WO 01/ 25637 PCT/ KROO/ 01074 1 TUBE PUWP Technical Field The present
invention relates to a tube punp, and nore particularly, the present
invention relates to a 5 tube punp which does not cause bendi ng or folding
of a tubeWRBH2%¥t delivering fluid when the tube punp is PE §/p1g74

t hereby preventing the tube frombeing ruptured. Background Art 10 In
general, a tube punp perfornms a function of delivering fluid by

conti nuously changing a volunme inside tube. Wiile a variety of tube
punps are disclosed in the art, a typital exanple of such tube punps wll
be described herejnafter. 15 FIG 8 is a cross-sectional viewillustrating
the conventional TY&hHe” . The conventional tube punp includes a housing
10C, a tube 200, and a rotating bracket 300. The housing 1C-- has a

sem -circular surface 101 which constitutes an 20 inner surface of the
housi ng 100. The Te®endboml hBkedth outer surface which is brought into line

contact wits= t eglaSLheuli At e bac e A theaheugieng 0. dhe tube
200 is formed wt %nﬁ%ﬁ%ét pé?teZEi ?%rougheaiic aflgl?J %E I'ntaken into
t he tube 20floemdparxtdutiletrlyor: tB8 20&gdntoughvenitdlnf | xeébates ditschar ged

out of_the tube 200. The.rotatin racket 300 is disposed .at a center of
curvature ofPhePEER MLty ?essu’g?gcé:afﬁf 0 erf‘#eng h8gs?ﬁgdi%1§ a%% %s
rotated al ongbd hessamerbpcdlavdrhiag Se€riai rvndar ther fagee 1@hmplhes
rotating bracket 300 has , ,
actuated, thereby preventing the tube from being

ruptured.

Background Art
10 In general, a tube pump performs a function of
delivéring fluid by continuously changing a volume
inside a tube. While a _variety of tube pumps are
disclosed in the art, a typical example of such tube
pumps will be described hereinafter.
15 FIG. 8 is a cross-sectional view illustrating ths
conventional tube pump.
The conventional tube pump includes a housing 10C,
a tube 200, and a rotating bracket 300. The housing 1C:
has a semi-circular surface 101 which constitutes an
20 inner surface of the housing 100. The tube 200 has a=n
outer surface which is brought into line contact witx
the semi-circular surface 101 of the housing 100. Tks
tube 200 is formed with an inlet port 201 through waicz
fluid is intaken into the tube 200 and an outlet por:
25 202 through which fluid is discharged out of the tuks
200. The rotating bracket 300 is disposed at a center
of curvature of the semi-circular surface 101 of tks
housing 100 and is rotated along the same locus as the

semi-circular surface 101. The rotating bracket 300 has



WO 01/ 25637 PCT/ KROO/ 01074 2 a plurality of squeezing rollers 301 which
are respectively nounted to corner portions of the rotating bracket 300
so as to sequentially squeeze the tube 200 against the sem -circular
surface 1Wdmhséhe housing 5 100. A driving section 400 froT/KRG0®1073g t he
rotating bracket 300 is nounted to a center portion of the rotating
bracket 300. Accordingly, in the case that the tube punp is to 10 be
operated, as the driving section 400 which is nounted to the center
portion of the rotating bracket 300, i2 actuated, the plurality of
squeezing rollers 301 which are respectively nounted to the corner
portions of thduraltiaty ngofr ackate8gingr epedilettsy addlseqleinh al Ryel5

squeeze the tube, 200.agai nst the_ sem -circul ar .surfac 1 1e_housi ng
100, mhereﬁﬁsPFﬁFavﬁﬁVgﬁqﬁ?ﬁ?§a.%ncofﬂsgu@ﬁﬁﬁ%?Q%ﬂ% 5%$tr§8i3?§?0 t he
tube 200, paAcket a0 vesedst awarsediienolal By palke2@2.tHdowewes, 20he
conventional tube punp constructed as 20 nentioned above sugfers from

def ects i n3BAARSts| He (IR BRY | SWd@REt FARI yohnd S p8aredny

squeezed ag?bnst the sem -circular surface 101 of the housing 100 by the
plurality of squeezing rollers 301 thereby to conpress the fluid inside
the tube 200, ifAtKrivdres peegtiionusedo 25 dror rataeagehythrer re8astingi me, the

e 200 CBRaRRer MILY STy othrihe EPTiETLgnal. Lubeaup (3 epgaunt e ed
fl exibilityosadifgabireekky, 300st be

Accordingly, in the case that the tube pump is to

10 be operated, as the driving section 400 which is mounted
to the center portion of the rotating bracket 300, is
actuated, the plurality of squeezing rollers 301 which
are respectively mounted to the corner portions pf the
rotating bracket ' 500, repeétedly and sequentiallyt

15 squeeze the tube 200 against the semi-circular surface
101 of the housing 100, whereby fluid which is intaken
through the inlet port 201 into the tube 200, can be
delivered toward the outlet port 202.

However, the conventional tube pump constructed as

20 mentioned above suffers from defects in that, since the
tube 200 is sequentially and repeatedly squeezed against
the semi-circular surface 101 of the housing 100 by the
plurality of squeezing rollers 301 thereby to compress
the fluid inside the tube 200, if the tube pump is used

25 for a 1lengthy period of time, the tube 200 can be
ruptured.

Also, the conventional tube pump is encountered
with a problem in that a costly tube which have
sufficiently high flexibility and elasticity, must be

30 used as the tube 200 so as to enable the tube 200 to be

easily returned to its original shape.



30 used as the tube 200 so as to enable the tube 200 to be

easily ret

to its original shape. WO 01/25637 PCT/ KROO/ 01074 3 Disclosure of the

I nvention Accordingly, the present invention has been nade
sol ve t heWordsedts occurring in the related art, and an

in an effo

RO O o

present invention is 5 to provide a tube punp which delivers fluid by
repeatedly and continuously creating and obliterating fluid chanbers
i nside a tube surrounding a fixed shaft_ in such a way as not to cause
bendi ng or folding of the tube while the tube punp is actuated, thereby
preventing 10 the tube from being ruptured. Another object of the present
invention is to provide a tube punp in which a tube is disposed in such a
way as to define substaniialdy @nd igaEnesiour, thereby enabling an
i nexpensi ve tube having not so high 15 flexibility and elasticity to be
used. Still anot Reccotdjieglnf the meswsnt i Anvantépni shag obpedvimidsy t ube

wmawmmwkayui
cross- sect i'6haf"area ¢ ange any por nt

1 on ' . s
ePfo]H?th %E) 9%% 4k |p%agolneg£§a]p cm(:he}%tré fl?gf tf%vetrheand

ur ned

rt to

under whi cha2@degepesrandahdwern fobjdcchathale apeesepeat adkptépeatied in a
tube in a manner such that the upper and |ower flujd cha rs .ar

partitl onedS roﬁ’ﬁ"%'ébﬂe ot Rer tﬂ'ﬁ’ef hePPRed w@}rﬂé’ft ,é? l‘é?ﬁ%yg?ﬁléllg cohistant,

t hereby prevgiddi1pPulbsat | @8nthaMbbenRy ge88t 2080 ak® Idblafdaiadinachi eve

t he above objects, according to one aspect of the present invention,

is

provi déd ud & ubleapeeps c amSEIOS rRy: thbgr isHmrPWEng havEaged shaft
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in such a way as not to cause bending or folding of the
tube while the tube pump is actuated, thereby preventing
the tube from being ruptured.

Another object of the present invention 1is to
provide a tube pump in which a tube is disposed in such
a way as to :define substantially a 1linear contour,
thereby enabling an inexpensive tube having not so high
flexibility and elasticity to be used.

