DESCRI PTI ON PASTE EJECTI ON APPARATUS 5 Technical Field: The present
invention relates to a paste ejection apparatus for ejecting slurry-Ilike
paste in which a viscous substance and a filler conponent are m xed, such
as conductive paste. 10 Background Art: As a nethod of joining electronic
parts such as a sem -conductive chip to a print board or a lead franme, a
resin adhesive is used nuch. As a kind of resin adhesive, conductive 15
paste has been known, in which a conductive conmponent such as netal powder
is added in the resin thereby to applyescrdructowity to the joint. Since the
conductive paste has a function of the adhesive, and al so can cause the
joint to. conduct electrically, it is much used in order to secure a

sem -conductive el enent 20 onto the board and cause the sem -conductive

el ement to conduct to an el ecPasd® EUECTEONOAPB®ARAETUS conductive paste is
obtained by m xing a main conponent as a resin adhesive such as epoxy
resin, curing agent for curing the epoxy resin, or cure accelerator, with
metal 25 powder havi ng conductivity. As the netal powder, silver powder is
much used. THEdundietiVechdste is supplied in the shape 1 of slurry in
whi ch silver powder having each kind of shape in order to inprove the
conductivity, for exdff ebrasgnrhbi Angkapaegn relates to a paste ejection

apparatus for ejecting slurry-like paste in which a viscous
substance and a filler compcnent are mixed, such as conductive
i paste.
10

Background Art:

As a method of joining electronic parts such as a
semi-conductive chip to a print board or a lead frame, a resin
adhesive is used much. As a kind of resin adhesive, conductive

15 paste has been known, in which a conductive compcnent such
asmetal powder isaddedintheresintherebytoapplyconductivity
fo the joint. Since the conductive paste has a function of
the adhesive, andalsocancause the joint toconduct electrically,
it is much used in order to secure a semi-conductive element

20 onto the board and cause the semi-conductive element to conduct
to an electrode of the bkoard.

This conductive paste is obtained by mixing a main
component as a resin adhesive such as epoxy resin, curing agent
for curing the epoxy resin, or cure accelerator, with metal

25 powder having conductivity. As the metal powder, silver powder

is much used. The conductive paste is supplied in the shape



silver powder or flake-shaped silver powder, is mxed with the resin
adhesive. 5 For an applying apparatus of applying this conductive paste, an
ej ection apparatus for ejecting the conductive paste is provided. A plunger
type ejection apparatus has been known, which sucks the conductive paste
into a cylinder roomand ejects it by a reciprocating novenent of a

pl unger. Since the ejection 10 by the reciprocating of the plunger is
performed only intermttently, in case that it is necessary to perform
paste applyig® ofuhighiaf khecRney 1byrpephaer magtihg ejzect ilomd idtesksand |y,
a multi-plunger type paste apparatus having plural plungers is generally
used, for exampbeddrsc noserbvathd cbPdU@2A-A87 780 dapanese a4 it ysMysked
Application Publication Number: Hei 02-078773). For such the nulti-plunger
type paste ej=civan mappdeat us, firkershapedssadnyetro peweetr ,t hies pasted ey eth ed
fromthe respective plungers in order fromone fixed ejection port.
Therefore, 20che sragiactadmnesappar at us has a port switching function.
Regarding this port switching, generally, an opening surface of a cylinder
bl ock for5 which a pl Frjererhebpliysnprampaiedt s dfr erghyingt bhisl ¢erdeont et
with a fixed block for which an ejection port is provided, and the opening
portion of eddsPtuRder] ESLR2SNCAIRANA It d@TWRT BCt Hed dhec FPBAUBEAT € PR B Yer .
In this type,, the slide-contacting surface between the opening surface of

2 the cylindekS BFEURAEAY t A FUNESE bYBRIE Xt bAPRET At a2 HBFEP OO

preventing tQﬁrﬁ%?%%c %Ogﬁé%%%bﬂ tgg%%gggtég%t%wgcgﬁggggi"roomaﬂuiejects

it by a reciprocatingmovement of a plunger. Since the ejection

10 by the reciprocating of the plunger is performed only
intermittently, in case that it is necessary to perform paste
applying of high efficiency by performing the ejection
incessantly, amulti-plunger type paste apparatus havingplural
plungers is generally used, for example disclosed in

15 JP-U-02-078773 (Japanese UtilityModel Application Publication
Number: Hei02-078773).

For such themulti-plunger typepaste ejecticn apparatus,
it is necessary tc eject the paste ejected from the respective
plungers in order from cne fixed ejection port. Therefore,

20 itsejectionapparatus hasaport switching function. Regarding
thisport switching, generally, an opening surface of a cylinder
block for which a plunger hole is provided is brought intec
slide-contact with a fixed block for which an ejection port
is provided, and the opening portion of each plunger is

25 communicated with the ejection port in order. In this type,

the slide-contacting surface between the opening surface of



Therefore, such paste | eakage preventing neasures are adopted that
surface-finishing of high accuracy for this slide-contact 5 surface in parts
working in order to prevent occurrence of clearance, and use of a mechani sm
whi ch applies the predetermined surface pressure at the operation tine.
However, since the conductive paste is the slurry including a |arge anount
of filler conponents such as silver 10 powder and solid particles, in the
conventional paste ejection apparatus, depending on constituent parts, the

solid particlwgse ciynt espesstbdebnaemd hexshide ol easanten afs 4 Beagesbrpiagi i on
are easy to be attached onto the sliding surface, so that closeness of the
sliding surf aftxer ipselicndenedthadddtd $root 1pakvrgtiatidert hak the masierd eaks
fromthe seal portion to the outside. |In addition, in such the paste

ej ection apparfatarssfordiesstrpystae Reakiagei o ¢ hatt 1139 Imegls ure sva e cudo @rned
includes the netal powder is ejected. Therefore, since |eakage of the

| i qui d i nsi dechdie sardecieod imecshangsnt daybescaubady dper Ab i ors RGlanchpardts
wear, the plunger sliding portion and the port switching portion require

hi gh seald ng sibifdes . itopeyes , wgekeral Ly todesetor prehventi gieeaddanag abfi ity
increases sliding resistance of the plunger. Therefore, a load onto the

dri ve nechani&rgasiich pbéiysicochssechhaighumyeth apet bagéde mpdegrpined

| ar ge-si zed 25 drive nmechanismis required. As described above, it was
difficult to FHal3cR REEOMRt2pddte GEFRAGT RN dpptfr-at us which 3 secures the

hi gh sealing ability.,  Disclosure of |nvention: . .
g g yHowever, s{nce tﬁe conductive paste is the slurry

including a large amount of filler compcnents such as silver
10 powder and solid particles, in the conventional paste ejection
apparatus, depending on constituent parts, the solid particles
interposed between the slide clearance of the seal portion
areeasytobeattachedonto theslidingsurface, sothat closeness
of the sliding surface is hindered and it is not prevented

15 that the paste leaks from the seal portion to the outside.
In addition, in such the paste ejection apparatus,
the slurry-like liquid that is high in visccous and includes
the metal powder is ejected. Therefore, since leakage of the
liguid inside the ejection mechanism causes a bad operation
20 andpartswear, theplunger slidingporticnandtheport switching
portion require high sealing ability. However, generally to
secure the high sealing ability increases sliding resistance
of the plunger. Therefore, a load onto the drive mechanism
which reciprocates the plunger increases, so that a large-sized
25 drive mechanism is regquired. As described above, it was

difficult to realize a compact paste ejection apparatus which



Therefore, an object of the invention is to provide 5 a paste ejection
appar atus which can prevent the paste from excessively |eaking fromthe
seal portion. Furthernore, another object of the invention is to provide a
smal | -si zed and conpact paste ejection apparatus which can secure the high
sealing ability. 10 In accordance with the invention, there is provided a
paste ejection apparatus for ejecting slurry-like paste in which a viscous
substance and a filler conponent are m xed, conprising: a cylinder block
bei ng rot at abjea\ghout e ot ienalin@Xds biva rotation drive neans, and
contacting slidably with 15 a seal surface of a seal nenber through a slide
surface orthogonal to the rotational axis; plural cylinder holes provided
in the direction of the rotational axis of the cylinder block and

i ncl udi ng openigig) Eartd ahs roramd @at: equal intervals on the sane
circunference of a circle having the rotational axis of 20 the slide surface
as a center; a pl ungahdrsertegd amntabeach o LWhendervardiein a plungearowdidee
means reciprocating this plunger in synchronization with the rotation of

sai d cyl itndera aodle efdatsiorarprsecont: conmimicat immgeyport sthpr qd sded forort he
seal surface and conmmunicating with the opening portions of the cylinder 25
hol es i n t he gxcetstisra helk alotrer  psositheorsadfl thegrteydri.nder bl ock; first and
second external ports communicating 4 respectively with the first and
second connunicatingFﬂﬁﬁ$§IWQﬂQMuﬁﬂQU&ﬁ%e%@]%%%b@g;thehéﬁ§pﬁ§lﬁarﬂﬁoﬁ0

| ocated on the peripheral_side of the seal surface, closed and surrounded
provide a small-sized and compact paste ejection apparatus

{ which can secure the high sealing ability.

