﬁ“ﬁ%”fﬁ%ﬁ%’ﬂgﬁ that has a stand

capable of conveniently placing a vacuum suction device thereon_.

Accordift§ téarsspeeroftae ibeentionjadinhdbeldi vausi SUEOR o1 ve the

device includes: an exterior case; a cap that includes a suction nozzle

- ARV S SGEHGEFoR BRI feer pofliohtaricsa siecxhaust haleche

._communicating with the suction port formed in its side surface, and, is

HiHetachanty ottty Hie |8w’éﬁ%ﬁﬁ%%ﬁ1eve>qw@rd@s@;¢ szTeéswre; Erethat
itch unit that is provided in the exterior case, and includes a pre ‘

hés%itgch%la({/%nlé)g Sli6& body confifaretitg ddscend bguinkt ancslastiefordanto a

@spPr h ressure_in the can falls below a predetermined
v%essurg%%%\gth%%e%&%ﬁ{n off epccE)IWeaFéupﬁI? SR ARLRIF thr8BgR $tedon

d@%ﬂy@ug@ %uggég%tdgglug%@Qﬁnlgg@o%conneaed to tkae(e;gggorcl)f

. [ asuyring a
duct and sucks in air in a diaphragm manner; ang a g +tng

vacuum, and simplifying the internal configuration by using
a diaphragm-type vacuum 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 g 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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control unit that includes an actuating switch, and is electrically co_nnected
to the vacuum pump and the pressure switch to control thg actua_tlon of
the vacuum pump. The pressure switch of the pressure swltch un!t may
include; a conductive contact panel that forms contacts Wlth a pair of .
terminals; the slide body, to which the contact pa_mel is fixedly mounte_d, a
Coggvep thatris provided ana ltawes partion of the-slide edy; and the spting
that is provided between the slide body and the cover to elastically _
elﬁ?ﬁi&i‘?ﬁhé%}ﬁdé@m@c#ﬁ@imsmwheamaﬁmu@dﬁpc%@eg}ge trﬁgp&m
hody may descend such that the contact panel is sepa}rated from the
W s, THhint panfrag rictuden & rbteryva fisiue fakhas a
slant pin configured to be placed apart at a predetermlneo! dlstan_cexfrom
a rota i%ﬁ cBhie? AHE upPeF Poridn &he teoslartionarditie rtatien ¢ may

[ ivi ; [ late that
- ter, and is coupled to a driving shaft of the motor; a rqlllng plate |
lnis‘icr:&c}S[ff)fed”‘toctﬁlé1 it 15 BB tic iy shake g Vertival directiontts with

' ragm. unit that has at least two diaphragms__who_se volun_1e is
i} gl%gr?gg?gg%%gﬁjﬁlgmté?ﬁe Sudtior st theTalling pla i his kase dntaket

) ding to the
S dher S Sttt e 2 A i i

change in the volume of the |épﬁr _ ' .
1od@w09@§§9%mkb¥>%ﬁéaé@%ééﬁﬂﬁaQYeg%§‘gﬁgfgggﬁﬁgc@ﬂgf'is

stand that has - 4
provided between the slide body and the cover to elastically
support the slide body. In this case, when vacuum is
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 ar 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



a stand main body and a crater-shaped standing portior_l atan upper |
portion of the stand main body, the cap being inserted into tr_le standing
portion. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1.|s a
perspective view of a vacuum container and a vacuum suction device
-according to the related art; FIG. 2 is a perspective view of a vacuum

a suction devige B@@Q/rdmgitoaarb@é%@@@%%‘é?ﬁdi&%{‘ﬁ&’{}%e r}]ia%":?ﬂ'é’ﬂ; at an
FIG. 3 is a cross-sectional view of a cap in the vacuum suctior devic

urgeeorging ta dhe embeidimentofdhednyenion, FIG.4is 8 6rasss §tlg@1aslerted
view of a stand for placing the, vacuum suction device according t t_he
indgmbsdienertaoidiemvention tiereon; 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. P& Erdi8ss&iiBRA e WEhWngRRaasRN\Where the

pressyreswiich uni of hewyaguum,sudfion device, according tothe .
embodiment of the invention is in a norméﬁ sta e;éi:I(E. 8§

a omsssecHAnd Mew $howing %@@%%Wbﬁée £ the related art:

