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’INbENTICN Field of the Invention The present invention rel ates QF%?FZﬁ?
di aphragm punp, and nore ,, particularly, relates to a di aphragm punp for

. effectively preventing pulsation of liquid by installing a first punp
chanber for installing a diaphragmand by installing a second punp chanber

for arranging a cylindrical partitionihb pl at e havi ng } wwrea at a
| ower portion. Background of the Related Art Cenerall %N\&LWM‘ di aphragm
punp punps liquid by rotational novenent of a notor i regiprocating

movenent B e i@ SHE GHNYENTIN 1 Since the amount of the'8l*¢char ged
liquid fromthe diaphragm punp fluctuates by small vol une, the di aphragm

punp is generally used for precisely instilling quuimm Q " mrr
medi ci nes [ E are cross sectional views i Hu @ﬂﬂm ﬁ one
enbodinenPIgﬁ%gﬁgﬁiggﬁéonal di aphragm punp. As shown I'n’, %%. . a
di aphragm 110 i s supported by a supporting ring 120 to f of %4 ~ 3 My
z~0z 2 punp chanber 130 in an opening area of a punp head 100. A suction
hol e 105 and a di scharge hole 106 are |ocated at the upper portion and the
| ower portion of a body 102, respectively. The suction hole 105 and the

di schar ge BARGKEROURD, (QF J(Fehh VEBNBIEQN by a check ball 140. Referring to Fig.
i C, an openigg%side val ve seat 141 having a cross-shaped groove is forned
on a suct FERIBn@TotNe IHRRAGIAP hol e 105 of the punp head 100 and an end of
a di scharge-si de connector 160. And, a closingside valve seat 142 having
tapered shape is forned at an end of a suction connector 150 and a

discharge ai derak phesehtChavEAthBherbPhros tdo RIMEPHIRRMh Hihp, and more
‘ particularly, relates to a diaphragm pump for effectively
preventing pulsation of liquid by installing a first pump chamber
for installing a diaphragm and by installing a second pump
chamber for arranging a cylindrical partitioning plate having an

opening area at a lower portion.
Background of the Related Art

Generally, a typical diaphragm pump pumps liquid by
rotational movement of a motor into a reciprocating movement by
devices such as a cam. Since the amount of the discharged liquid
from the diaphragm pump fluctuates by small volume, the diaphragm
pump is generally used for precisely instilling liquid chemicals

or medicines.

Fig. 1A to 1E are cross sectional views illustrating one
embodiment of a conventional diaphragm pump. As shown in Fig. 1A,

a diaphragm 110 is supported by a supporting ring 120 to form a



The foll ow ng describes the operation of the di aphragm punp ConStl%Cﬁ?S ﬂmz
“such a manner as nentioned above. Wien a notor(not illustrated) is“d e

to operate the punp, the rotational novenent of the notor is changed to the
- reciprocating novenent of a diaphragm shaft 111 by devi ces such as an
eccentric cam and thereby the diaphragm 110 is driven back and forth. Fig.
|Aillustrates a state of the di aphragm being driven back, that is, a
suction prgaRsSchamber 130 1B idd WHANES adeat éfea%ulﬁé"%é%lc?‘ﬁrUOqgﬂ %t on
driven forward, that is, a discharge process. Durinhg the suction process,
due to intrebal juEsadde.a edibchaegk hdle 1106 ohariehel setddNati dechandpple
di scharge side noves toward the center of the punp head 100. Subsequently,
si nce t herportioheangethrglowge partdopecaf #4body floRnedempechd veldy .of t he
suction hole 105 of the punp head 100, liquid is drawn to the_ .~1 3 MAY
2002 3 punp chafBér FREBLOR theler J&E sARfedtRe oddscharge t fOld sdgr gare
hol e 106 is _cl osed,by t.he check.ball .14Q. th her, hand, during the

di schar ge %P%%%§2?18§89 eck SQFF&liﬁéﬁbvggoawgf FEh et PufipShead 108t o
t he out si t t t hol g 1 is..Clos d t i.scharge
hol e 106 ?@p%%gﬁ%d.gégﬁbggaqla}e%\t F%,Qtt ELe ig%l’%ﬁ?n % hgg%gﬁps%%%%e%%f%;el sils

di schar gededihéd 0 td) Esed 95N ERP &k HHROWuIAIEhodk 108 dEsehar gempi Head
connector 160. The advantage of such a conventional diaphragmpunp In a

| ong termico tdral arheral e@fage ddpohargefside chmpdwtiaqredsloi.qand,i a ¢koying-
constant. However, since the punping operation is separated into the