Still another object of the present invention 1is
to provide a tube pump wherein a fluid flowing cross-
sectional area, that is, a cross-sectional area change
at any point along a fixed shaft over and under which
upper and lower fluid chambers are repeatedly created in
a tube in a manner such that the upper and lower fluid
chambers are partitioned from each other by the fixed
shaft, 1s always held constant, thereby preventing
pulsation from being generated.

In order to achieve the above objects, according
to one aspect of the present invention, there is
provided a tube pump comprising: a driving shaft having
a plurality of eccentric cams which are mounted to the
driving shaft in a manner such that positions of top

dead centers of the eccentric cams are sequentially

there



a plurality of eccentric cans which are mounted to the driving shaft in a
manner such that positions of top 30 dead centers of the eccentric cans are
sequentially WO 01/25637 PCT/ KROO/ 01074 4 |owered and then rai sed along a
fluid fl oW%@%ﬁ-’ﬂecti on, the plurality of eccentric cans Hel’/K§0¥Hatd
apart one from another by a predeterm ned distance; a fixed shaft
positioned parallel to the driving shaft; a tube having 5 an inner dianeter
which is larger than a dianeter of the  fixed shaft and surrounding the
fixed shaft; and a plurality of act uatfon rods formed, at upper portions

thereof, with a ur al,i of _caminsertin les.into . which the.plurality
of eccentri]covﬁ%?f‘%éa?%drégﬁgcfﬁ}glef Olnf%%rt Fithd, oa"flrll%vé r%%t?ﬁg%hs
thereof, wighe aplpkdnakivt Yoof ebubatiriserdang séig bpaesgh aguch ohe tube
is inserted, the plurality of actuation_ rods being repeat,edla/ rai sed and

| overed i n TR anqBpers o pepredpteFRiRREdINFERDFSE al o 6 tﬁ]%ag? urality

of eccentrig,q; P cads ?éaﬁ%gi % Lh&NQENEIngSBRGE O of NRIY e8&Ping

i nvention, "an I nner surface o each.actuatlon rod which 1 nner surface
defines t heant ubenénséianages| whickormsr ilsegernuppan andliawetresedf - ehe cul ar

surface portjons and 20 ir_of plane surface_pQrtion i.ch nnect both
ends of thél’ﬁep%ersr}é%% I o‘-ﬂg(f Sem™ c‘fnrd(;lurfgdr 85 f £d&SSor ﬁg\rﬁg/ 3%% t%e fixed
shaft al ways1 deaTesy porft | assuat ibhe tode fommedi echtt huppelr thert ibmes

inserting slot, to be respectively brought into tight contact with the
pair of 25 PreFRCLur MAEE por Bloa ot % h‘égi FREY Jleﬁ"F]g"c’en%f 3(9‘? HtQat i on

rod, wherehby,fcigpage igside e b¥b&ddentric cams are respectively
10 inserted and, at lower portions thereof, with a
plurality of tube inserting slots through which the tube
is inserted, the plurality of actuation rods being
repeatedly raised and lowered in such a way as to be
interloékéd with rotation of the plurality bf eccentric .
15 cams.

According to another aspect of the present
invention, an inner surface of each actuation rod which
inner surface defines the tube inserting slot, comprises
upper and lower semi-circular surface portions and a

20 pair of plane surface bortions which connect both ends
of the upper and lower semi-circular surface portions,
and the fixed shaft always forces portions of the tube
inserted through the tube inserting slot, to Dbe
respectively brought into tight contact with the pair ot

25 plane surface portions of the inner surface of each
actuation rod, whereby a space inside the tube is
divided into upper and lower space parts by the fixed
shaft.

According to another aspect of the present

30 invention, a distance between centers of the driving

shaft and the fixed shaft is determined to be the same



di vided into upper and | ower space parts by the fixed shaft. According to
anot her aspect of the present 30 invention, a distance between centers of
the driving shaft and the fixed shaft is determned to be the sane WO

01/ 25637 WQODARS®D/ 01074 5 as that between centers of the PEARRIDEH| ng
hole and the tube inserting slot, and a di stance between centers of the
upper and | ower sem -circular surface portions of the inner surface of
each actuation rod is determned to 5 be smaller than two tines of an
eccentric distance of each eccentric amin consideration of a percentage
of contraction or expansion of the tube. According to another aspect of
the presenss itinagntbetyeanbearniteys sof nttdvevermd beseecning H@le and

circunferential outer surface of the_eccentric camand a cir nti al

i nner surfag8 BFgga&Wﬁﬁﬁﬁkﬁqcﬁﬁ?5d,an i%jé%ﬁ%ﬁﬁﬁ%a?%%w%%%]%%g&g%gng hol e
to reduce §ri ghkolppkhengletivient: Aol RgulLr anet hete appetionk. ofhe
present 15 invention, the tube inserting slots of the actuatio rods are
formed as enecinaert gv& fiagseafi RPHbIFEL UaNP™ TeAbkS h@GFpEMANed to

ci rcugferepfi %'maqtifﬂﬁ Cﬁﬂéﬁacc%"‘“t fhes PRFSCSTCEcBALREY ali S H%Se Seeti on and

an inner surface efines a slot, is inserted through the circular
20 tube i nsechi rgdesitesi of cahe iactartd isteratdison Ae€ ordiPREGDN629¢ | ©Anot her

aspect of the present inventiogbnyg% E%%eku %[face of the tube which inner
surface de??ﬂ%ga?ﬁé°§I8F,e%@%ﬁ?lses upper an% I'ower seni-circul ar surface

portions and a patetoelipbaneoc another aspect of the present

invention, a bearing is intervened between a

10 circumferential outer surface of the eccentric cam and a

circumferential inner surface of each actuation rod,

which defines the cam inserting hole, to reduce friction

- therebetween. . )

| --According to another aspect 'of. the present

15 invention, the tube inserting slots of the actuation
rods are formed as circular tube inserting holes, and a
tube having a circumferential outer surface which
possesses a circular cross-section and an inner surface
which defines a slot, is inserted through the circular

20 tube inserting holes of the actuation rods.

According to still another aspect of the present
invention, the inner surface of the tube which inner
surface defines the slot, comprises upper and lower
semi-circular surface portions and a pair of plane

25 surface portions which connect both ends of the upper
and lower semi-circular surface portions, and the fixed
shaft always forces portions of the tube inserted
through the circular tube inserting holes of the
actuation rods, to be respectively brought into tight

30 contact with portions of each actuation rod, at the pair

of plane surface portions, whereby a space inside the



25 surface portions which connect both ends of the upper and | ower

sem -circular surface portions, and the fixed shaft always forces portions
of the tube inserted through the circular tube inserting holes of the

act uat i onwioogl®s6370 be respectively brought into tight 30 ceri/ERbO/6¥TH
portions of each actuation rod, at the pair of plane surface portions,
wher eby a space inside the WO 01/ 25637 PCT/ KROO/ 01074 6 tube is divided
into upper and | ower space parts by the fixed shaft. According to yet
still another aspect of the present irvention, each actuation rod has a
cam nounting 5 section and a tube nmounting section which are connected
with each ouber ipy divide@ mBhbeuppele andhe awmmtspgcespericsn ot tdech
actuation rod |s orzred with a pair of plane surface portions, and a pair
of verticaf 1§§dE&3 fgge di sposed at sides of the plane surface portions of
10 the act uatl onaeedsdidenald e yidte tsthe 1nouAbich@rsecidpyt  @ff t hehe
actuation rods to bhe raised and | owered along a_ vertical directi.on. Brief
EEscrlptloﬁrSFePﬁeHﬂ%ﬁﬂqﬁﬁﬁﬂTﬁ?%%o@%t%ﬁﬁ%Rﬁer%nHaﬁtﬁeFanéFﬁFE§J5hd 15

advantages s@t-+ibe RIRFENt c LBYERILOR ¥y |sRRGQIE YR En aPRARMnRItY a
reading of the follow ng detailed description when taken in conjunction

with the dwathngsachi ptllixhbyFlaG hinge anambmn, ckbss-wekei wantbingy 20
I ustrat! BacRRCENdS CoCONSLUUELan Oy tuberBUNRA 1,; APCE fange M 10 an

enbodi nment e present i nvention Srde cross-sectional view
taken al onglane surface portions, and a pair of wvertical guides

are disposed at sides of the plane surface portions of
10 the actuation rods to enable the tube mounting sections
of the actuation rods to be raised and lowered along a

vertical direction.