10 In accecrdance with the invention, there is provided
a paste ejection apparatus for ejecting slurry-like paste in
which a -viscous substance and a filler component are mixed,
comprising: a cylinder block being rotatable about a rotational
axlis by a rotaticon drive means, and contacting slidably with

i5 a seal surfaceof a seal member throughaslide surface orthogonal
to the rotational axis; plural cylinder holes provided in the
direction of the rotational axis of the cylinder block and
including opening portions formed at equal intervals on the
same circumference of a circle having the rotational axis of

20 the slide surface as a center; a plunger inserted into each
cylinder hole; a plunger drive means reciprocating this plunger
in synchronization with the rotation of said cylinder block;
first and second communicatingports providedon the seal surface
and communicating with the opening portions of the cylinderx

25 holes in the predetermined rotary position of the cylinder

block; first and second external ports communicating



by the seal nenber and the cylinder block to be a circular 5 ring-shaped
space; and a ring-shaped external seal nenber attached into the housing
portion, including a first seal material having self-lubrication and a
second seal material being rich in elasticity. Furthernore, in the paste
ej ection apparatus according 10 to the invention, the housing portion is
formed by opposing an outer surface of the seal nenber to an inner surface
extending axially fromthe cylinder block. Furthernore, in the paste

ej ecti on appaf&dpsc eLeQI @i Agtht ehkhe€iiraverhidokedditl sesenthseal inmtgsied of
the external 15 seal nenber is fitted onto the outer surface of the seal
menber, and tihterdudgist tsealsem@nmbyemkafr ;t he extermal psealonenbenteld dabl yhe
contacts with the inner surface of the cylinder block. In another aspect of
t he i nventi orpethehdoaki agdpoofi the issaflorsmed aloy , opfasiany amd | sumerosudédce
extending axially from 20 the seal nenber to an outer surface of cylinder
bl ock. Furt hernotlee &ealhmephstreasfedhieoryvdppaeat bdoadcdrdiby atoltdiglar

i nvention of the above aspect, the first seal nmenber of the external seal
menber sl5 dabiingorhareed @PeRet harsutder riggr sharedf exhersypli el breygker and
t he second seal material 25 of the external seal nenber is fitted onto the
i nner surfacetdched 3BAP FESLEICUSITY heFalty, iheleding gedlifnbfahas a

recess portion, and the second seal nenber is held by the recess portion of
the first sedlebpbet having self-lubrication and a sécond seal material

being rich in elasticity.
E Furthermore, in the paste ejectiocn apparatus accerding
10 to the invention, the housing portion is formed by opposing
an outer surface of the seal member to an inner surface extending
axially from the cylinder block.
Furthermcre, in the paste ejection apparatus according
to the invention, the second seal material of the external
15 seal member is fitted onto the outer surface of the seal member,
and the first seal member of the external seal member slidably
contacts with the inner surface of the cylinder block.
In another aspect of the invention, the hcusing portioen
is formed by opposing an inner surface extending axially from
20 the seal member to an outer surface of cylinder block.
Furthermore, in the paste ejection apparatus according
to the invention of the above aspect, the first seal member
of the external seal member slidably contacts with the outer
surface of the cylinder block, and the second seal material
25 of the external seal member is fitted onto the inner surface

of the seal member.



I n anot her aspect of the invention, the paste ejection 5 apparatus
conprises cylinder block being rotatable about a rotational axis by a
rotation drive neans, and contacting slidably with a seal surface of a seal
menber through a slide surface orthogonal to the rotational axis; plural
cylinder holes provided in the direction of the rotational axis of the 10
cylinder block and including opening portions fornmed at equal intervals on
the sane circunference of a circle having the rotational axis of the slide
surface as a center; Fagiletagar, thseritrad &oidmeatlkrcyis rdeechot esoretipdrynger
drive neans reciprocating this plunger in synchronization wth the rotation
15 of sai d cyndhdédre Heaodud fiaaslt meamdbese dendhedaminynitdat imeg azer o rtproovicded on
the seal surface and conmunicating with the opening portions of the

cyl i nder hol ésd fithef preedetreryriared rotary position of the cylinder bl ock;
first and second external ports comrunicating respectively with the first
and second 20 communil@agnagheorasrady edghhe Hevesdli ovenble; Pas R @Siatd 4sdr ti on
| ocated on the peripheral side of the seal surface, closed and surrounded
by the séal e EHd THPGAT el brdrk brchebalrir Eatatabiifgadrased
space; a ring-shaped external seal nenber attached into this housing
portion; and @G -BR! B8 r & fiHG eI FFi6te cBREF ai AFAg FURAGHIRY

di spl acenent in e di. ter direction of_the cylinder block near the
external | 6 SAHIaRNt PORTSP] BEBHyS CoTR SRR i ERALHBCEGRT nHrOBFack 51 de

Preferably, the haousin ortiaon jis forned %)gbgggfsggg;s?npg%%& sur.f.ace of

the seal mental o5 P WIS 15 e 8%t BRK cylinder

holes provided in the direction of the rotational axis of the
10 cylinder block and including opening portions formed at equal
intervals on the same circumference of a circle having the
rotational axis of the slide surface as a center; a plunger
inserted into each cylinder hole; a plunger drive means
reciprocating this plunger in synchronization with the rotation
15 0of said cylinder klock; first and second communicating ports
provided on the seal surface and communicating with the opening
portions of the cylinder holes in the predetermined rotary
position of the cylinder bleock; first and second external ports
communicating respectively with the first and second
20 communicating ports through the seal member; a housing porticn
located on the peripheral side of the seal surface, closed
and surrounded by the seal member and the cylinder block to
be a circular ring-shaped space; a ring-shaped external seail
member attached into this housing portion; and a run-out
25 censtraining means for constraining run-out displacement in

the diameter direction of the cylinder block near the external



axially fromsaid cylinder block; the inner surface side of 5 the external
seal menber is fitted onto the outer surface of the seal nenber; and the
outer surface side of the external seal nmenber slidably contacts with the
i nner surface of the cylinder block. In another aspect of the invention,
the paste ejection 10 apparatus for ejecting slurzy-like paste in which a
vi scous substance and a filler conponent are m xed, conprises: a cylinder
bl ock being rotatable about a rotational axis by a rotation drive neans,

and contacti ngsl ighhbd Yo § i @eiseal csitdace Waifth arsealyineimer didough a
slide surface orthogonal to the rotational 15 axis; plural cylinder holes

provided in the directdcierefbihe theokat & dnglpaed isorofi st e regli wgespdy ety and
i ncl udi ng opening portions forned at equal intervals on the sane

ci rcunf erencean ofitarciuria-da¥ing §bel mehdironakbnaxirsevbutiaceld:0eemsiitiace
as a center; a plunger inserted into each cylinder hole; a 20 plunger drive
nmeans reci pr ceatd gy thien pdaigeryl imdesy ridhorddai zate dmnent et ceotstdeoro of
said cylinder block; first and second comruni cating ports provided on the
seal surface trenexdomnal cataIngewbelr tthefopéadngnportihensuiodr ther tade nder
holes in the predeterm ned rotary position of the cylinder 25 bl ock; and
first and seddmd sea’erisibeior tan® dirRufEaY mpr feaspectda ety hia etermEl st
and second conmmuni cating ports _ 7 through the seal nenber; furthernore the
pl unger dri vesSflamemheic| Udedably GRATRSTES ofi iy dNdedieif the Fastaatdfort iy i ve

i f th l.inder bl ock nd having cylindrical recess
means side ocyltin%ecgl I:I)lodcek. bl ock, and having cyli [

{ In another aspect of the invention, the paste ejection
190 apparatus for ejecting slurry-like paste in which a viscous
substance anda filler component aremixed, comprises: acylinder
block being rotatable about a rotational axis by a rotation
drive means, and contacting slidably with a seal surface of

a seal member throughaslide surfaceorthogonal tothe rotational

15 axis; plural cylinder holes provided in the direction of the
rotational axis of the cylinder block and including opening
portions formed at equal intervals on the same circumference

of a circle having the rotational axis of the slide surface

as a center; a plunger inserted into each cylinder hole; a

29 plunger drive means reciprocating this plunger in
synchronization with the rotation of said cylinder block; first

and second communicating ports provided on the seal surface

and communicating with the opening portions of the cylinder
holes in the predetermined rotary position of the cylinder

25 block; and first and seccnd external ports communicating

respectively with the first and second communicating ports



portions formed so that the drive end sides of the plural plungers 5 can
enter therein; a camgroove forned on the inner surface of said cylindrical
recess portion and converting the relative rotating novenent for the cam
portion of said cylinder block into the reciprocating novenent of the
plunger in the direction of the rotational axis; and a camfoll ower coupled
to the drive 10 end side of each of the plural plungers, and rotating and
noving into the camgroove thereby to transnit the reciprocating novenent
to the pl ungerhrdiught hdrarares ]l thebeanpduttbarmsreonkti piltede bydcondimgagys two
end cans each having a camsurface in the direction of 15 the rotational
axis in a statecivmies tshe agmmosirifcac @s oxrdedpposede totaachn odheve meoooF di ng
to the invention, on the peripheral side of the seal surface between the
fixed seal nesbte ahdthkee qwltigtdary btk ndendl bekinche ousinisggorteeasshi ch
is circular ring-shaped 20 space closed and surrounded by the seal nenber
and the cyl i ifertigpérrisdmaoiiaedhesid tehendeadey of e phaged U sd

seal nmenber conprising the self-lubricant nmaterial and the material_ that
is rich i'n el&@? i A Hha FH FEMNE HOUISTy Porthon"RShePEby2G] i s
possible to E%Fvent thf6§gste whi ch has | eaked 25 fromthe seal SLgJég§%fr0n1

| eaking to tHE 56tSi GRIHRIFREARARG S PRYTEAB i GRICISRY hBRY

Further | 20coL 0 008 e O e Lhey SOnSH Lty on )3, ado e ha

and the rOtaI£ﬁ¥% the reciprocating movement of the plunger in the direction
of the rotaticnal axis; and a cam follower coupled to the drive

10 end side of each of the plural piungers, and rotating and moving
into the cam groove thereby to transmit the reciprocating
movement to the plunger.

Furthermore, the camporticonisconstitutedbycombining
two end cams each having a cam surface in the direction of

15 the rotational axis in a state where the cam surfaces are opposed
to each other.