sucti on prokdssvalieetfeat 14 hyeing okarered ehape | &8  fpmned tateran yend of

erforned, there,is a fundanmental probl em_of ul satii.on of the dj scharged
o a2 SHEGRLPR BophadhlH g Fd 4 hPkeBaboe 2ot of nb ol arhards

di schar ge I W S e connected in parallel and operated

in di ffer%éti%ﬂgieé&%fs?ésﬁ%&ﬁ Pﬁggl 6.616{ E. Referring to Fig. 2, another

met hod i s explained. By installing an air chanber 200 at the center of a

| i qui d pi pe passage, during the discharge process, the air in the air

chanber 200 i s Thesirioeihg atabdihidesbyheheperatibnobft tike dil Bapbtar apnm goump

liquid froma discharge pi pe 210 is reduced. During the suction process,

due to theRGPHRGEHRA f PR cBuGh 2 HBARRES sy® | et bpredifaoyYequi d stored in the

ai r chanmber 200 during the discharge process is discharged through the

di scharge pi pe 210. For reference, the unnentioned reference nuneral 201 is
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the rotational movement of the motor is changed to the

reciprocating movement of a diaphragm shaft 111 by devices such
as an eccentric cam, and thereby the diaphragm 110 is driven back
and forth. Fig. 1A illustrates a state of the diaphragm being
driven back, that is, a suction process, and Fig. 1B illustrates
a state of the diaphragm being driven forward, that is, a

discharge process.

During the suction process, due to internal pressure, each
check ball 140 of the suction side and the discharge side moves
toward the center of the pump head 100. Subsequently, since there
is the opening-side valve seat 141 is formed at the end of the

suction hole 105 of the pump head 100, liquid is drawn to the



safety valve for receiving high-pressured Iiquid through a returqlg PAY 22682
"by opening itself in case that the pressure of |iquid surpluses.a
predet erm ned pressure val ue. However, the benefit of using two nore punps
- being connected in parallel is significantly offset by the substanti al
increase in installation cost. Mdireovery in the case of installing the air
chanber at the center of the liquid pipe passage, it is difficult to

per for m t hg kB StiRddusés OthAREGIR L1 i sHdpd P JHoRVel. aRhA, t eneshaBbhapqthe
ai r chanber en the connector of the punp or the |liquid pipe passage |§
made of tuheléypes Ay tdbss@d ebydatiegeshddk thgl Tonpect oh &HMes ast kv t hend,
vi bration of the air chanber when operating the punp are frequently
occurred. duringervhe oisihanges polocesshodachnoieck haddnmaditamoyeseaway £hem
pul sation of the discharged |iquid, water hamrering caused by the pul sation
can be gerfehetRiEMRNead QY Eastheyonipide sughcthat theisyelioprhbaker 05
SUMVARY CF, THE | NVENTI ON .Therefore,. it i.S_an objec f tH@ resent

i nvention 19 pFb9PEE a3thp p hdveh aggéi Pgest 5$ur%§fcﬁpened'
efficientl j t pylsat: ;013 ,.0f ' i qujfl. . 14
acconpl i shg%kﬁéegﬁ%%%%n?ﬁgngga%%}degfl , tt}%e%&?‘?;%?%g%éﬁlu%ﬁanl%n?%% W%Jéégd
di schar ge rd | bgei %f&sémlﬁ?@at Pbb¥eCadrnR(d O3t , theCludesharye-aide
cylindrical body; a ~,1 3 ~IAY 2002 5 dividing wall dividing the
cylindri catoretytomtbe@. first punp chanber and a second punp chanber; a

di aphragm | ocated at an opening area of the first punp chanber; a driving
means for driving the diaphragmback and forth; a cover plate connected to

[ ft d hanber ; | i i,cal titi
pl'at o Tor e adtiF HRPARFFERI “Undpihati FErueRElenel RERRREREM P 2
arranged dioAn ol ds RO UhedhelaoiaARARPURR ERETBEECLOFGd 8! TG4 1o

constant pressure chamber, in whic essurized alr is recel a“suction
hol e formeggt ddmatiants! Hawavei)aBhece &héuﬁﬁinﬁﬂn%%ﬁ!@rm i®rseparated
openi ng/ cl osing the suction hole; a discharge path for connecting the first
punp chanbisrtaanche heustiond ppwresshanbbrthe discharge pabuesapansdfdt is
openi ng/closing the first discharge path and a discharge hole formed at the
second purt@EHddrentd B ReabPymetne thpsehdrge vEymdamerral | REPhden 258 ve