FIG. 2 is a perspective view of a vacuum suction
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-sectiomnal 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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vacuum is completed in the pressure switch unit of the vacuum suction
device according to the embodiment of the invention; 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

vacoupted to eacipotheein the vaeuye SuBR-Qf the yacum suction deyice

according to the embodiment of the invention; FIG. 10(b) is a bottom view
VESTHE affysort FIGIL0(c)és aqperspictive view-ofdhe gyisde: ing; and FIG,
. itis a diagram illustrating an intake operation (a) and an exhaust

LIY5TaHGR (b) in the vacuum pump of the vacuum suction device
according to the embodiment of the invention. DESCRIPTION OF THE

PREFERRED ERMBUDIMENPS®h exanwlantemboditment ofthe vacuum
puirgveg_'glon will now be described in detail with reference to the
accompanying SdraWhgE i Sholidse Acte dakatalid sameccompenents
B [GRresen d_by the same r,efer'ence numerals even if they are shown
=M dif ere%%d?a%vi#gg INtHEBMmis8diment of the invention, detailed

description of n.structures and functions incorporated herein will be
omitted Whe%(%;pr%\gy%% & 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;

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. In the embodiment of the
invention, detailed description of known structures and

functions incorporated herein will be omitted when it may
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make the subject matter of the invention unclear. In the following _
description, the exemplary embodiment will be illustrated. a_tnd described
in detail. However, it should be understood that the embodiments are not
intended to limit the invention, and various changes, equivalents_, and_
alternatives are resorted without departing from the spirit of the invention

mearel fallavithim the-technicakscope efitbe invention F1G2{s.ap erSpfrcl:ti\é%e

view of a vacuum suction device according tq an exemplqry embodiment
fogftherimentienc FiGE3 dima cross-sectippakview afisanin.the yagyum,

suction device according to the embodiment of the invention. FIG. 4 isa
+lcress-sestishatnidwiefa stanetfol pladingahe . vaqusw 566tion deVise 14 be

according to the embodiment of the invention thereon. Referring to FIG.
unslergiQRrin shetiortteviesrodaseonding aganexemplaryrembodiment af

the jnvention includes an exterior case 12 and a cap 16 that is detachably
“othtEd - slower BA BHHRC BRteABREgRS12 SThel exleritr casert is

rovided with a power supply portion 14, into which ajgck for_power .

al%f@?f%ﬁ%ﬁﬁ?ﬁfisriﬁseef@azdmmﬁgm@mf foomett i i

top,of the _exterior case The cap 16, which is detachably mounted a
Ofthg}}éwg%gﬁg %% the éaﬁglrizgra é;iewi%%ﬁre?@t%bﬁﬁﬁ%ﬂéﬁér ntSeEetfaE the
in&&Sercan view the inside. A suction nozzle 18 is mounted to the cap 16,

and has a suction port

FIG. 2 is a perspective view of a vacuum suction
device according to an exemplary embodiment ofkthe 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 ig mounted to the cap 16, and has a suction port
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- 7 20 formed at its lower portion of the suction nozzle 18 and a. side _
exhaust hole 22 formed in its side surface. Referring to FIG. 3, the suction
port 20 is formed to communicate with the side exhaust hole 22. The
suction port 20 comes into close contact with an upper end of a chec_k
valve in the vacuum container to function as an entrance through which