Brief Description of the DraWings
The above objects, and other features and
15 advantages of the present invention will become more
apparent after a reading of the following detailed

description when taken in conjunction with the drawings,

in which:
FIG. 1 is a front cross-sectional view
20 illustrating an entire construction of a tube pump in

accordance with an embodiment of the present invention;

FIG. 2 is a side cross-sectional view taken along
the line A-A of FIG. 1;

FIGs. 3a through 3¢ illustrate an 1intaking

25 procedure of the tube pump according to the present

invention, wherein FIG. 3a is a front cross-sectional
view, FIG. 3b is a side cross-sectional view taken along
the line B-B of FIG. 3a, and FIG. 3c is a side cross-
sectional view taken along the line C-C of FIG. 3a;

30 FIG. 4 is a front cross-sectional view



the line AAAof FIG 1; FIGs. 3a through 3c illustrate an intaking 25
procedure of the tube punp according to the present invention, wherein
FIG 3ais a front cross-sectional view, FIG 3b is a side cross-sectional

vi ew t akewgdi@8gs7 the line B-B of FIG 3a, and FIG 3c is pcSkA6r/60mSS-
sectional view taken along the line CGCof FIG 3a; 30 FIG 4 is a front

cross-sectional view WO 01/25637 PCT/ KROO/ 01074 7 illustrating an initial
di schargi ng procedure of the tube punp according to the present invention;
FIG 5 is a front cross-sectional viewyillustrating a final discharging
procedure of the tube 5 punp according to the present invention; FIG 6 is

a side crossrsestionghg Viaw iilditstanat dagcharigibey Py ceduaecosdanses Wi t h
anot her enbodi nent of the _present invention, FIG 7 is a side
cross-sect itoHe BAEY 3¢TeEdiadi kg the Rreaset piRy¥erhigtéor dance with still

anot her embodi merg;q of the pggsent i nyeption, AL G BidR  view

cross-sectional viewillustrating the conventional tube punp. Best Mde
for Carryi nd gt tdeingyventiiomll 5dRetbargdsgwindogmiube afidéhien gkt er
detail_to a_ preferred, enbodi nent_of the inven%i.on, an exanple of which is

i |1 ust? at e tHEE R LEHDanTi ho® PREF TS, *PVRBFAUR! possible, the same
reference nuneralsiav |64 be ausedet htrogghewicttieadr ani évgsi BFnds ¢ et ing

descriptio_n to 20 refer to the sane or |like parts. FIG, 1 is affront
cross- sect ibiatPsjpYnp in accordance with another embodiment of the
present invention;
FIG. 7 is a side cross-sectional view illustrating
10 a tube pump in accordance with still another embodiment
of the present invention; and

FIG. 8 is a cross-sectional view illustrating the

conventional tube pump.

Best Mode for Carrying Out the Invention
15 Reference will now be made in greater detail to a
preferred embodiment of the invention, an example cf
which is illustrated in the accompanying drawings.
Wherever possible, the same reference numerals will be
used throughout the drawings and the description to
20 refer to the same or like parts.

FIG. 1 is a front cross-sectional view
illustrating an entire construction of a tube pump :n
accordance with an embodiment of the present inventior.
The construction of the tube pump will be firsc

25 described hereinbelow.

The tube pump according to the present invention
includes a driving shaft 1, a fixed shaft 2, a tube 3
and a plurality of actuation rods 4. A plurality of
eccentric cams 11 which have the same diameter and the

30 same difference in eccentric distance between two



illustrating an entire construction of a tube punp _n accordance with an

enbodi nent of the present invention. The construction of the tube punp

will be firs- 25 described hereinbel ow. The tube punp according to the

present i W@AVRHWA7 includes a driving shaft 1, a fixed shaPETERIF0IAIHe 3

and a plurality of actuation rods 4. A plurality of eccentric cans 11

whi ch have the sane dianeter and the 30 sane difference in eccentric

di stance between two WO 01/ 25637 PCT/ KRQ0O/ 01074 8 adjoi ning eccentric cans

11, are nmounted to the driving shaft 1°in a manner such that the plurality

of eccentric..cans 11 are ggaced apart. one_from another b redet erm ned
t

di stance.  THE 910 SRAFENBELE 5aUIR [ Bed K pRPHRFEL (0 (4R T LT HE shaf 1

1. The tubesramurs ounds mhhfeki xedhshabic 2 @doa] BNGtHM Secehtect i on of
the fixed shaft 2. The tube 3 is formed with an inlet port 31 through
whi ch flui F3%s i ntdkeATEnt SPATES uRPTF andoBA  STOMet FRATER thFf odh whi ch

fluidis dim%;snyﬂé%doéiégahés.tU’Pﬁe?’fitlgabl%'hléﬁ?c' i1y; Ofpactupthion rods 4

al l ow t he eccentric cans 11 e respectively inserted in
upper portimmsaliel ebd abe tdeivime Shaftbd . i nMBeet edbehrlousiroweds

portions thereof. The pluw.ality . of actyation r.ods 4.are_actuat i n such a
way as to %&ﬁé%ﬁ?grls@}:%td %\A tai%orn(?[ ati gLﬁngf%ht“ﬁesepI%f']é?Fﬂlogf Oéf‘ca:cekrl] ric
cans 11. Eshiecidl siyaft he.pl Thal itiypeofl’ eceepdbrmedcaithl hrarimlemupded to t he

driving shaft 1 in manner ggch t hat ipgo itigns of top dead centers of the

eccentric camstHCUSN ayR1SRghEHE Hal Py £8d 1BP (Hhé THhRSet! HORfa fluid

outlet port 32 through which fluid is discharged out of

10 the tube 3. The plurality of actuation rods 4 allow the
plurality of eccentric cams 11 to be respectively
inserted in upper portions thereof and the tube 3 to be
inserted through lower portions thereof . The_plurality
of actuation rods 4 aré?actuated in such a way as to be

15 interlocked with rotation‘of the plurality of eccentric
cams 11.

Especially, the plurality of eccentric cams 11 are
mounted to the driving shaft 1 in a manner such that
positions of top dead centers of the eccentric cams 11

20 are sequentially lowered and then raised along a fluid
flowing direction.

The tube 3 has an inner diameter which is larger
than a diameter of the fixed shaft 2, by which the tube
3 is capable of performing a wavelike movement over and

25 under the fixed shaft 2.

The plurality of actuation rods 4 are mounted to
the plurality of eccentric cams 11 and the tube 3 in a
manner such that the actuation rods 4 are repeatedly
raised and lowered in such a way as to be interlocked

30 with the rotation of the plurality of eccentric cams 11.