According to the invention, on the peripheral side
of the seal surface between the fixed seal member and the rotating
cylinderblock, thehousingportionwhichiscircularring-shaped

20 space closed and surrounded by the seal member and the cylinder
block is provided, and the nearly ring-shaped external seal
member comprising the self-lubricant material and the material
that isrichinelasticityisattached into thishousingportion,
whereby it i1s possible to prevent the paste which has leaked

25 from the seal surface from leaking to the cutside of the housing

by the external seal member.



cyl i nder bl ock, the housingportion which is circular ring-shaped 5 space

cl osed and surrounded by the seal nenber and the cylinder block is

provi ded, the nearly ring-shaped external seal nenber 1is attached into this
housi ng portion, and the run-out displacenent is constrained in the

di anmeter direction of this cylinder block near this external seal portion,
wher eby sealing 10 ability when the paste that has | eaked fromthe seal
surface is prevented fromleaking to the outside of the housing by the
external seal nmenber Fsrihgroved;candingartof thwe ekiesmiadonseasucienbehecan
be reduced. Further, according to the invention, as the plunger 15 drive
means for reciqgmetatiihfohhésphdeategl thgér sn tther pearieheartad caimeorf | the

whi ch has therein cylindrical recess portions which the drive end sides of
the plural plamgkrsucaacenberyeen heheam yrdover I orerdosweznnd nighe heotat dngng
novenent into the reciprocating displacenent in the direction of the
rotational 20c¥kisdenbilolki $hfedratsionpe el ¢mnki cBdsfagewian hengyshadedcal
recess portion; and the camfollower rotating and noving into this cam
groove, whi chsPacedsupisaf asdtHE thynde®hy Shelsesl meRapr @iyeihevket Ebgetinder
the high sliding resistance condition, . in either case of the going novenent
and the returft PGk oy BFENL 429 ofhe REFHINGERI~ EheP e 87 GFdier SEan BeMREF el y

ansm ed, | Nrdh el 00, abil 14y, 9 sectied. cand, the dugpnston Lo Lhe, O
ejection appaf ALY, L8, L8R 288y, B1h @l PRSGLL R0 Ri3WARYSh of this
cylinder block near this externai seal portion, whereby sealing
10 ability when the paste that has leaked from the seal surface
is prevented from leaking to the outside of the housing by
the external seal member is improved, and wear c¢f the external
seal member can be reduced.
Further, according to the invention, as the plunger
15 drive means for reciprocating the plural plungers, there are
the cam portion which has therein cylindrical recess portions
which the drive end sides of the plural plungers can enter;
the cam groove for converting the rotating movement into.the
reciprocating displacement in the direction of the rotational
20 axils, which 1s formed on the inner surface of the cylindrical
recess portion; and the cam follower rotating and moving into
this cam groove, which is coupled to the drive end side of
theplunger, wherebyunder thehighslidingresistancecondition,
in either case of the going movement and the returning movement
25 of the plunger, the drive power can be surely transmitted,

high sealing ability is secured, and the dimension in the



Fig. 1 is a perspective view of a die bonding apparatus according to a
first enbodi mnent of the invention; Fig. 2 is a sectional view of a paste

ej ection apparatus according to the first enbodi nent of the invention; 10
Fig. 3 is a perspective view of a plunger disc of the paste ejection
apparatus according to the first enbodinment of the invention; Fig. 4 is a
perspective view of a seal disc of the paste ejection apparatus according
to the first enbodinent 15 of the invention; Fig. 5 is a diagramfor

expl ai ni ng t héishaperoiimect ext eamabe seafucidt e phstea erectli emdappapatts
according to the first enbodi ment of the invention; Fig. 6 is a diagramfor
expl ai ni ng t hpaattaehaehtiost appar20usfis heeekizedal seal of the paste

ej ection apparatus according to the first enbodi nent of the invention; Fig.
7 is a diagram for explaining an operation of the paste ejection apparatus
according to the first enbodinment of the invention; 25 Fig. 8 is a
sectional view of a paste ejection apparatus according to a second

enbodi ment of the invention; 10 Fig. 9 is a perspective view of a plunger

di sc of the PhAiRE BeBcriBhlappafabt@d"heddidi ng to the second enbodi ment of
the invention; Fig. 10.is aa. perspective. view of a seal gjsc of the 5 paste

ej ection apparatus actb?di’ngStdPEREPEELSNE BB fnBrff1e bonding apparatus

according to a first embodiment of the invention;

Fig. 2 is a sectional view of a paste ejection apparatus
according to the first embodiment of the invention;

10 Fig. 3 is a perspective view of a plunger disc of the
paste ejection apparatus according to the first embodiment
cf the invention;

Fig. 4 is a perspective view of a seal disc of the
paste ejection apparatus according to the first embodiment

15 of the invention;

Fig. 5 is a diagram for explaining the shape of an
external seal of the paste ejection apparatus according to
the first embodiment of the invention;

Fig. 6 is a diagram for explaining the attachment state

20 of the external seal of the paste ejection apparatus according
to the first embodiment of the invention;

Fig. 7 is a diagram for explaining an operation of
the paste ejection apparatus according to the first embodiment
of the invention;

25 Fig. 8 is a sectional view of a paste ejection apparatus

according to a second embodiment of the invention;

10



of the invention; Fig. 11 is a diagramfor explaining the shape of an
external seal of the paste ejection apparatus according to the second
enbodi ment of the invention; 10 Fig. 12 is a diagram for explaining the
attachment state of the external seal of the paste ejection apparatus
according to the second enbodi rent of the invention; Fig. 13 is a sectional
view of a paste ejection apparatus according to a third enbodi nent of the
invention; 15 Fig. 14 is a perspective view of a camportion of the paste
ej ection apparatus ageqr.dbngst®d ghssgdutidreeniedi agnt pDindde diwendf atie Fi g.
15 is a sectional view of the camportion of the paste ejection apparatus
accordi ng to dadere Rijred tawino dipprnta £ 20 aafcdridd nigntenttihen s elcioghd Bonbcglianent
perspective view of a plunger disc of the paste ejection apparatus
accordi ng t o ctthehehiimdreatbodi;rent of the invention, Fig. 17 is a
perspective view of a seal disc of the 25 paste ejection apparatus
according to the thi Fdgenb8diisent peofsrekds ivevedeWornt 2l skiag. di®&d ofa tdicagr am
for explaining the attachnent state of an external seal of the paste

ej ect i onSapp@e@tes eJecEdrdi ayres atthe Blificod ddmSodioméhe efcohd iempesinedit and
Fig. 19 is a diagramfor explaining an operation of 5 the paste ejection
appar at us ac&dr difg 1y eRke OPHi r d enbodi ment

Fig. 11 is a diagram for explaining the shape of an
external seal of the paste ejection apparatus according to
the second embodiment of the invention;

10 Fig. 12 is a diagram for explaining the attachment
state of the external seal of the paste ejection apparatus
according to the second embodiment of the invention:

Fig. 13 is a secticnal viewof apaste ejection apparatus
according to a third embodiment of the invention;

i5 Fig. 14 is a perspective view of a cam portion of the
paste ejection apparatus according to the third embodiment
of the invention;

Fig. 15 is a sectional view of the cam portion of the
paste ejection apparatus acccrding to the third embodiment

20 of the invention;

Fig. 16 is a perspective view of a plunger disc of
the paste ejecticn apparatus accerding to the third embodiment
of the invention;

Fig. 17 is a perspective view of a seal disc of the

25 paste ejection apparatus according to the third embodiment

of the invention;

11



of the invention. Best Mbde for Carrying Qut the Invention: 10 (First
Enbodinent) Fig. 1 is a perspective view of a die bonding apparatus
according to a first enbodi nent of the invention, Fig. 2 is a sectional
view of a paste ejection apparatus according to the first enbodi nent of the
invention, Fig. 3 is a perspective 15 view of a plunger disc of the paste

ej ection apparatus according to the first enbodi nent of the invention, Fig.
4 is a perspective view of a seal disc of the paste ejection apparatus
according to the firgigenbodigeat dobgthe ifevrertdipdninfirgs theé Saatatlagsam

for explaining the shape of an external seal of the paste ejection 20

appar at us acceta@tegotfo anhexftigrsialenbodi nefit the vhetienwe"dtoimn &HpgarHtus a
di agram for explaining the attachnment state of the external seal of the
past e ej ecti oacappaiag uso acicer thingd ¢rdbadiendnt sif erfodinmesrit pdn t hend
invention, and Fig. 7 is a diagram for explaining an operation of the paste
ej ection apparatus 25iagcch? dihg tdladenn ey eibodingd i eberahientobn.
Referring first to Fig. 1, the structure of the die 12 bondi ng apparatus
will be descrilbedadte pigction@EPrREchiY asGppRyngoke itdre thizdwemppdiheret 2
is held by a not shown holding table. To the wafer sheet 2, many chips 3
that are sem@fcomiutRYSRtE¥PRments are bonded. To a side of the chip 5
supply portion 1, a transporting path 5 is arranged, which transports a

|l ead frame 6 that is a substrate, and positions the lead frane 6 in a paste
appl ying position and a bondi ng

i Best Mode for Carrying Qut the Invention:

10 (First Embodiment)
Fig. 1 is a perspective view of a die bonding apparatus
according to a first embodiment of the invention, Fig. 2 is
a sectional view of a paste ejecticn apparatus according to
the first embodiment of the invention, Fig. 3 is a perspective
15 view 0of a plunger disc of the paste ejection apparatus according
to the first embodiment of the invention, Fig. 4 is a perspective
view of a seal disc of the paste ejection apparatus according
to the first embodiment of the invention, Fig. 5 is a diagram
for explaining the shape of anexternal seal of the pasteejection
20 apparatus according to the first embodiment of the invention,
Fig. 6 is a diagram for explaining the attachment state of
the external seal of the paste ejection apparatus according
to the first embodiment of the invention, and Fig. 7 is a diagram
for explaining an operation of the paste ejection apparatus
25 according to the first embodiment of the invention.

Referring first to Fig. 1, the structure of the die

12



position. Above the chip supply portion 1, a bonding head 4 is arranged,

whi ch noves horizontally and vertically by a 10 not shown novi ng nechani sm
On a side of the transporting path 5, a paste applying portion 9 is
arranged. The paste applying portion 9 is so constituted that an applying
nozzle 18 is attached to a noving table 10 through an L-shaped bracket 15.
The applying nozzle 15 18 is coupled to a paste ejection apparatus 16
secured onto a fixed plate 16a by a tube 17 nade of flexible material. The

t j ecti t 16, is f h I t I, 19 th h,
paste o ectiop,abhgt alle,J0cLs Lutiner soupletle aveinge 1o oude
t t i ich_a. 20.vi bst h i .

(025 PeoLE) LM Gh.a. 20, scays. suhetence. such s eoon fetin o
dri vi th i ti { th te. i th i 19
drivin e Paeke o obLlonapopraus tge Ll popts [ahagthe yLiage 19 1S

t hrough the WQ&—%#&&P&@%&@%&% ovvgor&g%ed;S He&(ta SE#% poaftt%' Sc}?*i cted

from an appl ying port provided portion he applyin

nozzle 18 andsllg&@'o;i e r ok i 0 Qf‘ti‘QH%%ﬁéP%ﬁE;gga@ﬁ af _itsheaﬂﬁeﬁﬁgléa,armggcda The

novi ng table hprises a Y-axis ta X-axis table 12 pla on

the Y-axis tablgddorts 4 1S fhrable s ifaverki gabhys €oMpl ed; 0004 he Jhaxi s
table 12 through an L-shaped 5 bracket 13. The Y-axis tabl e 11," the X-axis

table 12, and:nd heeat agd $nd ad! £, 14 diave raspectiy elds & erdXsg tdndimy an
X-axis nmotor 12a, and a Z-axis notor 14a. By driving the X-axis
position. Above the chip supply portion 1, a bonding head
4 is arranged, which moves horizontally and vertically by a
i0 not shown moving mechanism.