body whi ch at_on ide,portion and a ot rusion at

as .an _openi are
anot her st sﬁc%_‘rltcfnono,ef]v%r}ger eﬁﬁjhg%h%]f%‘?gl f%?‘“o ! p""é’srfEr’o;?%‘frll n]gn E%Jr%‘s ?bs f or med
around the protrusion; a check ball novably installed in the inner portion
of the valve body and a val ve seat installed on the opening area of the
val ve body. A \al verdest ald i pgetreht isuidhoraeguabathendiofi dthg wHldcHarged
connectin%rto.the di scharge path. The discharge valve neans is installed in
t he val ve liisstigl,| tWe 1931 BOrehPHMPReapeorPRBeoRedf iy Maralkrly and eranates v

pushed by .a | g surface of a cam which c i s_.connected.to an per

bor tion Tt A8 AR REEANS g Mol Tk AFouAG LERE B8 ERuS e 31

t he val ve L1 i | e f rt oof s i t ,
preferablf#E§&%¥tg§%FEQ%§ﬁt%%?Eﬁgpgaéng9alﬁggﬁﬁi§f€q%93%9?f%5?M%Q?QMﬁrat
pressuri zethd i gdhde0l b£Ctd Ngikokia apfpé oyEabarfe,t haueddgr fhat d@isdhaalgee
plate el astically supported by a spring is installed on the outside portion

of the presswesssonthel aial eimnthehexind gbhamesxuri0fed d i puédsyviredt i mgd

hol e. When _the pressure in the ) . L. ,
thereby the amount of the discharging liquid from a discharge

pipe 210 is reduced. During the suction process, due to the
expansion force of the pressurized air, the liquid stored in the
air chamber 200 during the discharge process 1is discharged

through the discharge pipe 210.

For reference, the unmentioned reference numeral 201 is a



second punp chanber surpluses a predeterm ned pressure, the spﬂlﬁaiN$x 2002
“pressurized. Accordingly, the high pressurized liquid in the second punp
chanber is discharged through the pressure control hole and the high

. pressurized liquid collecting hole. BRI EF DESCRI PTI ON OF THE DRAW NGS The
above object and advantages of the present invention will be nore clearly
understood fromthe follow ng detail ed description taken in conjunction
with the ageepRaRYi BRudedWaRGE tid WAHEGHE ididl FEEEhIB AifeF4PS820 is a
sectional Views show ng the structure and'operatlon of a conventi onal

di aphr agm pafety Rrgllvd Gdis rediidfing eWght p28seReed EGiE thoRyhs @atreltavhng
a cross-shaped groove; Fig. 1D is a graph show ng a pul sation of the anopunt
of di scharpipel 2g0i by Ppening iitselfr aph e rtitpta tthe setessuné ofielaquiidt
of the discharged liquid in the case of reducing the pul sation effect; Fig.
2 a scheme¥R¥PIneQs sRoRFRgesarainedh RFBEFUARI VALY et y val ve bei ng
installed on a conventional liquid pipe passage; Fig. 3 is a cross
sectional view of a diaphragm punp according to a preferred enbodi nent of

th (O L.on. Fi | Spsq T . [ ' f
presur e 1 5 TR0y i bR W Bk RO St BiolB0RERLea
s an expl Delgsh LT FOECLE VEiNheP; hnel (i 8PPEEEbP UK AGOSEAREIAD Encrease

preferred enbodi nent of the present invention;
in installation cost. Moreover, in the case of installing the

air chamber at the center of the liquid pipe passage, it is
difficult to perform the installation operation. Also, it is
unsuitable to establish the air chamber when the connector of the
pump or the 1liquid pipe passage is made of tube type.
Furthermore, damages to the connector caused by the vibration of
the air chamber when operating the pump are frequently occurred.
Furthermore, since such method cannot fundamentally remove the
pulsation of the discharged liquid, water hammering caused by the
pulsation can be generated and it may destroy pipes, especially,

at high pressure.

SUMMARY OF THE INVENTION

Therefore, it is an object of the present invention to
provide a diaphragm pump having a simple structure for

efficiently preventing the pulsation of a discharged liquid.