Hence, as the tube 3 performs the wavelike movement over



flowing direction. The tube 3 has an inner diameter which is larger than a
di aneter of the fixed shaft 2, by which the tube 3 is capable of
perform ng a wavel i ke novenent over and 25 under the fixed shaft 2. The
pluralityW90H2863&kti on rods 4 are nounted to the pluralitJCHKREWBWAE i c
cans 11 and the tube 3 in a manner such that the actuation rods 4 are
repeatedly raised and lowered in such a way as to be interlocked 30 with
the rotation of the plurality of eccentric cans 11. Hence, as the tube 3
performs the waveli ke novenent over WO 03/ 25637 PCT/ KR0OO/ 01074 9 and under
the fixed shaft 2 by virtue of the actuation rods 4, the fluid which is

I ntaken throygh thgidAl ghe EQkIed?:%hlarIttO 1 heyt yherde &N tiee dgbiugt ednt ovard
the outlet port 32. 5 This will be descried in further detai

her ei nbel ow. rﬁﬁ@ 9, i $hg sfheidr vbdohect poriditaliesy Fakendhl &l tReStine
A-A of FIG 1. p p o] f 1he__actuat S tively
formed with B® fﬁ g%ﬁr%ﬁ%?yq%fécgﬁP?néirtFﬁg ﬁﬂf 88210gg%ﬁ 0 ‘ﬁﬂ&g e
possesses a sutlekapoetose-.section. Each caminserting hole 41 has a

di ameter which is t e sane i a glaneter of .the, eccegtréﬁ]canl ‘ The
eccentriPc cans- 11T&rE r@%i cti P8y PREEFEET i ntB t h&“E5RFFnsefErRg hol es
41. 15 The | gueeippelibans of the actuation rods 4 are respectively forned

with a plurality of tube |nsert|n8 slots 42. In particular, an inner
surface of each acFd&&ti &n is a side cross- sectional view taken along

the line A-A of FIG. 1. The upper portions of the
actuation rods 4 are respectively formed with a
10 plurality of cam inserting holes 41 each of which
possesses a circular cross-section. Each cam inserting
hole 41 has a diameter which is the same as a diameter
of the eccentric cam 11. .The éccentric cams 11 are
respectively inséfted into the cam inserting holes 41.

The 1lower portions of the actuation rods 4 are

[
m

respectively formed with a plurality of tube inserting
slotsd42.

In particular, an inner surface of each actuation
rod 4 which inner surface defines the tube inserting

20 slot 42, comprises upper and lower semi-circular surface
portions 421 which are symmetrically formed with each
other and a pair of plane surface portions 422 which
connect both ends of the upper and lower semi-circular
surface portions 421. The pair of plane surface

25 portions 422 enable both sides of the tube 3 inserted
into the tube inserting slot 42 to be flattened.

That is to say, as both sides of the tube 3 which
is inserted into the tube inserting slot 42, are
flattened, the fixed shaft 3 which is inserted into the

30 tube 3, forces portions of the tube 3 to be respectively

brought into tight contact with the pair of plane



rod 4 which inner surface defines the tube inserting 20 slot 42, conprises
upper and | ower sem -circular surface portions 421 which are symmetrically
formed with each other and a pair of plane surface portions 422 which
connect bwoniese of the upper and |ower semi-circular sRATACRIMIIH| ons
421. The pair of plane surface 25 portions 422 enabl e both sides of the
tube 3 inserted into the tube inserting slot 42 to be flattened. That is
to say, as both sides of the tube 3 which is inserted into the tube
inserting slot 42, are flattened, the fipxed shaft 3 which is inserted into
the 30 tube 3, forces portions of the tube 3 to be respectively brought

into tight cqutagte Wigdydhgndaid2nf ¢ ansmalD iHHA563UrRGHKRYF 0kah 10
surface portions 422 of the inner surface of each _ actuation rod_4, whereby

a space | nsiateudteionbrod ids wheweBY dibviTRAFS ntBSippetEndYRfer Face
parts by the . fixed.sha 2. F , bearkhg ds ddtssvepedybatnaeen a
circunferemﬁ%ﬂa%ﬁt%%véé%?aégi%l@éé%?e%@%ntric cag%tl %ﬁd a L

ci rcunf er entfialed ngtesfswx f ace of each actuation rod 4, which defines the

caminserting hole 41, to reduge friction_therebetwee 1 ver, a
di stanc® L1 betweditiditers 8f P vi g sHar erlvear?githg P’QESQ shaft 2

I's determ n%?if&m@@ré:ﬁ‘@i&ﬁ”@u@éra Slist s eok 2 daethnesrcaent e Scefn tHe cam
inserting hole 41 and the tube inserting slot_42, and a distanc

L4
bet ween centard ef ¢hecwpbrreRptal odd S Tentui52ee r &H af2Shr AL M ons
421 of the %Qer4§ur@ﬁgghpfdeggﬁgsacgygtQgﬁ1rqqsérwﬁhgh hener sy face

defines the
reduce friction therebetween.

10 Moreover, a distance L1 between centers of the
driving shaft 1 and the fixed shaft 2 1is determined to
be the same as a distance L2 between centers of thg_cam
inserting hole 41 and the tube inserting slot 42, and a
distance L4'5etween centers of the upper and 10Wet:semi-

15 circular surface portions 421 of the inner surface of
each actuation rod 4 which inner surface defines the
tube inserting slot 42, is determined to be smaller than
two times of an eccentric distance L3 of each eccentric
cam 11 in consideration of a percentage of contraction

20 or expansion of the tube 3. Namely, in the case that
the tube 3 repeatedly performs the wavelike movement
over and under the fixed shaft 2, as shown in FIG. 1,
fluid chambers S are repeatedly formed over and under
the fixed shaft 2 in the tube 3, whereby fluid which 1is

25 intaken into the tube 3 through the inlet port 31, is
delivered toward the outlet port 32. Due to the fact
that the distance L4 between centers of the upper and
lower semi-circular surface portions 421 of the inner
surface of each actuation rod 4 which inner surface

30 defines the tube inserting slot 42, is determined to be

smaller than two times of the eccentric distance L3 of



tube inserting slot 42, is determned to be smaller than two tinmes of an
eccentric distance L3 of each eccentric cam 11l in consideration of a
percentage of contraction 20 or expansion of the tube 3. Nanmely, in the
case thatwddigséxbe 3 repeatedly perfornms the wavel i ke nmovengrRoo/@esr and
under the fixed shaft 2, as showmn in FIG 1, fluid chanbers S are
repeatedly fornmed over and under the fixed shaft 2 in the tube 3, whereby
fluid which is 25 intaken into the tube 3 through the inlet port 31, is
delivered toward the outlet port 32. to the fact that the distance L4
bet ween centers of the upper and |ower sem -circular surface portions 421
of the inner urface of .each actuyati d 4 whieh ifaner sunf agge 30
def i nes theef"Eﬁe FrSePEf g sTHY ALIL; iggﬁ{égeram neg 0 be sraller than two
times of thgyeegest roe dilsd aniexdB ahafi® 02/ 2563 brieTiHFHROAED074108¢ each
eccentric cam 11, since a circunferential outer surface of. théa fixed shaft
2 is broughtonheetclwie! E8Ft &ctPRi Eh EIHES, 15r S8 E o 1< ndPhtai ned
upon actuatipg.thest ¥be RWHR pumphe drawing reference nuneral 5 represents
a driving éect Fon \%hi chis corﬁeged to the driving shaft 1. Hereinafter,
oper at isons of theThabe dnawirsccorefigrena® tHEgKEsen? | RIBREFBRS 2
construct ed ;as ”E”t%%Q%ﬁﬁn%qwﬁPQHeisW%Eth%tQES%EJQﬂﬁai@r9€iﬁ§|5h§kece the
t ube punp aéE&V&Pﬁg to e préesent” invention, performs a function of
delivering filuid by repeating an intaking procedure and a di scharging
procedure. , descrh@%k?@%f@%@?'%g§§§£f%dé é%’éﬂg'éﬁggahhxp according

to the present invention, constructed as mentioned

10 above, will be described in detail.