2 Caitipnthe dazuuiteontainer iosiiekedn Mganwhiles the-3idg exhaysthale . 4

22 is formed at the side of the suction nozzle 18, and thus air sucked
2 thiskghethbasectiompert 20 i€ exhaustad threwgh thesida spgfase of the
suction nozzle 18. Accordingly, moisture contained in air exhausted from
the vak@dfirésmaine? cBhGondensén thecsiictionmozzleoB, ssichdhatd to
moisture can be prevented from being supplied directly to the vacuum
CHUHP-FRE Galidinh slefio He0ice torateording <o fe. embudimentdbtheport
invention may further include a stand 26. The stand 26 includes a stand

<56ty 30 And e Rt&ORhASEd EahBirRfpotIBs R8gBrinaf abarheck

er portion of the stand main,body 30. The stand main body 30 may be
vaibitwgge trlgrrl\ctéqtne% gc?r?eugﬁnaﬁje?%aejiﬁt?eﬁomf tHePShA@RgPordsh egtisance
ond to the, exterior shape of the

thfPQHJsg’. 3 shewn 0 FIG. 4,10 corres R NER s e Sl

cap in the vacuum suction device

mesenien 18 s placed anhe. Siand. 26, e cucuierence olihe cap e ;o

comes into close contact with. the innér surface of the s?andlng otioR
th8,.auehibat nozzle 18, and thus air sucked through the
suction port 20 is exhausted through the side surface of 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 u@per portion of the
stand main body 30. The stand main body 30 may be in a
Cruncated 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
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the vacuum suction device 10 is stably placed on the stand - 8 26. FIC_B. 5
is an exploded perspective view of the vacuum suction device according
to the embodiment of the invention. The exterior case 12 of the vacuum
suction device 10 is formed by assembling a first case 12a and a second
case 12.b with each other. The cap 16 is coupled at the tail end of the
2 @xterior case 12. Inside the exterior case 12, a pressure switch unit 40, a.
vacuum pump 50, and a control unit 60 are provided. The actuating
button#2#%is providednatthe topef the-edprorcase 12 FheRresrre, s cuum
switch unit 40 has a pressure switch unit main body 42, a pressure switch
Sut hifickiRvacgated castbidingtio a-tlegrentad daciim inthe-gap 16vaRd i on |
a vertical through suction duct 46. The suction duct 46 is coupled to an
inlet poRtOT e FEdRIM Prf 56. Tife theuum qump S0dndadesavmetor 10

. 52 and a pump housing 54. The control unit 60 is provided with an
lsac%t?é‘%eg‘g\ﬁ?{ck?‘éf,e g atddted asaps ackiatingbdtten 24dsnd case

ushed. and an LED 64, which displays an actuation state. The control
12SonitW B0t SaEHicai SomecttFtE TR ﬂtﬁmér%tfb“@lipb@ﬁlﬁltlﬁhﬁefﬁétbr end
f.th cuum pump 50, and the pressure switch 44. Therefore, the
Oéccz)tr%%l %%%6 s “supplied %v%h p(liijI\/l THE pBiTERSaSPly FRffor 24, 2

P20k drives he MOIYDZ ofihe vacyum pump 50 ageprding o the,
unit 60 are provided. The actuating button 24 is provided
at the top of the exterior 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 wvacuum
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 comnected 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 fallg below a predetermined pressure,
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operation of the actuating switch 62. In addition, when a pressure in the
cap 16 falls below a predetermined pressure, 9 the control gnlt 60 stops
the motor 52 according to the actuation of the pressure switch 44. The
structures of the pressure switch unit 40 and the vacuum pump 50 will
now be described in detail. FIG. 6 is an exploded perspective view of the

tipressurerswitemunit sothensssuphsuGtgn devigs aggggi_igg}%thceo_ the

embodiment of the invention.. FIG. 7 is a cross-sectional view Showing a

a¢agetwilveredtie pressure:switek upii-DE e yacuum suction device
according to the embodiment of the invention is in a normal state. FIG. 8