On a side of.the transporting path 5, a paste applying
portion 9 is arranged. The paste applying portion 9 is so
constituted that an applying nozzle 18 is attached to a moving
table 10 through an L-shaped bracket 15. The applying nozzle

15 18 is coupled to a paste ejection apparatus 16 secured onto
a fixed plate 16a by a tube 17 made of flexikle material.

The paste ejection apparatus 16 is further coupled
toasyringe 19throughatube20. Intothesyringel9, conductive
paste (hereinafter simply referred to as paste) in which a

20 viscous substance such as epoxy resin and a conductive filler
component such as silver powder aremixed is stored. By driving
the paste ejection apparatus 16, the paste into the syringe
19 is sucked and ejected by the paste ejection apparatus 16,
and press-fed through the tube 17 to the applying nozzle 18.

25 Next, the paste 1s ejected from an applying port provided

for a lower end portion of the applying nozzle 18 and applied

13



notor 12a, the Y-axis notor |la, and the Z-axis notor 14a, the applying
nozzl e 18 noves on the lead frame 6 horizontally 10 and vertically.
Accordingly, the noving table 10 is a noving neans for noving the applying
nozzle 18 in relation to the lead frame 6. A nounting position of the chip
3 on the upper surface of the lead frane 6 is the applying area 6a into
which the 15 paste 7 is applied. The applying nozzle 18 is |ocated into the
appl ying area 6a, and the applying nozzle 18 is noved while the paste 7 is
bei ng ej ect edidt®md heowippl g Ngrawzed e fl&Ghahierebyfrde gpaste 7 for chip
bonding is drawn and applied into the applying area 6a at a predeterm ned
drawn pattern. 20 Aft®e trfuelrpasiablapallyicagpriteed ead! fa-aine tabse f20, am a
bondi ng position on the transporting path 5 and positioned. Next, on the
paste 7 appl i2ethiid agadie agpbyaogd areah@ay-thes thbpe 3 pi ckéd-apibrioabide
chip supplying portion 1 by a nozzle 4a of the bonding head 4 is bonded. 25
Ref erri ng next4 terEligal2y cohelstrardtaurtes Bfakhe tpddteel 2 ehectgbandpparabed 16
will be described. 14 In Fig. 2, the paste ejection apparatus 16 is
constitutied mmakett B3 shafhe tYypexhul tabpe ubder thang-which tiadldr idibn dyd a
motor 22 used as a rotation drive nmeans is included in an outer cylinder
portion 21. Td@ 4oty telpdfe 133havet hesreebivsly2a d-ayisntrienl ltat aalor 28
is coupled. The rotator 28 is supported by a bearing 29 rotatably, and to
an inner di anEta&fLs PEEPE oY DBATE2 LREXA SRR RT 282 -a gY%é’rl%Faérx'ﬁx%%

attached.
motor 12a, the Y-axis moter lla, and the Z-axis motor 14a,
the applying nozzle 18 moves on the lead frame 6 horizontally
10 and vertically. Accordingly, the moving table 10 is a moving

means for moving the applying nozzle 18 in relation to the
lead frame 6.

A mounting position of the chip 3 on the upper surface
of the lead frame € is the applying area 6a into which the

15 . paste 7 is applied. The applying nozzle 18 is located into
the applying area 6a, and the applying nozzle 18 is moved while
the paste 7 is being ejected from the applying nozzle 18, whereby
the paste 7 for chip bonding 1s drawn and applied into the
applying area 6a at a predetermined drawn pattern.

20 After this paste applying, the lead frame 6 is fed
in a bonding position on the transporting path 5 and positioned.
Next, on the paste 7 applied into the applying area 6a, the
chip 3 picked up from the chip supplying portion 1 by a nozzle
4a c¢f the bonding head 4 is bonded.

25 Referring next to Fig. 2, the structure of the paste

ejection apparatus 16 will be described.
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The plunger holder 31 is permtted to slide in a direction of an rotational
axis in relation to the rotator 28, and receives 10 the rotation fromthe
rotator 28. To a | eading end of the plunger holder 31, a plunger disc 32 is
secured. The plunger holder 31 and the plunger disc 32 have respectively
plural cylinder holes 31b and 32b, and each cylinder hole 31b and each
cylinder hole 32 communicate 15 with each other in the direction of the
rotational axis. Into the cylinder holes 31b and 32b, plungers 26 are
inserted. The plungén Higl d2y t3% mawt ¢ bgept bogeppdirstu3?l € opstartaitie e ed
cylinder block in which the plural cylinder holes are formed. The upper end
of each plunger 2&thecomiesia towuplingt 1201 enge 26pumhi whiphotisudes vepward

t hrough an opening 28 provided for a base portion of the rotator 28, and
the plunger 26mosorezer ¢iseed agpward ey iansdiring 27 aaist achddddedeserira a1l ange
portion 26a and the plunger holder 31. To the coupling end 26b, a cam

foll ower 25 Patgrt ayhdadedndoebie’ 4ht o Teomt getanit BhalfRs528y0f ridre witogam 24
secured to the outer cylinder portion 21. The rotator 28 is rotation-driven
by the nétor 222, @ £y hifshdlrlt Fe tHIteige® R FSPIehnd Thge rpitahger 28 46 32
rotate, and the plunger 26 rotates together with the plunger holder 31 and
the plunger §PEPOF3eghBY: 2 P Hi%taonR: Ita§>@§3§>"v@?ﬁ ORI &% idgrmeter

cachplunger 2 0uisE! Sh0oal gB aellu 1) scoordagee 8 e cupaae of
hol der 31 andyBLUB9GhdiSGo13Rr 105 TPh0n2R 0] cbng 94! N 03 RT3,
i of an rotational axis inrelation to the rotator 28, and receives
10 the rotation from the rotator 28.

To a leading end of the plunger holder 31, a plunger
disc 32 is secured. The plunger holder 31 and the plunger
disc 32 have respectively plural cylinder holes 31b and 32b,
and each cylinder hole 31b and each cylinder hole 32 communicate

15 with each other in the direction of the rotational axis. Into
the cylinder holes 31b and 32b, plungers 26 are inserted.
The plunger holder 31 and the plunger disc 32 constitute a
cylinder block in which the plural cylinder holes are formed.

The upper end of each plunger 26 becomes a coupling

20 end 26b which protrudes upward through an opening 28 provided
for a base portion of the rotator 28, and the plunger 26 is
energized upwardby a spring 27 attached between a flange portion
26a and the plunger holder 31. To the coupling end 26b, a
cam follower 25 is attached, and comes into contact with a

25 cylindrical cam 24 secured to the cuter cylinder portion 21.

The rotator 28 is rotaticn-driven by the motor 22,

15



drive nmeans which reciprocates the plunger 26 in synchronization wth the
rotation of the cylinder block. The cam shape of 10 the cylindrical cam 24
is such a shape that three plungers 26 are reciprocated in the
predeterm ned order and at the predeterm ned timng, whereby suction and
ej ection of paste, which will be described later, are perforned
continuously. Referring to Fig. 3, the plunger disc 32 will be descri bed.
15 The plunger disc 32 is nmade of hard ceram c such as alum na or hard

material suchsasrespemegioagki-dec1and 85 NOWHEedlunigelh aieyl Bpdibeate,
portion 32d extending axially fromthe outer edge portion of the disc body.
For the disc heglyzhd helylgaml2e oydiddey thayesha2bwigle fiovp tetgen hbkder
direction of the rotational 20 axis. The upper surface of the disc body
becones a sli#e swdfEce pBiager tdibgongt iloothethotadbtonabnaki axiand Whieh
slide surface 32a conmes into slide-contact with a seal surface 33a of a
seal disc 33thihatcistaoseabchgiberyeseturedipoothkepakérnldylimaecorgante on
21. The cylinder holes 32b open at equal intervals 25 on the sane

ci rcunf erencevofh ahei ceh el af thee cydtiadirdpnall caxiZzd oh syrechtogezatidmce
32a as a center. Wth an inner surface 16 32e of the cylindrical portion
32d, a peri phe¥ih sthelerportian oBedieofe dinesd dindlesedl ardieluBgeHedts ¢ bed
| ater comes into slide contact. Around the opening of the cylinder hole
32b, a 5 scrd ch-1oFf "glesves 3 | d1g siiedidriivé ls 6agt éA- BEFOGroBVRIBREET i s

used in order to prevent the excessive | eakage of paste fromthe, ,
sl i de- cont actd&h¥ EE@%M&F‘%WW%‘&? %Epgtl 36 n synchronization

with the rotation of the cylinder block. The cam shape of

10 the cylindrical cam 24 is such a shape that three plungers

26 are reciprocated in the predetermined order and at the
predetermined timing, whereby suction and ejection of paste,
which will be described later, are performed continuously.

ReferringtoFig. 3, theplungerdisc32will be described.