Since the tube pump according to the present
invention performs a function of delivering fluid by
repeating an intaking procedure and a dischargipg
procedute, descriptions hereinafter will be divisionally

15 given in terms of the intaking procedure and the
discharging procedure. Also, in the present invention,

the tube pump can repeatedly and continuously implement

two strokes, that is, an intaking stroke and a
discharging stroke, due to the above-described
20 arrangement of the plurality of eccentric cams 11. In

this connection, the descriptions hereinafter will be

given with respect to one intaking stroke and one
discharging stroke.

First, in the.intaking procedure as shown in FIGs.

25 3a through 3c, the actuation rod 4 which is mounted to

the tube 3 adjacent to the inlet port 31, is placed at

its lowermost position through the rotation of the

eccentric cam 11. By this, as the fluid chamber S is

created under the fixed shaft 2 inside the tube 3 which

30 surrounds the fixed shaft 2, fluid is intaken into the

tube 3 through the inlet port 31 from an external



15 given in terns of the intaking procedure and the discharging procedure.
Al'so, in the present invention, the tube punp can repeatedly and
continuously inplement two strokes, that is, an intaking stroke and a

di schar gi W§ 8¥26@Re, due to the above-described 20 arrangeP$HYKRI0/01§74
plurality of eccentric cans 11. In this connection, the descriptions
hereinafter will be given with respect to one intaking stroke and one

di scharging stroke. First, in theintaking procedure as shown in FIGs. 25
3a through 3c, the actuation rod 4 whigh is nounted to the tube 3 adjacent
to the inlet port 31, is placed at its |lowernost position through the
rotation ofgdhe-eeccentric cam1l. By this, as the fluid chanber Sis
created under the fixed shaft 2 inside the tube 3 which _30 surrounds the
fixed shaft 2, flImdotBernwares i iy t#etualR 3refr fughtidhe M A Port 31

from an extt%renaka\{\gt%%%%zl PCTEKROQ QD74 dRe §%¥;e%osltln SSEer i ¥Rr ds,

the actuation ro adjoins “the inlet port , IS placed at the

| ower nost pesi thenrobgtibe pét ahicorcglenthrd ceceantlli ovhsiarh 11s iPWht €@

mounted 5 to the drjving shaft_1. .Thergfore, .as th er 1 -_circular
surface port? oﬁhﬁzé%‘f’%ﬁ c%ﬂ%f’%t dtes X eéfe:%r?nrgér’ aj‘s%r Fgge u@%%t%es%ﬁ uati on
rod 4 which.ifRglasusfizg€acedpbiriesnt ke 1t whe dhnsersuig wed @2 Bmdean upper
hal f of the circunferential outer surface of the,fhxed shaft 2 10 are

[

brought i nterefage coht ddte wiadrudPbt K8 Ehe¥PiFi d*BRGHDeTYS 7S cr eat ed
under the fixed shaffe2¢ AbSanseRtling isbakiang RRRCedingpdhendrt ugti on rod

the circumferential outer surface of the fixed shaft 2
10 are Dbrought into close contact with each other, the
fluid chamber S is created under the fixed shaft 2.
Also, in the intaking procedure, the actuation rod
4 which is located in the middle between the inlet port
31 and the outlet port 32 which are'f¢rmed in the tube
15 3, is placed at its uppermost position. The actuation
rod 4 which is mounted to the tube 3 adjacent to the
outlet port 32, is placed at its lowermost position as
in the actuation rod 4 which adjoins the inlet port 31.
Next, in an initial discharging procedure for
20 compressing the fluid which is intaken into the tube 3
through the intaking procedure, as shown in FIG. 4, as
the actuation rod 4 which is mounted to the tube 3
adjacent to the inlet port 31 is placed at its uppermost
position through continuous rotation of the eccentric
25 cam 11, the fluid chamber S which is created under the
fixed shaft 2, is obliterated.
And, at the same time with this, the actuation rod
4 which is mounted to the middle of the tube 3, is
placed at its' lowermost position through interlocked
30 rotation of the eccentric cams 11 which are mounted to

the driving shaft 1. The actuation rod 4 which is



4 which is
port 32 wh
posi tion.

| ocated in the mddle between the inlet port 31 and the outl et

ich are fornmed in the tube 15 3, is placed at its uppernos

The actuation rod 4 which is nounted to the tube 3 adjacent to

t

the out|wO0@@563732, is placed at its | owernost position aRCT/KROGHA74

actuation

di schargin
t he tube 3
actuation

31 is plac
eccentric

shaft 2, i
4 which is
position t
nmounted to

rod 4 which adjoins the inlet port 31. Next, in an initial

g procedure for 20 conpressing the fluid which is intaken into

t hrough the intaking procedure, as shown in FIG 4, as

t he

rod 4 which is nounted to thg4tube 3 adjacent to the inlet port
ed at its uppernost position through continuous rotation of the

2RoAMLAL ot bl kibd shamheloehemic s Grepledoondesathes fixed
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, at t sane tinme with this, the actuation rod
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constitutes the inner surface of the actuation rod 4
which inner surface defines the tube inserting slot 42,
and a lower half of the circumferential outer surface of
the fixed shaft 2 are brought into close contact with
each other, whereby the fluid chamber S is éreated over
the fixed shat 2 in the tﬁbé.B. Also, as the eccentric
cam 11 which is mounted to the middle of the driving
shaft 1, is also rotated by an angle of 180° from the
position shown in FIGs. 3a through 3¢ and places the
corresponding actuation rod 4 at the lowermost position,
the wupper semi-circular surface portion 421 which
constitutes the inner surface of the actuation rod 4
which inner surface defines the tube inserting slot 42,
and the upper half of the circumferential outer surface
of the fixed shaft 2 are brought into close contact with
each other, whereby the fluid chamber S is created under
the fixed shaft 2 in the tube 3. Further, as the
eccentric cam 11 which is mounted to the driving shaft 1
and adjoins the outlet port 32, is rotated by an angle
of 180° from the position shown in FIGs. 3a through 3c
and places the corresponding actuation rod 4 at the
uppermost position in the same manner as the eccentric

cam 11 which adjoins the inlet port 31, the lower semi -

is

e corresponding actuation rod 4 at the ugpernnst posi tion,
the | ower sesirrespoudangsactacs yoor triogh 421t \#Hie hUPRSREPF



and a lower half of the circunferential outer surface of the fixed shaft 2
are brought into close contact wwth each other, whereby the fluid chanber
Sis created over the fixed shat 2 in the tube 3. Also,. as the eccentric
15 cam 11W@HI188637s nounted to the middl e of the driving KRN0 Y 5] 5o
rotated by an angle of 180 fromthe position shown in FIGs. 3a through 3c
and places the corresponding actuation rod 4 at the | owernost position,

t he upper sem -circular surface portion 421 which 20 constitutes the inner
surface of the actuation rod 4 which ijnpper surface defines the tube
inserting slot 42, and the upper half of the circunferential outer surface
of the fixed.s I r.o 19 @ £l afel @ontaedt Whites eeled oOhher,

wher eby thecffgﬁgggﬁgﬁggﬁgg #gng?égﬁed under 25 the fixed shaft in the
tube 3. Furthefacas bhe tkecemttiatiemn HOhhidhwhd chouAPBETt 0SPREAEFI vi ng
shaft 1 and adjoins . the outl et . 32, 4.5 rptat b BHGL i £180
fromthe poSPtd 55 Hdtth ?ﬁb%|¢£?8%§5P%rgﬂg 3§£'a§gdp¥§%25 théLe né
correspondi pg agtdiatiefudifsrdntial heuBoruppeifaost qfodihe ohikedt RBassne