In order to accomplish the above-mentioned object, the
diaphragm pump in which the discharge of the 1liquid is

intermittently carried out, includes: a cylindrical body; a



Fig. 6 is a partially cutaway view show ng a di scharge-si de val ; d
"Figs. 7 and 8 are cross sectional views illustrating another rr;ggéﬁbmtgﬁd}
according to the present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED

- EMBODI MENTS The obj ects, characteristics and advant ages of the
abovedescri bed invention will be nore cbearly understood via the preferable
enbodi nents shown in the attached drawings. Figs. 3 through 6 illustrates

the structgieiaifigopenal idivididdiecnéaplagayrpuap 8ea9 dintd 1 S0t pum
enbodi ment of the present invention. Fig. 3 is a crosS sectional view, Flpg.
4 is a froochasberatntha seeondf pampondiamiieny essdiaphlragher] ot dd oot t Aa
line Ato A~ of Fig. 3, wherein the constant pressure chanber is forned on
a cylindriepenpadt iaxeshi @ phet £ iwat npuan ehanibey ;areadrivgngs neansm for
expl oded perspective view of a di aphragm pu and Fig. 6_is a partially

cut avay viThH GG W%c%%tm “\‘fﬁ?@%dﬁ%’f@m éyFPNgiri Piptgogpnpected’ to
di vided i ri ..and ft rt.i,ons di yiding,wall 12 and_for a
first pungérghach%g{rm%g gn%aa §gcoén1gé]p3%oc a %‘Ppl%.hambf% MRY %z&n”%r%\cal
di aphr agm J£: 4 1 &f SHOee Ipbrinadt 8kl §0cHDi e ARAN AR 8AvAhg?ahi HpEn8YP
chanber 1§;alby a sup;ﬂgtﬁﬁri ng 120. A cove?ypTate 15 is gc%i;mect egato a% "
openi ng arbewedt poredond apdarmimrdel d¥ &y aAnghdkeportiadn VT itHer H@EbRAY .
A cylindrical partitioning plate 21 having an opening area 22 in the | ower
portion i Pumstechambesnfon Epmravingoat comsdantheressome shamkswabin whichn

punpi ng operation, the air,in the second punp, chanmber 14 is_conpressively
stored i n RTRPRYFIFRA2Hari? tFerrhged aﬁeg)‘ﬂt’rﬂpthﬁélq 1 FRARA | 3 e t RE%Righ

ot it G Al % YR A PR BB b 8bEnTho7RcEINE LS
suction hole; a discharge path for connecting the first pump
chamber and the second pump chamber; a discharge valve means for
opening/closing the first discharge path and a discharge hole
formed at the second pump chamber.

Preferably, the discharge valve means includes a valve body
which has an opening area at one side portion and a protrusion
at another side portion, wherein a plurality of perforating holes
is formed around the protrusion; a check ball movably installed
in the inner portion of the valve body and a valve seat installed
on the opening area of the valve body. A valve installing hole
is formed at the dividing wall for connecting to the discharge
path. The discharge valve means is installed in the wvalve
installing hole. When the protrusion of valve body is downwardly
pushed by a lower surface of a cam, which cam is connected to an
upper portion of the valve installing hole, the space around the

protrusion in the valve installing hole forms a part of the

discharge path.

Moreover, preferably, a pressure control hole and a high



"13. A suction valve neans 30, which includes a suction-side valve

a suction-side check ball 33 and a suction-side valve seat 34, is installed
-on an inside portion of a suction-side connector 31, wherein the
auction-side connector 31 is connected to the auction hole 16. A discharge
hole 18 is formed on an upper portion of the second punp chanber 14 and
connect ed F SERMGRASH r t [ ' e
path 171 P e R I1eeE G ndte rPe ROmIRFG e cRviophaLes
chamber 13a avgll +&epraeendlastdcahaybsiapidread By dh sshping val yestasiall bAg
hole 45 is formed Iin the center portion of the discharge path 17. A

di schar ge iz veuteade, pehxitdlon rmfl utles pressuhar gontirdd hallee shutlyt M, hagh
di scharge-si de check ball 43 and a di scharge-side valve seat 44, is

i nst al | ed RFeRFLTREede l3gidorrRklecing hhpde - vaihen | the aPrpAguUlS cimsthahe

discharge-side(¥alve bodﬁ éﬁ forns bal | gui de haol e 42c<§nd a perforating
hol e 42b AFIY mPHYR NE BEPF* usesy gL FYREGngrEREUTS, the

perforati 4 j . . i on-Siyde .
t he di scharb?'ﬁ%?ig dleg%%%%g%%%%% étg?énggﬁr? r 't%%%olﬂlglg %%s%%p%ngp%rh?&&id
portion. WientReCaBchhd purTiiniftbey t st B¢seR8PHEE 2hedugh [t BbSCaNBE
val ve installing hole 45, the protrusion 42a is pressed by the upper
surface ofcdrteralhphdle AndotHenpligh tphresdhadzed)d-ishdel wilMedindyy 4oles.
tightly fixed to the inside portion of the discharge valve installing hole
45 and the space around the protrusion 42a forns a part of the discharge
path 17. By structuring the discharge val ve neans according to the present