15 The plunger disc 32 1is made of hard ceramic such as alumina

or hard material such as cemented carbide, and is provided

with a cylindrical portion 32d extending axially from the outer

edge portion of the disc body. For the disc bedy, the plural

cylinder holes 32bareprovidedinthedirectionof therotaticnal

20 axis. Theupper surface of the disc body becomes a slide surface

32a crthogonal to the rotational axis, and the slide surface

32a comes into slide-contact with a seal surface 33a of a seal

disc 33 that is a seal member secured to the outer cylinder

portion 21. The c¢ylinder holes 32b open at equal intervals

25 on the same circumference of a circle having the rotaticnal

axis of the slide surface 32a as a center. With an inner surface

16



and the seal disk 33 by scratching off a particle conponent in the paste
attached onto the seal surface 33a in a punping 10 operation which perforns
the suction and ejection of paste by rotation of the plunger disc 32 in
relation to the seal disc 32. Referring to Fig. 4, the shape of the seal
disc 33 wll be described. The seal disc 33 is nade of the simlar 15 hard
material to the material of the plunger disc, and it is a disc nenber having
on its upside a step-like convex portion forned in the shape of a step. An
upper surfacef ctfthehsteptindei cebmwext ipor Bizen eSpthépkeal suidage33eon
coming into slide-contact with the plunger disc 32, and two circular

ar c- shaped r efesse2@npexteonsl33baandeBBerat e dosoedben 1heesecatmasrfamoe
33a. In the seal disc 33, through-holes 34a and 34b are forned in two
posi ti ons on stlhelecigueufar.ence of a circle at equal intervals, and each of
the positions corresponds to the position in the dianmeter direction of the
cylinder hole 32b. TA&oUdoubhe holrsniany 394 ablde 34 ldorArini &atle rédbectd vel y
with the recess portions 33b and 33c. 17 Wen the plunger disc 32 rotates
in a state wisie e ofd] pgeoyer facel 3P 1Fed-he ThrURGERLENSE I 820E0MES i4ft o
slide-contactt with the seal surface 33a of the seal disc 33, the recess
portions 335 SartPeIBAt REARE cE? ePHFYRDE NERBpBNRICRG SpIF ilGAKAGF tHe R3ATSder

5 holes 32b in the positjon of the predeterm ned rotation_of the, plunger
Gi S0 3. Ther Bt S nol S (o T | DS 395 BREe 98¢ EPanERrgHede I 1o

Connunlcatln%n%P%%éa%%a %ﬁ%&P%B by scratching off a particle component

i in the paste attached onto the seal surface 33a in a pumping

10 operation which performs the suction and ejection of paste

by rotaticn of the plunger disc 32 in relation to the seal
disc 32.

Referring tc Fig. 4, the shape of the seal disc 33

will be described. The seal disc 33 is made of the similar

15 hard material to the material of the plunger disc, and it is

a disc member having on its upside a step-like convex portion

formed in the shape of a step. Anupper surface of the step-like

convex portion is the seal surface 33a coming into slide-contact

with the plunger disc 32, and two circular arc-shaped recess

20 portions 33b and 33c are formed in the seal surface 33a. In

the seal disc 33, through-holes 34a and 34b are formed in two

positions on the circumference of a circle at equal intervals,

and each of the positions corresponds to the position in the

diameter direction of the cylinder hole 32b. The through-holes

25 34a and 34b communicate respectively with the recess portions

33b and 33c.
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comuni cating port which are provided on the seal surface 33a and

comuni cate with the opening portions of the cylinder holes 10 32b in the
predeterm ned rotational position of the cylinder block. An outer surface
33e of the step-like convex portion becones a fitting surface to which an
inner fixing portion 36b of the external seal menber 36 described | ater
fits. A 15 step-like surface 33f becones a seal holding surface which cones
into contact with an end surface of the periphery slide portion 36a of the
external seal nenber W36nahdehpldso¢heliasa a2 rpasiteisonnoé shatperhgherphesl| i de
portion 36a. Further, a periphery edge 33d of the seal surface 33a is kept
i n the shape s20defswar sdee pZedgetha pivingle rohiadd ériamnd sintdd Perdeoraved.acdnd
prevents opening of seal gap frombeing nade in the state where the seal
surface 33acowed ihe segllizi aée ofi the skelslige3denithrrecsardd 328  as
described later. In Fig. 2, the plunger holder 31 is provided with a 25

fl ange porti GAL3M PA6IGNHY dat & HeTHitAeeaesn ¢ BetLéAN S thpaYdedd stthe
flange portion_3la and the end surface of the rotator 18 28, a caoned disc
spring 30 i sNRLEEcRER. The-tores i 5 spf i hige BoHedBY epre&§Lng ofRd 1o uder
hol der 31 downward, presses th sliding surface of the plunger disc 32

agai nst the <85l PeHPPSEe9LSF ?%e SERFT I 3T T9E B ég?a?te]rcfﬁ%e@ G ¥hce

. 5 t hi f th I ttachmept b th
Gl o surfatE BT nEoach) AbPF adB R e Sa B U1 A Chot SLACE Fher o

the plunger ggﬁ%ug%cg%igﬁoﬂgpk &ﬁi&h are provided on the seal surface 33a

and communicate with the opening portions of the cylinder holes
10 32b in the predetermined rotational position of the cylinder
block.
An cuter surface 33e of the step~like convex portion
becomes a fitting surface to which an inner fixing portion
36b of the external seal member 36 described later fits. A
15 step-1ike surface 33f becomes a seal holding surface which
comes into contact with an end surface of the periphery slide
portion 36a of the external seal member 36 and holds the axial
position of the periphery slide portion 36a. Further, a
periphery edge 33d of the seal surface 33a is kept in the shave
20 of a sharp edge inwhich chamfering isnot performed, andprevents
opening of seal gap from being made in the state where the
seal surface 33a comes into slide-contact with the slide-contact
surface 32a, as described later.
In Fig. 2, the plunger holder 31 is provided with a
25 flange portion 3la protruding in the diameter direction, and

between the flange porticn 3la and the end surface of the rotator

18



slide-contact with the seal disc 33, on the peripheral side of the seal
surface 33a, a housing portion 37 (refer to Fig. 10 6) is forned, which is
nearly circle ring-shaped space forned by opposing the outer surface 33e
provided for the seal dick 33 to the inner surface 32e of the cylindrical
portion 32d extending axially fromthe plunger disc 32. In the housing
portion 37, the external seal nenber 36 is attached. 15 The external seal
menber 36, as shown in Fig. 5, is a nearly ring-shaped seal nenber, which
conprises twd&ea conedbelse aaing S0 aa outachedi d&ipocined 864 candr &ng
inner fixing portion 36b. The outer slide portion 36a is obtained by
formng a fi¥st Beareptiard aihefokader doridai i dh Q@WW@R@MEGSWFEQQ
(4-fluorinated-ethyl ene re5|n% ) in the shape of a ring having

rectangul ar Selctdong sSriesst df Sheenl urgiebrdBic ﬁé’sagéénﬁmtmﬁﬁ@&tlu anriaes
coefficient of friction when it cones into slid-contact with and is
attached to ®kedhe stpthcel df 3§na$hébew@ﬁ§&eﬁe§mwd atF §3C¢ SPFRERUTH-
wear -resi stance and 25 superior in slldgng per formance. For the inn

fixing pértléﬂ’§@%15aﬁuﬁ 2§ %gpﬁﬁaéuﬁﬁf aCé@@@n@@§§ﬂhmﬁﬁQﬂb%ﬁw??%b%%?
material) that rich icity.is used, and it | ies seal surface
pressure to lhleg Us’iﬁaf% 33%/ aﬂf&e g}easst‘?a? p%%ega‘f% ﬁg Ja?tsd%cﬁ‘rlr]é‘?l " state.
On the inner surface e |p er al i rtion portions
are provided thr oughoﬁi t%l I rglepléer |t?))1*€| EE Iqggco(rg%lls nefz 88ﬂsgﬂe:c I%nal

shape of the Jyngr_ddii g RRF oo 36y WELEbys PO tipr M%ﬂ@réf side

facilitated en the I nner
of the seal surface 33a, z housing portion 37 (refer to Fig.

10 6) is formed, which is nearly circle ring-shaped space formed
by opposing the outer surface 33e provided for the seal dick
33 to the inner surface 32e of the cylindrical portion 32d
extending axially from the plunger disc 32. In the housing
portion 37, the external seal member 36 is attached.

15 The external seal member 36, as shown in Fig. 5, is
a nearly ring-shaped seal member, which comprises two seal
members, that is, an cuter slide porticn 36a and an inner fixing
portion 36b. The outer slide porticn 36a is cbtained by forming
a first seal material of self-lubrication {for example, PTFE

29 {4—-fluorinated-ethylene resin) )} in the shape of a ring having
a rectangular section. Since this seal material has
self-lubrication, its ccefficient of friction when it comes
into slid-contact with and is attached tc a seal surface of
another member is low, and it is rich in wear-resistance and

25 superior in sliding perfcrmance.

For the inner fixing portion 36b, an O-ring made of
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fixing portion 36b is conbined with the inner surface of the peripheral
slide portion 36a. 10 In the state where the external seal nenber 36 is
attached in the housing portion 37, as shown in Fig. 6, the inner fixing
portion 36b fits to the outer surface 33e of the seal disc 33, and an axi al
end surface on one side of the peripheral slide portion 36a cones into
contact with the step-like surface 15 33f. Further, the outer surface of the
peri pheral slide portion 36a conmes into slide-contact with the inner
surface 32e &f sthengl wrgdr fHtooki82. (tnbbhe opdratialg sthae aof thielpashe

ej ection apparatus 16, the inner fixing portion 36 is kept fixed to the
seal disc 33 dhagineidnsts cppherandind tarp bers phez bl s20Lsteder poseiont36a
is in the good slide-contact state with the inner surface portion 32e of

t he rotating tHausgel BhoErcg2y the ehastopepavend Bitdiceattrohitend seategap
bet ween the seal surface 33a and the slide surface 32a, the paste |eaks
into the housiOfg Wt tiwreB7s@rfa¢el ef the P@&%é’@@r@fl tHidde 2B pEse $621 he
outside of the housing portion 37 is prevented by the external seal nenber
36. The past&dTed®Iqt1He ﬁé’@sPﬁ@V1§€dp6PFP8ﬂh9?tth?h?%tﬂFﬁep%%%h%ﬁyas

to push the inner fixin portion 36b of the external, seal 36.to the outer
surface 336 ﬁf-{whﬂ& EPF U041 B O O SGAG EhE ST Tk

Egg{gciesg’ﬂrp%e ‘ﬁv‘!n ¥ Sugﬁgﬁen e nne o EiRt el Ref et e
peripheral edge, 33, of; the, soak, A LS o 5L G PS5 g 0o

before, the pa
perlpheral slide portion 36a.

10 In the statewhere the external sealmember 36 is attached
in the housing portion 37, as shown in Fig. 6, the inner fixing
portion 36b fits to the outer surface 33e of the seal disc
33, and an axial end surface on one side of the peripheral
slide portion 36a comes into contact with the step-like surface

15 33f. Further, the cuter surface of the peripheral slide portion
36a comes into slide-contact with the inner surface 32e of
the plunger block 32. In the operating state of the paste
ejection apparatus 16, the inner fixing portion 36 is kept
fixed to the seal disc 33 by the elastic power, and the peripheral

20 slide portion 36a is in the good slide-contact state with the
inner surface portion 32e of the rotating plunger block 32.