manner as the eccentric _cam 11 which adjoins_the inlet rt 3 e | owner
senmi WO 01/ 2568FePCPERRIDL01674° 1&58FFch8P%§6Ff agék.%or??‘sﬁ 4§Eh\%ﬁgi’ch

constitutes efhe S¥hfiage @fadiher agt ual | ORes0Ed 4 oweirc thanéi xedr f ace
defi nes thew%gggkgﬁser?ing slot 42, and the lower half of the

ci r cunf er entshalf tot ém $dpef &edeof3 -t he fixed shaft 5 2 are brought into close
contact w th each ot her theptl ¢hdichaibein Sidsiaeareadiover the
shaft 2 in®hé t%%%g%c?&%é(e’ 3

fixed a consequence, the fluid which is intaken
into the tube 3 through the intaking procedure, flows into
10 the fluid chamber S which is created under the fixed

shaft 2 at the middle of the tube 3, and is compressed
therein.

‘ Finally, in a final disgharging procedure for

discharging the fluid?which has undergone the initial

15 discharging procedure, out of the tube 3, as shown in

FIG. 5, as the actuation rod 4 which is mounted to the

middle of the tube 3, is placed again at the uppermost

position through continuous rotation of the

corresponding eccentric cam 11, the fluid chamber £

20 which .is created under the fixed shaft 2, is
obliterated.

And, at the same time with this, as the eccentric

cam 11 which is mounted to the driving shaft 1 and

adjoins the outlet port 32 is integrally rotated with

25 the driving shaft 1, the actuation rod 4 which is
mounted to the tube 3 adjacent to the outlet port 32, is
placed again at its lowermost position.

Namely, as the eccentric cam 11 which is mounted
to the middle of the driving shaft 1, is rotated again

30 by an angle of 180° from the position shown in FIG. 4

and places again the corresponding actuation rod 4 at



the tube 3 through the intaking procedure, flows into 10 the fluid chanber
S which is created under the fixed shaft 2 at the mddle of the tube 3, and
is conpressed therein. Finally, in a final discharging procedure for

di schar gi W@ 0838637 | ui d whi ch has. undergone the initial 1PG/KERNMY g
procedure, out of the tube 3, as shown in FIG 5, as the actuation rod 4
which is nounted to the mddle of the tube 3, is placed again at the
uppernost position through continuous rotation of the corresponding
eccentric cam 11, the fluid chanber S 2@5which is created under the fixed
shaft 2, is obliterated. And, at the sanme tine with this, as the eccentric
cam 11 mhlcmhé;ﬂppetﬁdstopbhetdmnmrﬁh%hb@Wen aaui- QéF@Pﬁ§rtﬁ@ﬁﬁﬂQQﬂ port

32 is integrall ,rotated t .25 the dr|V|ng af, t at.ico d 4
which is rrrRFPﬁ"ebOIi‘o 4ehe %ﬁ@ FHF LAY t?‘% ltnngﬁi etgllg%?% t)Ifl erHegl aced
agai n at its;dQuer®st Heesi i ahidamehyerassihtaee ceetfrinescanhdl twhech is

nmounted to the m ddl e of the driving shaft 1, s rotate ga|F by an
angl e of 180ngenmin®ie FISitti oh2shovidn EPE 4 %‘?ﬁ%lrpl agdfn t

cor r espondi ng, acALLER: 108 8,8 MONMYRRE b PEHARPOLO0Za LS 2 harre

upper nost position ower sem -circular surface portion 421 whi ch
consti t ut es wheudgmeinsor tidoseofcarteactacy il i eachoathewhi eheneher Qi f ace

el nes the 1 be, HIBRRLEDS, 3Lob-Es ok dhpres el et o cne |
contact withegashsot her sowhasehyhe heccentric cam 11 which is mounted
to the driving shaft 1 and adjoins the outlet port 32,

10 is rotated by an angle of 180° from the position shown
in FIG. 4 and places the actuation rod 4 at the
lowermost position, the upper semi-circular surface
portion 421 whlch constltutes the inner surface of the
actuation rod 4 Wthh inner surface defines the tube

15 inserting slot 42, and the upper half of the
circumferential outer surface of the fixed shaft 2 are
brought into close contact with each other, whereby the
fluid chamber S is created again under the fixed shaft 2
in the tube 3.

20 Consequently, the fluid which is compressed while
undergoing the above-described initial discharging
procedure, is discharged out of the tube 3 through the
fluid chamber S which is created under the fixed shaft 2
adjacent to the outlet port 32.

25 on the other hand, while the above descriptions
have been provided with respect to the actuation rods 4
which are mounted to the tube 3 adjacent to the inlet
port 31, the middle and the outlet port 32 of the tube
3, it is to be readily understood that, as shown in FIG.

30 1, other actuation rods 4 which are mounted to the tube

3 between the inlet port 31 and the middle of the tube 3



fluid chanber S is created over the fixed shaft 2 in the tube 3. Also, as
the eccentric cam 11 which is nmounted to the driving shaft 1 and adj oi ns
the outlet port 32, 10 is rotated by an angle of 180 fromthe position
shown i nwid dp2ség7and pl aces the actuation rod 4 at the | operRRedo1p@Si tion,
t he upper sem -circular surface portion 421 which constitutes the inner
surface. of the actuation rod 4 which inner surface defines the tube 15
inserting slot 42, and the upper half of the circunferential outer surface
of the fixed shaft 2 are brought into céose contact with each other,
whereby the fluid chanber Sis creat edt gain under the fixed shaft 2 in

the tube 3. 2Q Consequently, t fluld which is,compressed iLLe
under goi ng BRE BE&VE Hlestiﬁyﬁ‘&fﬂﬁﬁ t‘?%al%}b‘? s%#é‘? gt n%%pgg%eaﬁ}ré@?ki port
di scharged gqut gf-¢f ha diheprddedughrd heed fand dl ehender 1S whthhai sagr eat ed

under the fixed shaft 2 adjacent to the outlet port 32. 25 On_the other
hand, whil eashetabobe dtReeThPrbad Wit pdem FHoVind Wt & edpeCio the

actuation r whi r e mount edpto Lhe duhgch adhReeni1 i Aqt ke uial et
port 31, thgg?ﬁrcﬂig% f%%hsgcg:gt %1? S%rtliaBZ of quhe tube 3, itgi S tu(% be

readi | y undéiswoodhtbhagh ashehowbe n 35| Gvh8geby otherisicoeasidnia ode 4

which are nmounted to the tube 3 . between t | r .and._th 1 ddl e
of the t ubeBIVRYEL A Rt T oo He LAl ThePoLans 88 LiRHE 0] D
tube 3 and phecqetilet ip@istr32, are also repeatedly raised and |owered in

such a way as to be interlocked with the drivi n% shaft 1 a&'rlld t her eby,
preci sion can be MRF§e¥SEporvRbher &S PPYRi §eS ave been

riptions

mainly provided with respect to fluid flow which is
10 effected in the lower part of the tube 3 which lower
part is defined under the fixed shaft 2, a person
skilled in the art will readily recognize that £fluid
flow which is the same as that effected in the lower
part, 1is 3150 effected at the samé time in the upper
15 part of the tube 3. Therefore, a fluid flowing cross-
sectional area at any point along the fixed shaft 2 over
and under which upper and lower fluid chambers S are
repeatedly created in the tube 3 in a manner such that
the upper and lower fluid chambers S are partitioned
20 from each other by the fixed shaft 2, is always held
constant, whereby it is possible to prevent pulsation