i nvention, the discharge valve neans is nore exactly operated conpare to a
conventio I [ | C, can prevent the chattering
and has inrﬁ&lgge ﬁ?%ﬁ@?yé%%e%*%?%eat portion. The description
related to the unnmentioned reference nunerals are as follows: 61 is a drain
pipe; 62 is a drain valve; 71 through 74 are packing for preventing the

| eakage of air Tel aboue dpbjgedt7a@nds sahvmittades cbHnhbet pmgsantoviervepltaion
the cylindrical body and the support ring._ The follow ng_describes the
operation“@-fllt h%edi“mﬂﬁ a@?rﬁf)ﬁh)‘ understood from the following detailed

description taken in conjunction with the accompanying drawings,

A:-suct'ion hole 16 is forned on a |lower portion of the first punp fgﬁgegggmz

in which:

Fig. 1A and 1B are cross sectional views showing the
structure and operation of a conventional diaphragm pump;

Fig. 1C is a plan view of an opening-side valve seat having
a cross-shaped groove;

Fig. 1D is a graph showing a pulsation of the amount of
discharged liquid;

Fig. 1E is a graph showing a pulsation of the amount of the
discharged liquid in the case of reducing the pulsation effect;

Fig. 2 a schematic view showing an air chamber and a safety
valve being installed on a conventional liquid pipe passage;

Fig. 3 is a cross sectional view of a diaphragm pump
according to a preferred embodiment of the present invention;

Fig. 4 is a front elevational view of a constant pressure



forned as the above-nmentioned enbodi nent. The state of the constgdm MAY 2002
pressure chanber 23 in operation is shown in Fig. 4. Specifically, the
liquid to be punped is filled in the space between the cylindrical

. partitioning plate 21 and the cylindrical body 22 and in the | ower portion
of the ~1 3 MAY 2002 io inside area of the cylindrical partitioning plate
21. The pressurized air filled in the constant pressure chanber, which is
defined by p P @i he N ar the partitioning plate
21, is isoF%?@gg?rgkft%e ex?%gié%ﬂg%é?ﬁgﬂg%nfﬁ%quﬁeBdasket 75 and the
liquid filled ipighesl aweanpekbilededaperepectiveniiel beeaadiaphkhgft pamphe
constant pressure chanber is always constant. The state of the di aphragm
110 i n foraacdrdingntnt o phretferseidn enbodinernitaode tieo peesents istvaesmt iion;Fi g.
3. In the discharge process, the discharge-side check ball 15 noves up to
open the di schaF&g-pht k817 paxtial hyicaisaway hiew ishowd ngr evddgshargeorddet o
the first Pugg cgagbgr 13 during a previous suction process is discharged
to the i nsY3e"poPPP8n 8% he second punp chamber 14 via the di scharge path

L Sl taneougtys o5 L0F d iy LRBOSUEE ST SPRGR N INAR RY LHODNOL

t he second punp chanber ealr in const an ressure cha

nore pressgmbd&fmehbdSabberiengl tef theepregene finl/kadibh.the inside portion
of the cylindrical partitioning plate 25 rises. In other words, all of the
liquid flowm to the inside portion of the second punp chanber 20 via the

di scharge path 17 is not discharged through a discharge hole 18. As a
certain anount of liquid influences a rising level of the |iquid inside

portion of_the partitionin | ate 21 and_increasing air_pressure, a sudden
thange | n RREALHERrPESFRIPETPN OF; TEE PEERERBED EMROBIMBNCSented. In the

ot her hand, during a suction process, the discharge valve neans 40 is
closed to prevent inverse flowng of Iiquid inside portion of the second

punp chanber 14rh8 bB§ebtbSt cREMBCcterhsd iMAY anld AVt oSt thhbekl d
di scharged fromthe first punp chanber 13
described invention will be more clearly understood via the

preferable embodiments shown in the attached drawings.

Figs. 3 through 6 illustrates the structure and operation
of the diaphragm pump according to one embodiment of the present
invention. Fig. 3 is a cross sectional view, Fig. 4 is a front
elevational view of a constant pressure chamber cut from the line
A to A' of Fig. 3, wherein the constant pressure chamber is
formed on a cylindrical partitioning plate having an opening
area, Fig. 5 is an exploded perspective view of a diaphragm pump
and Fig. 6 is a partially cutaway view of a discharge-side valve

body.