is a crébs:settiort wiew showing:acase whete ¥ACULR is:eamPleted iy the

the pressure switch unit of the vacuum suction devicc_a acqordlng to t_he
VEEHHBUiRTERR of thevihvntion T pressurélswitch nnitanainibody 42 is

provided with a first terminal insertion hole 74a _and a §econd te_rmlnal

insertionhol€ 7485, iftt RKRhISESHAPES st ahdsevond tefminals F2@ ssure

and 72b are fixedly jnserted. Wiring lines (not shown) are conr]ected to
S%ﬁ%ﬁérrﬁiﬁé?’s fﬁlfiiekfﬁy VRSSHEY Mt theterAinarifseriontisléagath the

. : i itch
A ot 42 e & BEUG 58 o bty Hieck e oS 5% comEee ona1
vﬂ@%“%ﬂ@ﬁﬁﬂgﬁgﬁﬁgggOwﬂggéegﬂgaggg%sure switch unit of the
vacuum suction device according to the embodiment of the
invention is in a normal state. FIG. 8 is a cfoss—sectional
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 -



The contact panel 76 is formed of a conductive material. The contact
panel 76 is preferably in a center-through disc shap.e. Contacts 77a and
77b are formed in the contact panel - 10 76 to elastically support and
come into contact with the terminals 72, respectively. Thg contacts 77a
and 77b are a kind of plate spring. The contact panel 76 is fixed to a

7 contact pamelifbdng portigsbatan upRer ROFon,,of & main. body 82.0f a .

slide body 70 by means of screws. the slide body 70 includes a cylindrica
ooy 82 andegplide: ioe8; whighis eavpled attheuppergentar of o
the main, body 82. Engagement protrusions 83a_and_83b are provided at
kipe boftomlaftthe ¥R IOdy Smaﬂemmttﬁletapafmﬁ]nnmgrjgaggm@&_ to a
roove 8la and a second ring engagement groove 81b, into which a flrst_
9 tga77§a RAGE! séééﬁidlﬁnﬁ%ﬁje@@ carrespongdingly f'mxeﬂtamprey!d@dm@ in
the sédze surfaces_of the slide rod 80 and the main body 82, res'pec.tlvely.
b e COVer Gais%JréL\%eH%Yovv PnéDMid@%ﬁiéFy T A diotew.cylindrical

sprin unting. portion 9Q is provided at the center of the spring cover
82, a%Imegngs%lgin%en ProtrlSion MSERIGH Fosves oty drg Dobake body 82

i - i i ition, th
wlelpte S gl i s mtap O ot

cover 86 is provided with a cover mou ' ch .
thiormed o sxtgnddate ra%gﬁe?r?ev%& Moo EQ%S {%txrlLéSIgg a88a|§é]1cltt8€ g l;m':l)re
the cover fixing hole 89 forméd In. the

provided at the bottom of the main body 82. Meanwhile, a
first ring engagement 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 méin body 82,
respectively. |

The cover 86 is provided below the slide body 70. &
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 eéngagement protrusion insertion grooves 92a
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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 and_92b of the cover

86, respectively. A spring 94 is mounted between the slldg body 70 an_d
anheTWver 86- Referring to BIG. Ldapeanarmal state, the slide body 70is

elastically supported by the spring 94, and the contact panel ?6 Isin

contaét Wit Hie teftnirials MR uioedrdiaglyeié thec aetuatingiswitehi62 i9 and

operated, power is supplied to the motor 52 of the vacuum pump 50. If air
th HeVaEulif container is exhausted to the outside according to the

actuation of the vacuum pump 50, the pressure in the cap 16 is _gradyally
reducBd - e Iste5SurB i€ redliceito bertesg tHars hagredetehminetiide  body