from being generated.
FIG. 6 is a side cross-sectional view illustrating
a tube pump in accordance with another embodiment of the
25 present invention. In the tube pump according to this
embodiment of the present invention, the tube inserting
slots 42 which are respectively formed at the lower
portions of the actuation rods 4 in the above-described
embodiment, are replaced with tube inserting holes 42
30 each of which has a circular cross-section, and a tube 6

having a circumferential outer surface which possesses a



5 flow through the tube 3, whereby it is possible to provide a tube punp
whi ch can be reliably applied to the precision industry. Mreover, while

t he above descriptions have been

mai nly provided with respect to fluid

flow whi cltwo@nsd®y effected in the | ower part of the tube 3pawikrbodioner part
is defined under the fixed shaft 2, a person skilled in the art wll
readily recognize that. fluid flow which is the sane as that effected in
part, is also effected at the sane tinme in the upper 15 part of

the | ower

the tube 3. Therefore,

along the fixed shaft 2 over and under which upper and | ower fluid

chanber s S&&%mﬁ%?ﬁ&fﬁég-géeeﬁsﬂ i nshe dube 3dh aspRAEE Syl dibhat

a fluid flow ng;gross- sectional area at any point

t he

upper and lower uid chanbers S are partitioned 20 from each other by the
fi xed shaftdefires al aayslbel d 61consitsant ins#retresby throgghossing e twppr event

pul sati on

frombein ener d..FI.G 6.is a side cross-sectional view
illustrati r?dlsegttltﬁ%qb%rﬁ)s i‘ﬁi gc%%r%%c%c%%%oarhoﬁ%%sr 4Z'nbodi ment of the
present inventiont | Bhike tuke, puhe adaaedi ngutbaddi fenbhd meabeofs t he
present invention, the tube inserting slots_42 which are r esgoecti vel y
formed at tiid droviemneRor e bRse oflet hBegctNgt FOREr Bds FOMRIHRE

above- descrj hed ,empodient.; rane ke RhaTateNddy dithes | 5Er hhag shghesr 42 30

upper

each of which has a circular cross-section, and a tube 6 having a
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and the fixed shaft 2 always forces portions of the tube
6 inserted through the tube inserting holes 42' of the
actuation rods 4, to be respectively brought into tight

contact with portions of each actuation rod 4, at the

pair of plane surface portions 612, whereby a space

insidé:the tube 6 1s divided into upper andilower space
parts by the fixed shaft 2.

Also, it 1is to be readily wunderstood that a
distance L5 between centers of the upper and lower semi-
circular surface portions 611 of the inner surface of
the tube 6 which inner surface defines the slot 61, 1is
determined to be smaller than two times of an eccentric
distance L3 of each eccentric cam 11 in consideration of
a percentage of contraction or expansion of the tube 6.

Accordingly, by altering only a cross-sectional
shape of the tube from the circular hole to the slot 61,
the same operations as in the above-described embodiment
can be accomplished.

FIG. 7 is a side cross-sectional view illustrating
a tube pump in accordance with still another embodiment
of the present invention. In the tube pump according to
the present invention, each actuation rod 4 has a cam

mounting section 43 and a tube mounting section 44 which

25

KRD/ 01074
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inserting holes 42' of the actuation rods 4. At this tine, the inner
surface of the tube 6 5 which inner surface defines the slot 61, conprises
upper and | ower sem -circular surface portions 611 and a pair of plane
surface pW11@A637612 whi ch connect both ends of the upperPCIAGRIGIL

sem -circular surface portions 611, and the fixed shaft 2 always forces
portions of the tube 10 6 inserted through the tube inserting holes 42' of
the actuation rods 4, to be respectively brought into tight contact with
portions of each actuation rod 4, at thgg .pair of plane surface portions
612, whereby a space inside the tube 6 is divided into upper and | ower

space 15 paits bynhBetkidxed tshafdci? otNet0 byl ta itsirdge beetibadi by . untes st ood
that a distance L5 between centers of the upper and | ower senj- circular
surface portiehe ERMHFinge SeFtdCsuffay ofF2ChheRE HBRE 6O/ X i finetS

surface defifesyl g wiket 6Jpans 3P ﬁf&ﬁé%ﬂ?ﬂa&@ Ber$ARHLrs 4ham i, t i mes

of an eccentric i stance L3 of each eccentric cam 11 in consideration of
a per cent agepair cofit vacttiiom lorgwhidses st @navé dhepoabé et Adctesi ®gl yhe by

altering only a cross-sectiona ha of th uhe m t he I hol e
to the gl ot %aneZ?"ﬁ‘F} $ank°6 é‘r’g i%%s} a%éi gh% % uoavelo esclfrgld (nga{o
enbodi ment  &aspbe &Qﬁ@nbhbshadmdﬁﬂag7bé6tﬂoﬁ$da4£r©SS{3ﬁ£té©ﬂaéty®ﬂW

illustrating a tube punp in accor ance mnih st%él other enbodi nen of
the present ?%@%nt?ontolnb?her?hﬁé puP actorer 320t hd pfeskht?
invention, each.@ciyation rod 4 has a cam nounting section 43 and a tube

nmounti ng section 44 which WO 01/ 25637 PCT/ KROO/ 01074 18
Hence, by enabling the tube mounting section 44 to

10 be raised and lowered along the vertical direction, a
lower part of the actuation rod 4 is prevented from
fluctuating, whereby it is possible to secure

operational stability.

Industrial Applicability
15 As a result, by the tube pump according to the
present invention, advantages are provided in that,
since the tube pump does not cause bending or folding of
a tube when the tube pump 1s actuated, the tube 1is
prevented from being ruptured, whereby it is possible to
20 semi-permanently use the tube.
Moreover, because the tube which is inexpensive
and has not so high flexibility and elasticity, is used,
a manufacturing cost of the tube pump can be reduced.
Furthermore, due to the fact that a fluid flowing
25 cross-sectional area at any point along a fixed shaft
over and under which upper and lower fluid chambers are
repeatedly created in the tube in a manner such that the
upper and lower fluid chambers are partitioned from each
other by the fixed shaft, is always held constant,

30 pulsation is not generated, whereby it is possible to



are connected with each other by a hinge nenber 45. The tube nounting
section 44 of each actuation rod 4 is fornmed with a pair of plane. surface
portions 441, and a pair of vertical guides 46 are disposed at sides of
the 5 pl an® @wsérce portions 441 of the actuation rods 4 tecT/RR6UN1674 he
tube nmounting sections 44 of the actuation rods 4 to be raised and | owered
along a vertical direction. Hence, by enabling the tube nounting section
44 to 10 be raised and |l owered along the vertical direction, a |ower part
of the actuation rod 4 is prevented frogm fluctuating, whereby it is

possi ble to secure operational . stability. Industrial Applicability 15 As
a result, bychRert Wba MM @RSOKHLBE tAnt Be rRnasenty idyemMddngoagyant ages
are provided in that, since the tube punp does not cause bendi ng or
fol di ng of paerébéophéRduRETrYube punp Is actuated, the tube is prevented
frombeing ruptured, whereby it is possible to 20 sem -permanently use the
tube. Moreover, because the tube which is inexpensive and has not so high
flexibility and elasticity, is used, a manufacturing cost of the tube punp
can be reduced. Furthernore, due to the fact that a fluid flowng 25
cross-sectional area at any point along a fixed shaft over and under which
upper and |l ower fluid chanbers are repeatedly created in the tube in a
manner such that the upper and |ower fluid chanbers are partitioned from
each other by the fixed shaft, is always held constant, 30 pulsation is
not generated, whereby it is possible to WO 01/ 25637 PCT/ KROO/ 01074