A cylindrical body 11 is divided into right and left
portions by a dividing wall 12 and forms a first pump chamber 13

and a second pump chamber 14.



to theé second punp chanber 14 is stopped. However, due to air Pressurpay 2002
“inside portion of the constant pressure chanber 23 which is pressurizeé
during the previous discharge process, the liquid inside portion of the

. second punp chanmber 14 is continuously discharged through the discharge
hole 18 and the di scharge-aide connectog 51, and the liquid |evel inside
portion of the cylindrical partitioning plate 21 gradually decreased.
Accordingly, th | 56 hak g LG mj n

14 s not Hecr ohsoq P Rmeg 58 (b JPbE ALy E LG TiRRESTEE Cuf IR CpRRES
liquid durangat b€ i FdhatgPumidfinkdr (e By I$tsuppt e haimer1dd. K dovéri S
a sectional view show ng anot her enbodi nent of the present I nvention. Wth
referring pbate gls 7is apumesthace teoatr opehbhg Btearaf & Hegiondr psspr chatber
liquid collecting hole 82 are formed on a cover plate 15, thereto the

openi ng ar¥h BY 3 Easkebnth RARR Haasamerd ary .c dnAr¥dindripalapast pthening

is install tsjde, f f th trol | e 81 and t he,

hi gh pr esstAT58a 4 ARULES) Pl PREPHIT 05893 viter Ein iR 19VSE BORGSS 18
| astical | b . ' I [

e of artal GerT e na? ofy o ik BeBPLof 8 VD, decontf g iy ita. Son

portion ofp@msPhigNopedaitiednds, thbeaern fhecBOr bReoRAS KB 4chambepnNay! eflst o
one side portion of the cover plate 15 by nmeans of a scréw. The valve plate
i s har noni aongne sogiarediye s tioreidnshakhengyhinpdesd pemtie idmilet pdanet e Bprting
85 and the valve plate 83. A cap 88 is connected to an end portion of the

spring casipBagf diquddt tEroudh t aB euksddei eiiaprehigtds wyhndreiedl a
screw. A spring .seat 87.is fqrnmed_between the ca 1 3 MAY 200 2 88 and
Che. spr i n B RO P1ats: ingainEoRRs (HE dSPEkARGCPEFPRYTAbE0RNRRR Foned
manner, when the pressure in the second punp chanber 14 surpluses a

predeterm ned pressure, the valve plate 83 is elastically defornmed and

si mul t aneousl y,a tdigetSidd b1 16 i HaEscen ACTOWEL NG idheoi e first
pressurized liquid in the second punp chanber 14 is di scharged through the

pressure @omip othhwber8ll3andAt isadciign prassairingsds| 3y dvltidh edhicigdesl e
82. Accordingly, as,shown_in Fig. 2, the punp apparatus of the_present

i nvention kRﬂnﬁ%ﬁetYEJYFeéggYe3?n gheugtiprafddenehgrkc kadde 33attmndbha ow
a predetermned pressure.w thout installing an extra safety, yalve on th

i Schar ge T CTREISRH RS, SRS Pt Pl SPPEALHF o8 S S B e
much easi §f g8 E eRAUIHE IS 193 §iHd A 1L e MthiS -2 ded WBH R tor
enbodi ment of the Fig. 3, Fig. 8 is another enbodi ment of the present

i nvent i on.31Thiss cydnmekttedl tdotdhe lducgichvhded 18t oAadikehhrfenmolleaniseris
body 1la and a second punp chanber body 11b. And, the second punp chanber
body 11b, fidvaneshver pRat®PE PRItirn cofi hliei egcopddpw arkanhesgidl lapd |
formed in the enbodi nment e Fig'icfé ég thetcplyrg)lis not nade of

f th
i nj ecti onSBMFEFFELKS kfﬁ’ts‘fﬁ%ﬂe‘s nnec

In the mean time, a discharge path 17 is formed on the
dividing wall 12 for connecting the first pump chamber 13 and the
second pump chamber 14 and a discharge valve installing hole 45
is formed in the center portion of the discharge path 17. A
discharge valve means, which includes a discharge-side valve body
42, a discharge-side check ball 43 and a discharge-side valve
seat 44, is installed on an inside portion of a discharge valve
installing hole 45. The discharge-sidé valve body 42 forms a ball

guide hole 42c and a perforating hole 42b and forming the ball



such as a stainless steel, the preferable embodi ment of Fig. 8 is\InBMAY 2002
“profitable than that of Fig. 3 in the view point of the production process
and the production cost. Then, the outside portion of the cylindrical body,
- which roles as a noving path of liquid, can be short. (1 3 MAY 200 13 As
descri bed above, the di aphragm punp of ¢ he present invention proficiently
prevents the pulsation effect of the discharge |iquid. Mreover, since