' [ [ f the
pressure, the slide body 70 descends against an elastic force o
’ Osﬁ“r%ngefislsé e%%ﬁa td° }éﬁf%ﬁﬁﬂeﬁd%}ﬁ%dﬁg’élﬂésc%%ds?% doract

i df h inals 72.
e e A e AR e et A s

oy gly,tﬁower Srugp :ed - mI(\)Iext the configuration of the
Ac\e/g:ﬁ%ﬁ%%%p%g] %ﬁl%e%(jég%:%%%%d?n I CEIC?% gssanogfﬁ&‘f&ﬂi' power
1 spesgpeeivIView R VASUUR 52 of the vacuum pump 50.
If air in the vacuum container is exhausted to the outside
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 wvacuum

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



pump in the vacuum suction device according to _the embodiment of thg
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 Qf
the vacuum suction device according to the embodiment qf the invention.
- 12 FIG. 10(b) is a bottom view of the air port. F_IG. 10(c_) is a
Flgérspéctive viewaf theguidesrings RYG. this a diagrypcillusrating ap (o) 1o
intake operation (a) and an exhaust operation (b) |n_the vacuum .pump.of
2 tReVARBUIM Sifctiohedevide abeorgingito themsmbodiment Qflth@gnge@%ram
The vacuum pump 50 includes the motor 52 and the pump hou_smg 54,
1 s bimpRSLSHTY 52 isdermer drpsdquentially assemblirgBdiist
housing 544, a second housing 54b, an air port 150, and a third housing
09334%%%%%‘&9émenjt%oﬁél%zf%%l%oﬂﬁfé@ t©fhé& irrdviasnsimg 54ctTha

gagement bolts 164 sequentially pass through the qir port 150 and the
deg};%)ndaﬁgaginjg‘rﬁngn&%?e EBLpR A e ﬁ’r%t R&Gsidg vaatAdixture

100 lj late 110 ar prov'dgef? in the first housing 54a. The _
ﬁxtuftleﬁ1 g(%ﬁ%%%u&e&j {08 g’rﬁiﬁél %#1 BF theiiofB? 52T ASstartisin Ee isump
jded- at an e e fixture.100Q to laced apartata |
hag?éigir?n@{hed ’g%zgaé?:ﬂeﬂlf%oon%%r%ﬁﬁoﬁséenjteér lé%?? | e§a};ty tGRFReally
ashosation eenter. fihesolling plate 119, has an é%sé%tz'?&‘ holgdigformed at sy
its lower center and actuating wings 114 extending
port 150, and a third housing 54c. Engagement bolts 164 are

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 bé 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 - .



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 wing is at right angle
YWiBgsed antthe Fetationtehteroited roliing planedd: the otherdsinclired he
based on the rotation center, thereby compressing or expanding the
YO HidptFagii 12 2 dolipldd o hehmstudtingwings 224 dbthe dolling plate
110, Through-holes 118, into which the diaphragms 122 are inserted, are
Lo e inthe ek ond-ABTSRY S4BT RE SactOatimy protRsichis L 4 dfthe
diaitnqivﬁidual di%ghra ms 122 pass through the through-holes 118, and are

frespondingly fitte®into! atfialifg protrusiiniMeetiordgroblés 06 the

roﬁr{pl%d i tggei:n%i%((i)gual actuating wings 114 of the rolling plate 110. The
diaphragFLn unit includes a plurality of diaphragms 122, and

D e B e e Al e

protrusion 124 is coupled™ to’ the correspondin
indfechambenl2s isfarmedin the diaphragm 122, An exhayst valye 128 is
provided at the upper center of the dla;%qr{ggm Qi 129, th "is, 4t'fRe
ac oeateref the diaphagm 422, A giide fjng 138181 qual diaphragms 122
pass through the through-holes 118, and are correspondingly
fitted into actuating protrusion insertion grooves 116
formed in the individual actuating wings 114 of the rolling
plate 110.