In this cperating state, from the seal gap between
the seal surface 33a and the slide surface 32a, the paste leaks
into the housing porticon 37 a little. The leakage of this

25 paste to the outside of the housing portion 37 is prevented

by the external seal member 36. The paste stored in the housing
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housi ng portion 37 is difficult to enter into the seal gap, so that opening
by the increase of the seal gap is prevented. 10 The through-hol es 34a and
34b of the seal disc 33 conmmunicate respectively with a first external port
35a and a second external port 35b which are provided on an end surface of
the outer cylinder portion 21. The first external port 15 35a is connected

t hrough the tube 20 to the syringe 19 (Fig. 1), and the second external

port 35b is connected through the tube 17 to the applying nozzle 18 (Fig.
1). In the st@de wherE tdie tioughrdicd et S4scomune cahels thet hnhbe €ykinder
hol e 32b through the recess portion 33b, 20 the plunger 26 noves in the

pul I'i ng-i nt o ghrteicdn de upnvarek iex tleirgua 125 ealwWér Ebythheopastesstdeed BBet he
syringe 19 is supplied through the tube 20 into the cylinder hole 32b. The
first exterrald ppsth 3Baei pensplenslasdupgpl popdritont @oshitch tie paspelike
supplied fromthe syringe 19 is introduced. 25 Next, in the state where the
cyl i nder hol es\832frachal3f hasdsubkedrnhe pasteccodimi cdteasely tthe heealing

t hrough-hol e 34b 21 through the recess portion 33c, the plunger_ 26 noves in
the pusHi ng-aitlidiy &k i Cddhwded imprpvgd by, thRerdbyrhRe padtenerhpey he
cylinder hole 32b is ejected fromthe second external ort 35b. The_second
external port3®85bFEthegd 84ngR Eheqadrh ey HordIer 6%%it@9@ fRE1pERTEETR

SRS XL G il R RCR A NS R M Ky
housing portion 37 is difficult to enter into the seal gap,
so that opening by the increase of the seal gap is prevented.

10
The through-holes 34a and 34b of the seal disc 33
communicate respectively with a first external port 35a and
a second external port 35b which are provided on an end surface
of the outer cylinder portion 21. The first external port
15 35a is connected through the tube 20 to the syringe 19 (Fig.
1), and the second external port 35b is connected through the
tube 17 to the applying nozzle 18 (Fig. 1).
In the state where the through-hole 34 communicates
with the cylinder hole 32b through the recess portion 33b,
20 the plpnger 26 moves in the pulling-into direction (upward
in Fig. 2), whereby the paste stored in the syringe 19 is supplied
through the ftube 20 intc the cylinder hole 32b. The first
external port 35a is used as a supply port to which the paste
supplied from the syringe 19 is introduced.
25 . Next, in the state where the cylinder hole 32b that

has sucked the paste communicates with the throucgh-hole 34b
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the suction and ejection operations of the paste by the paste ejection
apparatus 16 will be described. In the enbodi nent, 10 by port-switching in
which the three plungers 26 are alternately comunicated through the recess
portion 33b or 33c that is the comrunicating port with the two external
ports 35a and 35b, the paste ejection is continuously performed. Fig. 7A
shows a state where, in a process where the 15 three cylinder hol es 32b-A,
32b-B, and 32b-C rotate and nove in the direction of an arrow, the position
of the cylindgirohghe:Bebrdrmtchesrwidéh 3hat ofiethuhbeough-holres34a, taad
supply of the paste to the cylinder hole 32b-A is being perforned. At this
time, the cylpusietndodet 3lh-4&tfion Shiesmtfae ejiacFign 20, ofherasgiye tarmdpestabout
to separate fromthe recess portion 33c, and the cylinder 32-B reaches the
end portion ainties recessiepdrdlierB 2334 sard eick eabduomt ahst aetothbeeriechadn of
paste newly. Between the state shown in Fig. 7A and the state shown in

Fig. 7B, the muppl3pnf FasteetondhexitginadeaotoBeb32b-wsahds26nt dgeefeohi on
of paste fromthe cylinder hole 32b-B are pontinuouslg performed. 22
Thereaft &, ippattindmgishownthe Fegte 76 ehectydi hdethehohes82®- A reaches
the end portion of the recess portion 33c_ and starts the ejection of paste
newy. At this tinme, Relergingnask trdlid -30bIReposatdras frekq i petegsn
portion 33c and 5 finishes the ejection_of paste. As described above, any

one of the tH@er8GEFRABPTROPRE 338 i 381 s Ghe tTel S1dR% A1) 288F ng™ t he

wher h i I from X nal r
paste, € eb@ﬁé §h éfgééaﬁ% %'%%E?gn ogergggogstg£ ghe‘%%éte by the paste

ejection apparatus 16 will be described. In the embodiment,
10 by port~switching inwhich the three plungers 26 are alternately
communicated through the recess portion 33b or 33c that is
the communicating port with the twc external ports 35a and

35b, the paste ejection is continuously performed.
Fig. 7A shows a state where, in a process where the
15 three cylinder holes 32b-A, 32b-B, and 32b-C rotate and move
in the direction of an arrow, the position of the cylinder
hole 3Zb-A matches with that of the through-hcle 34a, and supply
0of the paste tc the cylinder hole 32b-A is being performed.
At this time, the cylinder hole 32b-C finishes the ejection
20 of paste and is about to separate from the recess portion 33c,
and the cylinder 32-B reaches the end porticn of the recess
portion 33c and is about tc start the ejection of paste newly.
Between the state shown in Fig. 7A and the state shown in
Fig. 7B, the supply of paste to the cylinder hole 32b-A and
25 the ejection of paste from the cylinder hole 32b-B are

continuously performed.
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35b (ejection port) incessantly. Regarding this paste ejecting operation,
also in case 10 that the slurry-like paste including a | arge anount of
filler conponents and solid particles is used, the paste that has |eaked
fromthe seal gap between the seal disc 33 and the plunger 32 is prevented
fromleaking to the outside by the external seal nenber 36. Therefore, it
is possible to suppress the 15 paste | eakage in the paste ejecting operation
to the mninmum and a di sadvantage that the inside of the apparatus is
stained wth the pasteridsttdrgs iheakeidoican shewnr eneried.7(( Seaendylinder
Enbodi ment) 20 Fig. 8 is a sectional view of a paste ejection apparatus
accordi ng t o e lse R Fe Mecdihmentthef ehkdepbnvenhi ofi, tikegre®ess parpeespEeti ve
view of a plunger disc of the paste ejection apparatus according to the
second enbodiarehtsttdrthethavenecbhpn Bifgpaklei siealyer spdcttihdes Vi Bve of tlae sea
disc of the paste ejection 25 apparatus according to the second enbodi nent
of the inventdwrinde golel32b-8 siepgrahes ofraxpilas miewgsisheoghaps oBcaand
external 23 seal of the paste ejection apparatus according to the second
enmbodi merft off iHesher diftd eecdFiof Pesties aAdi dgfahiPed akRprai aRvigeRte
attachnment state of the external seal of the paste ejection apparatus
accordi ng to @hehgdduife enbbaiseheles AP L ivienindiie shatae lsatomeing

enmbodi nrent, a nodified exanple aof the constitution of the external seal
nmenber 36 in tife PRSESY W]é%ng]ab’nfg?ﬁ eSSt dPcal et et rFrlﬁ?“b.t?‘& eétﬁ’égtﬁi Ri%Ektion

apparat us 35b {ejection port) incessantly.

i Regarding this paste ejecting operation, also in case

10 that the slurry-like paste including a large amount of filler
components and solid particles is used, the paste that has

leaked from the seal gap between the seal disc 33 and the plunger

32 is prevented from leaking to the outside by the external

seal member 36. Therefore, it is possible to suppress the

15 paste leakage in the paste ejecting operation to the minimum,

and a disadvantage that the inside of the apparatus is stained

with the paste that has leaked can be prevented.

(Second Embodiment)
20 Fig. 8 is a sectional view of a paste ejection apparatus
according to a second embodiment of the invention, Fig. 9 is
a perspective view of a plunger disc of the paste ejection
apparatus according to the second embodiment ¢of the invention,
Fig. 10 is a perspective view of a seal disc of the paste ejecticn
25 apparatus according to the second embodiment of the invention,

Fig. 11 is a diagram for explaining the shape of an external
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161 is provided with the simlar paste ejection mechanismto 10 that of the
paste ejection apparatus 16 indicated in the first enbodinent, and the

ej ection apparatus in Fig. 6 is different fromthat in Fig. 2 only in a

pl unger disc 132, a seal disc 133, and an external seal nenber 136. As
shown in Fig. 9, a plunger disc 132 is a disc nenber 15 which is

st ep-shaped and has a convex portion at its upside, and the upper surface
of the step-like convex portion becones a slide surface 132a orthogonal to
an rotationalseadi ©#f The pskitdeegacfacr 48Rarednesacmbodshdee com aptcamd h a
seal surface 133a (refer to Fig. B) of a seal disc 133 that is a sea
menber 20 fiesdadiremtowiferticyl indentponti end2Fidn theis| pddeiswwfaacefor132a
a cylinderhole 132 is opened, whichhas the sane arrangenent and the sane
function as tek®leyhiindertholad 3Ehrsiows tiate e e sixtaryedi merl hefs . th® ound
an opening portion of the cylinder hole 32b, a scratch-off groove 32c is
forned. 25 ARPasiterIs@itflate arPRAE afus Be ey Ked M@@ngwoms a

slide surface with which an inner slide portion 136b 24 of an external seal
menber 136 dédcrifed VAR Eones into slide-contact. A step-like surface
Surface of the i nnens e SEoRH-oRESBH TR et GO kA =HoM (1Mt he
S omer oL U8 RO 4303, PULNSL .pr BB el 1320 of the slide
chanfering, wab e iREEents QRGNS . PP, | BT §358 Y 5 DEL 28R 2l atus
161 is provicded with the similar paste ejection mechanism to
10 that of the paste ejection apparatus 16 indicated in the first
embodiment, and the ejection apparatus in Fig. 8 is different
from that in Fig. 2 only in a plunger disc 132, a seal disc
133, and an external seal member 136.
As shown in Fig. 9, a plunger disc 132 is a disc member
15 which is step-shaped and has a convex portion at its upside,
and the upper surface of the step-like convex portion becomes
a slide surface 132a orthogonal to an rotational axis. The
slide surface 132a comes into slide-contact with a seal surface
133a (refer to Fig. 8) of a seal disc 133 that is a seal member
20 fixed to an outer cylinder portion 21. On the slide surface
132a, acylinderholel32iscpened, whichhas the same arrangement
and the same function as the cylinder hole 32Zb shown in the
first embodiment has. Aroundanopeningportioncf the cylinder
hole 32b, a scratch-off droove 32c¢ is formed.