there is npui@edhbde 4pst ahbi BGeePerERAtling e aRAN Aitthe HRert@nghe
pi pes, the installation of the punp becones nuch easier, thereby reducing

t he i nst aldwatt ooneabde Valtvaebodye32ev@®uti,f tihee disclehaydbarides vakbtal bedyt o
reduce the pulsation of Iiquid according the conventional nethod, the
liquidis %?iferms st RrFefetlsirRri?d tentdy YRRRN P bt adihginp.cap 4l is

result, the conventional _di aphragm punp is noisy, and the pipes, are ,
frequent | \FRERERA I (558 KPSTITSH STRmeli Rge POREDRTICSYRLES HRstALLHSgm
punp of t esent . pvenii sedu he pul i fo1 .qul i e
punp i tselrifo}géef%%é %%“gcﬁg%"é?{r%&? ﬂeiﬁlgq&igd,lﬂ '%ﬁ%gt& % s%elllreellg’tﬁaérzglegﬁ%én%] s%fc]h
danage, antd heapeval. HcdhSInGAP, benbeddeRrthaYed MAey welBrkiabgaleue -ig
Even t hough the present invention has been described in application to a
certain tysgghtilyi filkedgmeunghel oingbdgeportden | bfshuhd ddbechakrgd twlvd he
present invention can be applied to any other type of di aphragm punps or
any ot her ingtalgfinsumesle Sniaingh thige spakcsagronndf théaeproponeion 4o uForimey
by the intermttent suctjon and di schar%e. Wil e the present invention has
ed

been desc@ RAFG Pl dir 1PIFIR Pirthe enbodi ments, various

nodi fication and equi val ent -arrangenents can be nade w thout violating the
scope and spirit of the invention. ,1 3 MAY 202 14 1. A diaphragm punp

which punps |i G4} et RISERFIASNERY §Y sBRYBHENVaPleamdhABN bre@Bray afd iy th
conprising: a cylindrical body; a dividing wall for internally dividing

sai d cyl i pitdsaalt bbayehtiionga ftihestdpadhm rdanbal vaneheanse chamdmpuep ecdzartdiar ;
a diaphragminstalled on an opening area of said first punp chanber; a
driving meperated mempayes £ adiegienfharedk vadye siegps as shown in Fig.
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the valve seat portion.

The description related to the unmentioned reference
numerals are as follows: 61 is a drain pipe; 62 is a drain valve;
71 through 74 are packing for preventing the leakage of air and
liquid; and 76 is a bolt for connecting a cover plate, the

cylindrical body and the support ring.

The following describes the operation of the diaphragm pump

formed as the above-mentioned embodiment.

The state of the constant pressure chamber 23 in operation
is shown in Fig. 4. Specifically, the liquid to be pumped is
filled in the space between the cylindrical partitioning plate

21 and the cylindrical body 22 and in the lower portion of the
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havi ng pressurized air in an inside portion, wherein the cylindrical

. partitioning plate is a cylindrical

form havi ng an opening area on a | ower
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on said second punp chanber. 2. The di aphragm punp according to claim1,

further cawprideifigredsaby dilsxhappervapaet imansfi ncheiddnsddeal aredodyf hehé ng
an opening area at one side portion and a protrusion at another side
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the amount of the air filled in the constant pressure chamber is

always constant.

The state of the diaphragm 110 in forward movement, that is
in the discharge process, is shown in Fig. 3. In the discharge
process, the discharge-side check ball 15 moves up to open the
discharge path 17. Simultaneously, the liquid previously flowed
to the first pump chamber 13 during a previous suction process
is discharged to the inside portion of the second pump chamber
14 via the discharge path 17. Simultaneously, as the liquid
pressure increases an inside portion of the second pump chamber
14, the air in the constant pressure chamber 23 is more
pressurized, thus the level of the liquid filled in the inside
portion of the cylindrical partitioning plate 21 rises. In other
words, all of the liquid flown to the inside portion of the
second pump chamber 20 via the discharge path 17 1is not
discharged through a discharge hole 18. As a certain amount of
liquid influences a rising level of the liquid inside portion of
the partitioning plate 21 and increasing air pressure, a sudden

change in the amount of liquid being discharged can be prevented.