The diaphragm unit 120 includes & plurality of
diaphragms 122, and preferably, three diaphragms 122, as
shown in FIG. 9. Each actuating protrusion 124 is coupled
to the corresponding diaphragm 122, such that a chamber 126
is formed in the diaphragm 122. 2n 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.



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 4 dihiesguidening1 B30 isprovided with %D@H%B&IQE%@Z?Q%S 132,

shown in FIG. 10(c). Accordingly, if the diaphragm 122 contracts, internal

as aiipoghes thisligh the eéxhaustyvalved28nalopg the egﬁgugti%l@lzggmofl 99
the guide ring 130 and is exhausted to an exhaust port 152. Méanwhile, if

COHe- Ariphragmti2nexpands, ririhsucketdaorganietport 160 formed 1.5
in the third housing 54c and flows into the chamber 126 via the intake

219BFe 120 ARG aropse 5236t aththeyuppar partion obthe-aapark
50. The inlet port 160 is connected to the suction duct 46 of the pressure

S ARME ShiC 4D 2Fh 8RR pBRUB2 6T 2he agorvts0 extends tordhe
ai ouhsir%e thr%%%tw an exhaust port exposure hole 162 formed in the third
Housing b4c~ AnBALESE port EF-rits 158 7 R0t o the dircumifersrce 160

O os. o DI o (4 o 3P HOGFadOn D) e Charies
12§eqw§“Ew¥rﬁﬂ%%ﬂée%@¥9$*f£8pg?%ﬁ%”%ﬂg§§§¥§sls4 formed at
the upper portion of the air port 150. The inlet port 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
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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 that various

cipelicalons A chanass oy be e forele witou derringfor,

the scope and spirit of the invention:.

thaithe e.-emhodi ts not limitative, but illustrative in all.., ,
e e i dhieh oy o iforidseent fon.

aspects. The scope of the present inve

Tisijassaiherthag iy he dsacrptianpreseding, fiem. and gl cnanges
ecC

and modifications that fall within metes and bounds o aims, or

emgrpivialents:of stish:metes 1 and-heurds, ars thereforentended to be . |
embraced by the claims. As described above, according to the invention,

2P Hrapdheldiecusmoseaction devdce thaddas aeprapactdpfenal 3o rineg by
configuration is provided. In. addition, an inflow of moisture into the

EhmckibRepded crrbeminiatized; thaadurapilityef ta@@&slsygqgwit%g@@gdmg
be improved, and a simple structure can be realized. Furthermore, by

“h§ing A digphtagihagse dasmsn pedisd turability andnacugea effigiensy o
¢an be increased, '

metes and bounds of the claims, or equivalents of such metes

and bounds are therefore intended to be embraced by the

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 LLOYD WPSE WHAT IS CLAIMED IS: 1. A handheld vacuum
suction device, comprising: an exterior case(12); a cap(16) that includes
a suction nozzle(18) having a suction port(20) formed at its lower portion
and a side exhaust hole(22) communicating with the suction port(20)
formed in side surface, and is detachably mounted at a lower end of the

- exterior case(12); a pressure switch unit that is provided in the &?@ﬁ/ﬁﬁ/:&;p
case(l2), and includes a pressure switch(44) having a slide body(705 o
configured to descend against an elastic force of a spring(94) when a
pressure in the cap(16) falls below a predetermined pressure, to thereby
out off power supply, and a vertical through suction duct(46); a vacuun
Piirip 50, tHatIAEIGdEs an inlet port (160) connected to the suction
duct(46) and sucks in air in a diaphragm manner; and a control unit(60)
that includes an actuating switch(62 , and is e-ectrically connected to the
vacuum, hump(59) and-the eswi 4) to control the actuation of
the vacuum pump(50). %Lg L‘Egg\?%%lsééwMQ HOSH, COMPTLSing:

an exterior case(l2);