25 An outer surface 132e of the step-like convex portion

becomes a slide surface with which an inner slide portion 136b
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Referring to Fig. 10, the shape of the seal disc 133 10 will be descri bed.
The seal disc 133 is provided with a cylindrical portion 133d protruding
axially froman outer edge of a disc body, and on the upper surface of the
di sc body, a seal surface 133a conming into slide-contact with the plunger
disc 132 is provided. On the seal surface 133a, recess portions 15 133b and
133c are forned, which have the sane arrangenent and the sane function as
the recess portions 33b and 33c shown in the first enbodi mrent have. Wth
the recess parfti amset88bnaandekld3mentteoughe hdeesriB4d drd ek34dprosmimtcat e
respectively. An inner surface 133e of the cylindrical portion 133d becones
20 a fitting surdexorttaathi cA at ger i phe sy rifiaxien3 Hd beicomeE36acadf he heing
external seal nenber 136 fits. In the state where the plunger disc 132 is
brought i nt cwiialee odntcctcames ihkeo seaitalitsovil3s, amnendespefipherdl thei de
of the seal surface 133a, a housing portion 137 is forned, 25 which is
nearly circl dwigig-Shalsedospgdee florarednsy hoppgesithg axkheli npeitsorfatetisle
of the cylindrical pqrtion133dprotrudin% 25 axially fromthe seal disc 133
to the ot er dWFacd IR EPriovdHed 6& or FRERErungePediBberynedre hddsi g
portion 137, the external _seal nenber 16 is attached. The external seal
menber 136, d$'&HOMES FEIPCAL34E 13 ERlear yERG mEMRApeH eI TRPLTE

uhi oh compr |28 519 S22 JTRIbENS. L2kl 3e B, 9UCSE 1,00, ROL LI g A58, and
made of a se%%ndtﬁeeailncrgfaéaesré acl)f h,&\{é ngegpegaspa‘rre property
Referring to Fig. 10, the shape of the seal disc 133
10 will be described. The seal disc 133 is provided with a
cylindrical portion 133d protruding axially from an outer edge
of a disc body, and on the upper surface of the disc body,
a seal surface 133a coming into slide-contact with the plunger
disc 132 is provided. OnthesealsurfacelBBa,recessportioﬂs
15 133b and 133c are formed, which have the same arrangement and
the same function as the recess portions 33b and 33c shown
in the first embodiment have. With the recess portions 133b
and 133c¢c, through-holes 134a and 134b communicate respectively.
An inner surface 133e of the cylindrical portion 133d becomes
20 a fitting surface to which a periphery fixing portion 136a
of the external seal member 136 fits.
In the state where the plunger disc 132 is brought
into slide-contact with the seal disc 133, on the peripheral
side of the seal surface 133a, a housing portion 137 is fcrmed,

25 which is nearly circle ring-shaped space formed by opposing

the inner surface 133ecf thecylindrical portionl33dprotruding
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and the sane function as the inner fixing portion 36b shown 10 in the first
enbodi nent has is used. The inner slide portion 136b is fornmed of a first
seal material having the sane property and the sane function as the

peri phery slide portion 36a shown in the first enbodi nent has, and forned
in the shape of a ring having a rectangular section. On the outer surface
side of 15 the inner slide portion 136b, recess portions are provided

t hroughout the entire periphery accordingly to the sectional shape of the
out er fixi ngapartlilgnf A@bahewdwes ey sposil contHwbdtag sursfdacil Beeatedr vtzen t he
outer fixing portion 136a is conbined wth the inner slide portion 136b. 20
I n the st at e faltetlee teireyetednak . sefh thenhensi86 pert ain dGhedtha axteermalsi ng
portion 137, as shown in Fig. 12, the inner slide portion 136b firstly
cones into skedé- menbaet 1 tils attHecdwetder surface 132e of the plunger disc
132, and an axial end surface on one side of the inner slide portion 136b
comes 25 into contactlh@i ekteh@adt el kKeemg akd6,132¢ . skarvnhén, Rige 1duter
surface of the outer fixing portion 136a fits to the 26 inner surface 133e
of a seaP bl 86ka 1B I W FHY oPeaReqd Mgadt BEBLSH -t W1 phs¢@RT £8¢F drivaFgadat us
161, the outer fixing portion 136a is kept fixed to the inner surface 133e
of the seal HEEECIS3 Bfrofthd Sel &% ioélt}?&/\érg?‘lélﬁd POLTHOT A SMddéhdrfiedn

136b is in the . good sl.i.de-contact stat wth the outer surface_132e of the
Fotating pl uNGARSoRGHEIES LIRET DD PHe Lt £ BLhEEOEkePE arde nab

| eaked out of,_,te seal oap betwean the Seal, M (2681930 A0 L e ldde

{ and the same function as the inner fixing portion 36b shown
10 in the first embodiment has is used. The inner slide portion
136b is formed of a first seal material having the same property
and the same function as the periphery slide portion 36a shown
in the first embodiment has, and formed in the shape of a ring
having a rectangular section. On the outer surface side of

15 the inner slide portion 136b, recess portions are provided
throughout the entire periphery accordingly to the sectional
shape of the cuter fixingportion 136a, whereby position holding
is facilitated when the outer fixing portion 136a is combined
with the inner slide portion 136b.

20 In the state where the external seal member 136 is
attached in the housing portion 137, as shown in Fig. 12, the
inner slide portion 136b firstly comes into slide-~contact with
the outer surface 132e of the plunger disc 132, and an axial
end surface on one side of the inner slide portion 136b comes

25 into contact with the step-like surface 132f. Further, the

outer surface of the outer fixing portion 136a fits to the
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132a is prevented from|eaking fromthe housing portion 137 10 to the
outside by the external seal nenber 36. According to the first and second
enbodi ments of the invention, the housing portion which is the circle

ri ng-shaped space, and which is closed and surrounded by the seal nenber
and the cylinder block is provided on the peripheral side of 15 the seal
surface between the fixed seal nmenber and the rotating cylinder block; and
the nearly ring-shaped external seal nenber conposed of the self |ubricant
mat eri al and e erfade tITdle B Figdnl mBIAStiTity is attached to this
housi ng nmenber. Hereby, it is possible to prevent the paste that has | eaked
20 fromthe seal surflacehbropetrspkin@tiard hé it adet ot jebeibausppgratpos tion
by the external seal nmenber. (Third Enbodi nent) Referring next to draw ngs,
a third enbodigientthaf otlter Z3xingepbrbnown 136del désqrti HedkedFitg. th8 imnar
sectional view of a paste ejection apparatus according to a third

enbodi ment ZtmfacdelIdwent itore Fal didsd sl I3 gey sPecte Vasviewofen, caml
portion of the paste ejection apparatus according to the third enbodi nent
of the idventiheninfieg. s15d¢ poxisiast LdARI1Iviiantbe dared casrdporpndactoitatre
paste ejection apparatus according to the third enbodi nent 5 of_ the

i nvention, Fiwgtthighiesoutgsr speéareel ¥2ewbitie gokeddny ailsedst Pheckasie

ej ection apparatus according to the third enbodinent of the invention, Fig.

17 is a perspédtifE % WP DFLRI seh Lo sEBf PRRESpASEE ditdctisit bttt
according to . the thifd gmRodlrenle Qg L PYent AL Fh%y d8, 8 dlagram
132a is prevented from leaking from the housing portion 137
10 to the outside by the external seal member 36.

According to the first and second embodiments of the
invention, the housing portion which is the circle ring-shaped
space, and which is closed and surrounded by the seal member
and the cylinder block is provided on the peripheral side of

15 the seal surface between the fixed seal member and the rotating
cylinder block; and the nearly ring-shaped external seal member
composed of the self lubricant material and the material that
is rich in elasticity is attached to this housing member.
Hereby, it is possible to prevent the paste that has leaked

20 from the seal surface from leaking to the outside of the housing

portion by the external seal member.

(Third Embodiment)
Referring next to drawings, a third embodiment of the
25 invention will be described. Fig. 13 is & sectional view of

a paste ejection apparatus according to a third embodiment
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10 for explaining the attachnent state of an external seal of the paste

ej ection apparatus according to the third enbodi nrent of the invention, and
Fig. 19 is a diagramfor explaining an operation of the paste ejection
apparatus according to the third enbodi nent of the invention. 15 The third
enbodi nent of the invention shows a nodified exanple of the constitution of
the paste ejection apparatus 16 or 161 in the first enbodinent 1 or the
second enbodi nent 2. The constitution of other parts is simlar to that
shown in Fi @f the2hRefietohnginexidtios Biger d3sct hes stirucs fireecahn @opaisire

ej ection apparatus 216 will be described. In Fig. 13, the paste ejection
appar at us 2161 nicé pdes eiaT ert lout eppreyhinseccopdinigdre 224 thigklabadipent

mul ti-plunger punp which is driven by a notor 222 used as a rotation drive
means. To ancodutpetiéerhbin, F23 .ol Sthreamrori @2l vdeoydf fdrd cah yotEiar 228
is coupled with an axis A of rotation matched. The rotator 228 is supported
28 by a beariafgt?2paptea il cnpErar prupgecondisgert @8he td igciedtretinans an

i nner dianeter_ portion 228 of the rotator 228. The plunger holder. 231 is
permitted tood ithe ilmvemd igedtlidon 16f i6he BRF&PeAtéverbiai ©h 4 PIEIZRY on
to the rotator. 228, and receives. 5 transm ssion of the rotation fromthe
rotator 228. F&C He PuRftthdt ket o0 2RRarEivHIafgd Y & 23 Yy d

rovided in the direction_of the axis. A of _rotation at equal intervals, and
ol de. bear I BSIEN s o (Pt TSP BHaR Bt Angdr NG @ FEIBLers 4 a dddrhg

end portion %ﬁf%ﬁ%égf”gggc of the paste ejection apparatus according to

the third embodiment of the invention, Fig. 18 is a diagram

10 for explaining the attachment state of an external seal of
the paste ejection apparatus according to the third embodiment
of the invention, and Fig. 19 is a diagram for explaining an
operation of the paste ejection apparatus according to the
third embodiment of the invention.