In the other hand, during a suction process, the discharge
valve means 40 is closed to prevent inverse flowing of liquid

inside portion of the second pump chamber 14 to the first pump
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the high pressurized liquid collecting hole 82, wherein the valve
plate 83 is elastically supported by a spring 85. Preferably, the
valve plate 83 is made of an elastic material. The spring 85 is
installed on an inside portion of a spring casing 84, wherein the
spring casing 84 is connected to one side portion of the cover
plate 15 by means of a screw. The valve plate is harmoniously
operated by installing a push plate 86 between the spring 85 and
the valve plate 83. A cap 88 is connected to an end portion of
the spring casing 84 for controlling the elasticity of spring 85

by means of a screw. A spring seat 87 is formed between the cap
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By structuring above-mentioned manner, when the pressure in
the second pump chamber 14 surpluses a predetermined pressure,
the valve plate 83 is elastically deformed and simultaneously,
the spring 85 is compressed. Accordingly, the high pressurized
liquid in the second pump chamber 14 is discharged through the
pressure control hole 81 and the high pressurized 1liquid
collecting hole 82. Accordingly, as shown in Fig. 2, the pump
apparatus of the present invention can control the pressure in
the pump and the discharge path below a predetermined pressure
without installing an extra safety valve on the discharge path.
Accordingly, the installation of the pump apparatus becomes much

easier, thereby reducing the installing cost.

Differing from the embodiment of the Fig. 3, Fig. 8 is
another embodiment of the present invention. The cylindrical body
11 ig divided into a first pump chamber body 1lla and a second
pump chamber body 11b. And, the second pump chamber body 11b, the
cover plate 15 and the cylindrical body 21 are integrally formed

in the embodiment of the Fig. 8.

If the pump is not made of injection-molded resins but metal
such as a stainless steel, the preferable embodiment of Fig. 8
is much profitable than that of Fig. 3 in the view point of the
production process and the production cost. Then, the outsgide
portion of the cylindrical body, which roles as a moving path of

liquid, can be short.
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of the pump becomes much easier, thereby reducing the

installation cost.

Furthermore, even if the air chamber is installed to reduce
the pulsation of liquid according the conventional method, the
liquid is still discharged intermittently from a diaphragm pump.
As a result, the conventional diaphragm pump is noisy, and the
pipes are frequently damaged due to the water hammering.
However, since the diaphragm pump of the present invention
reduces the pulsation of the liquid with the pump itself before
discharging the liquid, the pipes are guarded from such damage,

and the level of noisy can be reduced to a very adequate level.

Even though the present invention has been described in
application to a certain type of diaphragm pump for convenience,
it should be noted that the present invention can be applied to
any other type of diaphragm pumps or any other type of pumps in
which the pulsation of the 1liquid 1is occurring by the

intermittent suction and discharge.

While the present invention has been described in connection
with preferred embodiments, various modification and equivalent
arrangements can be made without violating the scope and spirit

of the invention.
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movement of a diaphragm back and forth comprising:

a cylindrical body;

a dividing wall for internally dividing said cylindrical
body into a first pump chamber and a second pump chamber;

a diaphragm installed on an opening area of said first pump
chamber;

a driving means for moving said diaphragm back and forth;

a cover plate connected to an opening area of said second
pump chamber;

a cylindrical partitioning plate for forming a constant
pressure chamber having pressurized air in an inside portion,
wherein the cylindrical partitioning plate is a cylindrical form
having an opening area on a lower portion and installed on an
inside portion of said second pump chamber;

a suction hole formed on said first pump chamber;

a suction valve means for opening/closing said suction hole;

a discharge path for connecting said first pump chamber and
gsaid second pump chamber;

a discharge valve means for opening/closing said the first
discharge path;

a discharge hole formed on said second pump chamber.

2. The diaphragm pump according to claim 1, further
comprising:
said discharge valve means includes a valve body having an

opening area at one side portion and a protrusion at another side
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<=>? GABCDR£d MAPIRSIY\WIDE [drld a dpedef @iround said protrusion in said
valve installing hole forms a part of said discharge path if a
protrusion of said valve body is downwardly pressed by a lower

surface of a cap, which cap is connected to an upper portion of

said valve installing hole.

3. The diaphragm pump according to claim 1, wherein a
pressure control hole and a high pressurized liquid collecting
hole are formed at said cover plate, a valve plate elastically
supported by a spring is installed on the outside portion of said
pressure control hole and said high pressurized liquid collecting
hole and if the pressure in said second pump chamber surpluses
a predetermined pressure, said spring is pressurized for
discharging the high pressurized liquid in said second pump
chamber through said pressure control hole and said high

pressurized liquid control hole.