a cap(16) that includes a suction nozzle(18) having
a suction port(20) formed at its lower portion and a side
exhaust hole (22) communicating with the suction port (20)
formed in its side surface, and is detachably mounted at
lower end of the exterior case(lZ);
& pressure switch unit that is provided in the
- exterior case(1l2), and includes a pressure switch (44)
having a slide body(70) configured to descend against an
elastic force of a spring(94) when a pressure in the
cap(l6) falls below a predetermined pressure, to thereby
cut off power supply, and a vertical through suction
duct (46) ;

a vacuum pump (50} that includes an inlet port (160)
connected to the suction duct(46) and sucks in air in a
diaphragm manner; and

a control unit(60) that includes an actuating
switch(62), and is electrically connected to the vacuum
pump (50) and the pressure switch(44) to control the

actuation of the vacuum pump (50).

- 17 -



The n ndt_~."_c vacuum suet Lori dev i cc. of Lafm wherein the pressure
switch(44) of the pressure s-,,M t,ch (44 ) unit includes: a conductive con
tact panel 76( t.h fora contacts with a pair of terminals(72) the slide body
(70), to which the contact panel(76) is fixedly mounted; a cover(86) that is
provided at a lower portion of the slide body(70); and the sp_ina(94) that-
is provided between the slide body(70) and the cover(86) to elasti¢callyhd WISE
support the slide body(70), and when vacuum is completed, the slide
body(70) descends such that the contact panel(76) is separated from the
terminafs(72}.13: THeHanrdiveld vacuumssuctionrdevice ofclaim2, awherein
one end of each of the terminals(72 extends to the outside through a
Al inderi S RERETS), WHd lid formed at & pressire wwitchida)unit 4)
15?3]@ bl%déﬁ%fd@g- pressure switch(44) an t. 4. The handheld vacuum
suction device of claim 2, wherein the contact panel(76) is in a

o o, JLLOYD e g s e e
with a pair of terminals(72);

the slide body(70), to which the contact panel (76)
is fixedly mounted;

a cover(86) that is provided at a lower portion of
the slide body({70); and

the spring(94) that is provided between the slide
‘body (70) and the cover(86) to elastically support the
slide body(70), and

when vacuum is completed, the slide body(70)
descends such that the contact panel (76) is separated from

the terminals(72).

3. The handheld wvacuum suction device of claim 2,
wherein one end of each of the terminals(72) extends to
the outside through a terminal insertion hole(74), which
is formed at a pressure switch(44) unit main body of the

pressure switch(44) unit.

4. The handheld vacuum suction device of claim 2,
wherein the contact panel(76) is in a center-through disc

- 18 -



The handheld vacuum suction device r c-..maim 2, wherein --he slide
body(70) includes a cylindrical main body(82) and a slide rod(80) formed
at the upper center of the main body(82), and, a ring engagement
groove(Bib), into which a ring(78b) for keeping airtight is fitted, is provided;|s¢
at a side of the main body(82). 6. The handheld vacuum suction device of
claim 5, wherein engagement protrusions(83a, 83b) are provided at a
dawee pertiometthecamain-hedy(82) torbe fiftedrinter, engagement protrusion
insertion grooves(92a, 92b), which are formed in the cover(86). 7. The
Haridheld vaeutmisuctiondevice beclaim2i nwhereirea hollow cylindrical
spring mounting portion(90) is provided at an upper center of the
cover(86). 8. The handheld vacuum suction device of claim 1, wherein
the vacuum um 50) includes: a motor(52); a fixture (100) that has a
slant piR(102) configlrett 10 LEOYF WiSE- 1§ Be piacedapart at a'dt 2/

Jetetmtned.d. anr, F.-on. {%&}ti%lcelntgr at its uoe er p;-Lion_and to
slant Toward The rotation genter, and’ |sucoeusplead f aJclrrl:%F:nlgcéqﬁtaf?1 of ‘the
#0etprE?2); and a slide rod(80) formed at the upper center of
the main body(82), and

a ring engagement groove (81lb), into which a

ring (78b) for keeping airtight is fitted, is provided at a

side of the main body(82).