19 render a tube punp which can be reliably applied to the precision

i ndustry. WD 01/ 25637 PCT/ KROO' 01074 20 dCains 1. A tube punp conprising:
a driving shaft having a plurality of eccentric cans which are nounted to
the drivi WP8MH37 in a manner 5 such that positions of toPCHEROVEEM ers of
the eccentric cans are sequentially |owered and then raised along a fluid
flowing direction, the plurality of eccentric cans being spaced apart one
from anot her by a predeterm ned distance; 10 a fixed shaft positioned
parallel to the driving shaft; a tube B&ving an inner dianeter which is

| arger than a dianeter of the fixed shaft and surrounding the fixed
shaft; and 15 a plddadngy of actuation rods formed, at upper portions
thereof, with a pIurallgy QI %méﬂﬂay )l es into which the plurality
of eccentric cans are respéctive erte and, at |ower portions
thereof, wth a @ udaliirb’.yxgofsha,ﬂie has'engl reg pﬂutrsltilmyougﬁ widoemta0id he

tube is inserted plurality of act i on_rods repeat edl y raised
and Iomeredan%nﬁﬂﬁgbwﬁﬁea? Pg e tPnt %ﬁ(é%&%?%ﬁt%ﬁ g?afpoﬁ i
pluraligy ofs,@CaaHd i SoS2Bong. of NEop UBEaRUBBNAE YS! BfMEdel o HeditPik
wherein 25 an inner surface of each actuation rod which inner_ surface

defi nes the qause fRESeradIUEligtllcolpresed @perthen raised along a
fluid flowing direction, the plurality of eccentric cams

being spaced apart one from another by a predetermined
distance;

10 a fixed shaft positioned parallel to the driving
shaft;

a tube having an inner diameter which is larger
than a diameter of the fixed shaft and surrounding the
fixed shaft; and

15 a plurality of actuation rods formed, at upper
portions thereof, with a plurality of cam inserting
holes into which the plurality of eccentric cams are
respectively inserted and, at lower portions thereof,
with a plurality of tube inserting slots through which

20 the tube is inserted, the plurality of actuation rods
being repeatedly raised and lowered in such a way as to
be interlocked with rotation of the plurality cf

eccentric cams.

-2. The tube pump as claimed in claim 1, where:in

25 an inner surface of each actuation rod which inner
surface defines the tube inserting slot, comprises upper

and lower semi-circular surface portions and a pair of
plane surface portions which connect both ends of the
upper and lower semi-circular surface portions, and the

30 fixed shaft always forces portions of the tube inserted



and |l ower sem -circular surface portions and a pair of plane surface
portions which connect both ends of the wupper and | ower sem -circul ar
surface portions, and the 30 fixed shaft always forces portions of the tube
i nserted WO ®R533637 PCT/ KROO/ 01074 21 through the tube iHSEKRIMYOIH ot, to
be respectively brought into tight contact with the pair of plane surface
portions of the inner surface of each actuation rod, whereby a space
inside the tube is divided into 5 upper and | ower space parts by the fixed
shaft. 3. The tube punp as clainmed in cRainms 1 or 2, wherein a distance
bet ween centers of the driving shaft and the fixed shaft is determned to
be the sane tAsxrduwmt thet wesbecehheestdhgt helebm itdettd ngFesHestaMme he t ube

10 inserting slot, and.a distance bet nt.er f u r ower
seni - ci rcul %rqé‘lﬂ&'ftace”btoort itolrcrlg&of Cﬁ%et%%n(e@%hur?%%e too e'Leracﬁc uar%‘éon r od
i s deternineftfade psreldes bhamhiewa rrigresswf £ are ect ertiche aditstagniom of

each eccentric camin consideration of _.a p&rcenta e .of lS,gogtr.acti on or
expansi on ofrahe vOBESPY. rhEPEGBe Pfhias t&Cai i 151 @RS 9weréin a

bearing is iptervengd halueanaLigomd eseninal £ pd@rshsee face of the
eccentric camand a circunferential inner surface of each actuation rod,
whi ch defines the cam 20 inserting hole, to reduce friction therebetween.

5. The tube purp as ol aijed | G,¢! BLRLLader el feat BR i ddSEr bing, 1 ot s

of the actuation rods are forned as circular tube Inserting holes, and a
t ube havi ngyrerdircunf @i enhhak beteresurdeacewhich pbssdssesng 2haftr cul ar
CrOSS-SeCtigﬂu?qgufnfi£glrsggEEafg g@%é?mined to be the same as that
between centers of the cam inserting hole and the tube
10 inserting slot, and a distance between centers of the
upper and lower semi-circular surface portions of the
inner surface of each actuation rod is determined to be
smaller than two timés of an eécentric distance of each
eccentric cam in consideration of a percentage of

15 contraction or expansion of the tube.

4. The tube pump as claimed in claim 1, wherein
a bearing is intervened between a circumferential outer
surface of the eccentric cam and a circumferential inner
surface of each actuation rod, which defines the cam

20 inserting hole, to reduce friction therebetween.

5. The tube pump as claimed in claim 1, wherein
the tube inserting slots of the actuation rods are
formed as circular tube inéerting holes, and a tube
having a circumferential outer surface which possesses a

25 circular cross-section and an inner surface which
defines a slot, is inserted through the circular tube

inserting holes of the actuation rods.



defines a slot, is inserted through the circular tube inserting holes of
the actuation rods. WO 01/25637 PCT/ KROO/ 01074 22 6. The tube punp as
claimed in claim5, wherein the inner surface of the tube which inner
surface W&I012863% he sl ot, conprises upper and | ower seni -PETKRMWUIT4S yr f ace
portions and a pair of plane surface 5 portions which connect both ends of
the upper and | ower sem -circular surface portions, and the fixed shaft

al ways forces portions of the tube inserted through the circular tube
inserting holes of the actuation rods, e be respectively brought into
tight contact wth portions 10 of each actuation rod, at the pair of plane

surface portions,g wher efie & $RaGsuhgShslect Aeméabeni s1diw ded wHarea riipper
and | ower space parts by the fixed shaft. 7. The tube punp. as clained in
claim 1, wherhsininegh muitacen gfod e FuRem WURh ngraeX i G ERFS tube

15 nounti ng ti0 jch con Lt h h othar Ry ngs.smenber,
t he tube mtﬁ]eterlclr{lgeés]e\é\gll%n %¥Sgéch88§%?gg#onu§gg istdformed wth a plair of
pl ane surfacerqdrdt ossrfane goqeiiyorsd wedt ixapagui dds piendi spusfatet

sides of the plane surface portions,of .the actuation 20 rods tp .enahle the
t ube nounti riﬁ%ste‘c‘?r?%nghb‘f:ht Eanﬁgquﬁt&n %C%s ?% % SrabP8ed &t Iloov\%bred

along a vertd&@l-c Oid€rds Olsurface portions, and the fixed shaft
always forces portions of the tube inserted through the

circular tube inserting holes of the actuation rods, to

be respectively brought into tight contact with portions

10 of each actuation rod, at the pair of plane surface
portions, whereby a space inside the tube is divided

into upper and lower space parts by the fixed shaft.

7. The tube pump. as claimed in claim 1, wherein

each actuation rod has a cam mounting section and a tube

15 mounting section which are connected with each other by
a hinge member, the tube mounting section of each
actuation rod is formed with a pair of plane surface
portions, and a pair of vertical guides are disposed at
sides of the plane surface portions of the actuation

20 rods to enable the tube mounting sections of the
actuation rods to be raised and lowered along a vertical

direction.