6. The handheld vacuum suction device of claim 5,
wherein engagement protrusions(83a, 83b) are provided at a
lower portion of the main body(82) to be fitted into
engagement protrusion insertion grooves(92a, 92b), which

are formed in the cover (86).

7. The handheld vacuum suction device of claim 2,
wherein a hollow cylindrical spring mounting portion(90)

is provided at an upper center of the cover(86).

8. The handheld vacuum suction device of claim 1,
wherein the vacuum pump (50) includes:
a motor(52);

a fixture(1l00) that has a slant pin(102) configured

- 106 -



a rolling plate (110) that- is coupled to the slant pin(102) to eccentrically
shake in a vertical direction; and a diaphragm unit(120) that has at least
two diaphragms(122) whose volume is changed according to the
actuation of the rolling plate(110), and intake and exhaust operatigngafgsr
repeatedly performed according to the change in the volume of the
diaphragms(122). 9. The handheld vacuum suction device of claim 8,

whereinthe-elling-olate(310) has astuating wings(114) .extending
laterally, and each of the actuating wings(114) has an actuating

protrtision insertien groove(d 16)yrinto which an agtuating protrusion{124)%
of the corresponding diaphragm is fitted. 10. The handheld vacuum
ShEtisR tebicerof aine 8, \inerelt af exhaast iaive. (7:287) providedtat of
the center of _the diaphragm unit(120), a guide ring;(130) having exhaust
%%?h&igafgéﬁg Side is provided above the 20 t.i...OYD WISE

I The hadat vaccm Sdcioh & ice o i A= Whereit an-ihiike
valve (140) is rauided p.a chamber(120). of each of the, diapy agms(122).
and

a diaphragm unit(120) that has at least two
diaphragms (122) whose volume is changed according to the
actuation of the rolling plate(ll@}, and

intake and exhaust operations are repeatedly

performed according to the change in the volume of the

diaphragms (122).

9. The handheld vacuum suction device of claim 8,
wherein the rolling plate(110) has actuating wings (114)
extending laterally, and each of the actuating wings (114)
has an actuating protrusion insertion groove (116), into
which an actuating protrusion(124) of the corresponding

diaphragm is fitted.

10. The handheld vacuum suction device of claim 8,
wherein an exhaust valve (128) is provided at the center of

the diaphragm unit (120), a guide ring (130) having exhaust

paths (132) at its side is provided above the
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The Handheld vacuum suction device of claim 10, wherein an exhaust
por=(152) is formed at the center of the air port("-50), and a groove(154

for air in-low s formed at an upper portion of the air port(150) 13. The
handheld vacuum suction device of any one of claims 1 to "_2, fyrther wisk
comprising: a s--and(26) that has a stand main bodv(30) angl a
crater-shaped standing portion(28) formed at an upper portion of the

standhmaimbody(30), theicap(d6);being inserted-pto the standing,,

portion(28). 14. The handheld vacuum suction device of claim 13, "

¢hereicthecstand anaindody(30)is in a truncated core shape, and the
standing porticn(7_8) is formed to follow the exterior shape of the cap(16)

-21

11. The handheld vacuum suction device of claim 10,
wherein an intake valve (140) is provided in a chamber (126)

of each of the diaphragms(122).

12. The handheld vacuum suction device of claim 10,
wherein an exhaust port (152) is formed at the center of
the air port(150), and a groove (154) for air inflow is
formed at an upper portion of the air port (150) .

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

a stand{26) that has a stand main body (30) and =&
Crater-shaped standing portion(28) formed at an upper
portion of the stand main body(30), the cap (16) being

inserted into the standing portion{(28).

14. The handheld vacuum suction device of claim 13,
wherein the stand main body(30) is in a truncated cone
shape, and the standing portion(28) is formed to follow

the exterior shape of the cap(16).
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