15 The third embodiment of the invention shows a modified
example ¢f the constitution of the paste ejection apparatus
16 or 161 in the first embodiment 1 or the second embodiment
2. The constitution of other parts is similar to that shown
in Fig. 1.

20 Referring next to Fig. 13, the structure of a paste
ejection apparatus 216 will be described. In Fig. 13, the
paste ejection apparatus 216 includes in an outer cylinder
portion 221 a shaft-type multi-plunger pump which is driven
by a moter 222 used as a rotation drive means. To an ocutput

25 shaft 223 of the motor 222, a cylindrical rotator 228 is coupled

withan axisAof rotationmatched. The rotateor 228 is supported
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10 hol der 231, a plunger disc 233 is secured through a disc-shaped collar
plate 232. In the collar plate 232, plural through-holes 232a are forned in
positions corresponding to the positions of the plunger holes 231b.

Further, in the plunger disc 233, plural cylinder holes 233b are fornmed in
positions corresponding 15 to the positions of the through-holes 232a. The
outer surface of the plunger disc 233 is slidably held by a cylindrical
hol di ng nenber 235. The hol ding nenber 235 is made of nmaterial having

sel f-1 ubri catiyoa ssohirgs 228siot aramliy, eetiad piloggeet b lddhe 3| uagert226:d
passes through the slide bearing 231c, 20 the through-hole 232a and the

cyl i nder hol &238h ninertheame e epowhiére I2Sofdveneatatar t2é .di Fhetdomasfr t he
axis A of rotation is permitted, and a seal nmenber 234 is attached to the
upsi de of thelddn Adér Iiorern3BbedThe lidrdm itdei Assrredonned e axis
cylinder hole 233b through this seal nenber 234, and the |ower 25 end
portion of tRe qfl uitfett PP teciptakitestentbet HetefPrndes, R[EIde XI3P tafer eby
to performthe suction and ejection of paste, 29 which wl| be described
later. The pltddgerifaider of3the petadgiqrart wimattd 232 tadwd 348 pl unger di sc

233 constitute a cylinder . bl ock havjng.the ur cy] i nder holes 233h. The
upper end of each pI@F&eFh?ZQQBPBFFUEBngBW%EL’ éﬂ?ﬁ%L NPy it Bedrilng

228h hed b ion of. the. 228 and._i | ed
coupl i ng bl G 2IGEVHRE H I r o FOmet D285 £ &t thchel 6 B CoH i1y

b ook 223, GRRL SHPSIAIE 128 0 PLanaLe, byt cesihen of Jhe

plunger hole 231b., To a leading end portion of the plunger

10 holder 231, a plunger disc 233 is secured through a disc-shaped

collar plate 232. Intheccllarplate 232, plural through-holes

232a are formed in positions corresponding to the positions

of the plunger holes 231b. Further, in the plunger disc 233,

plural cylinder holes 233b are formed inpositions corresponding

15 to the positions of the through-holes 232a. The outer surface

of the plunger disc 233 is slidabiy heldbya cylindrical holding

member 235, The holding member 235 is made of material having
self-lubrication such as resin or oil retaining metal.

The plunger 226 passes through the slide bearing 231c,

20 the through-hole 232a and the cylinder hole 233b in the state

where its movement in the direction of the axis A of rotaticn

is permitted, and a seal member 234 is attached to the upside

of the cylinder hole 233b. The plunger is inserted into the

cylinder hole 233b through this seal member 234, and the lower

25 end portion ¢f the plunger 226 reciprocates into the cylinder

hole 233b thereby to perform the suction and ejection of paste,
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10 Above the rotator 228, that is, on the notor 222 side of the cylinder

bl ock, the cam portion 224 is arranged. The cam portion 224 conprises two
end canms (first end cam 224A and second end cam 22B) havi ng cam surfaces
224a (refer to Fig. 14) in the direction of an axis A of rotation, the end
15 cans are conbined so that their cam surfaces 224a are opposed to each
other, and registration of the end cans is performed by a spacer nenber 227
to fit them As shown in Fig. 14, either of the first end cam 224A and the
second end camiz2B wisl hess |Jeoytiell | tat e r andHenildengeX) lofldmache End deen a
cylindrical recess portion 224b which the drive end sides of the three

pl ungers 226 dorislerst pdaicet23 3 hendpglhmgénnbek ders 2333camentterte 8 @y bvidked. | n
the state where the first end can 224A and the second end cam 224B are
opposed to édcihrlothmrirgndconbiured, dwl iy dnereswIdce of the cylindrical
25 recess portion 224b, a cam groove interposed between the two cam

sur f aces224ai sf or ned. THEhadrd v eeeth det otacherihndepl dage s o t3mdezs ypveard ed

into the plunger holder 231, as shown in Fig. 15, enter the cylindrical
recess pérti dRMR id thide PoaTingnid2eht abgashefnter valbasdarri Hd s A
of rotation, and the cam_follower 225 coupled to the, coupling bl ock 226a

fits to the BaMGoove2RBA EReCREPOFI2D2 RsCPERatRIN Y et tdeét™d hi s

Shate o g block, compr s ug Ll Bl nast o der, 25k, hs, ool

wher eby eaChﬂgéﬂmggngglfgwggV?fSanngggga égsié %Be direction cof the
axis A of rotation by a cam portion 224 described below.

10 Above the rotator 228, that is, on the motor 222 side
of the cylinder block, the cam portion 224 is arranged. The
cam portion 224 comprises two end cams (first end cam 224A
and second end cam 22B) having cam surfaces 224a {(refer to
Fig. 14) in the direction of an axis A of rotation, the end

15 cams are combined so that their cam surfaces 224a are opposed
to each cther, and registration of the end cams is performed
by a spacer member 227 to fit them.

As shown in Fig. 14, either of the first end cam 224A
and the second end cam 22B is nearly cylindrical, and inside

20 of each end cam, a cylindrical recess portion 224b which the
drive end sides of the three plungers 226 inserted into the
plunger holder 231 can enter is provided. 1In the state where
the first end cam 224A and the second end cam 224B are opposed
toeachotherandcombined, inthe inner surfaceofthecylindrical

25 recess portion 224b, a cam groove interposed between the two

camsurfaces224ais formed. Thedriveendsof thethreeplungers
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10 rotation relatively to the camportion 224. By this relative rotation,
the camfollower 225 fitting to the camgrove rotates and noves into the
cam groove along the line of the camsurface, and reciprocates in the
direction of the axis A of rotation in accordance with cam characteristic
of the cam surface 224a. 15 The camfollower 225 transmts this

reci procating novenent through the coupling block 226a to the plunger 226,
whereby while the plunger 226 is rotating about the axis A of rotation, it
reci procat es2ps tiheeditreectinmr afhd helaxisr Aoldéot 281 pnasi sheynchnomizat i on
with this.rotation. 20 Nanely, the camgroove fornmed in the inner surface
of the cylindgi caltertbsspantdminca224bcesnvernttsidrha2 éeliat lvece potsattiings
novenent of the cylinder block for the camportion 224 into the

reci procati ngtmovsseninbervhésphionger t2@6ani s e o dinvdettiiom ofanchd haxicemA of
rotation. The notor 222 and the 25 cam portion 224 function as a plunger
drive means W#RiléRwereliZpr coarésdt e phengenrliddi RloghcRréni Lattisofowithl t he
rotation 31 of the cylinder block. The shape of the cam groove provided
fro the éam péft B6ARCY24 i s such a shape that the three plungers 226 are

reci procated in the ﬁredeternlned order and at the predetermned tim
wher eby a paste suckRh§Ropts B8R ?a@?dlsg%ti)%%‘?%“%’ije‘fﬂr} HBdSb'e‘F}éWéﬁaéﬁe

conti nuously.Reri ST Tng:, L0 e sbove conphLiullon i case i sliher ol the
cam porti on 224 gﬁgf.?;%ag%ﬁ%nagdeoxpaag%2£96m%%%e5 1?98&!;%‘%1{&’% 2cbhe
228, whereby each plunger 226 revolves about the axis A of

10 rotation relatively to the cam portion 224. By this relative
rotation, the cam follower 225 fitting to the cam grove rotates
and moves into the cam groove along the line of the cam surface,
and reciprocates in the direction of the axis A of rotation
in accordance with cam characteristic of the cam surface 224a.

15 The cam follower 225 transmits this reciprocating movement
through the coupling block 226a to the plunger 226, whereby
while the plunger 226 is rotating about the axis A of rotation,
it reciprocates in the direction of the axis A of rotation
in synchronization with this rotation.

20 Namely, the cam groove formed in the inner surface
of the cylindrical recess portion 224b converts the relative
rotating movement of the cylinder block for the cam portion
224 intc the reciprocating movement of the plunger 226in the
direction of the axis A of rotation. The mctor 222 and the

25 cam portion 224 function as a plunger drive means which

reciprocates theplunger 226 insynchronizationwiththercotation

31



10 liquid that is high in viscosity and includes netal powder can be

ej ected, and the drive power can be transmtted to the plunger surely also
in case that the reciprocating novenent of the plunger nust be perforned
under the condition of high slide resistance. 15 Hereby, the problemin the
sanme kind of the conventional apparatus which adopts the general cam
mechani sm that is, unsteadiness of operation caused due to high slide
resistance in reciprocation of a plunger driven by a cam nmechani sm whi ch
perfornms a retfuthiengydpedati bhohy .t hethengdigie iy ey canmfgracd: sprovigieds
elimnated, so that the stable sucking and ejecting operations can be
performed. Fdrohehe sameertherhPgh isd isdeh aegigiantet shperhmdd edungenenber
havi ng high sealing ability can be used for the slide seal portion of the
seal nenber 234, arso ndvhtpnds eshkiayetlvd posdeteumimedtbedepeanti et ¢cdwe be
reduced. 25 Further, in the enbodinent, the cam portion 224 which drives
the three pl prgeied 26 niesl ¢omsmio utdgred vt harashe sIZKayi peired)l ohe easls
portion 224b which the drive end side of each plunger 226 can enter is
provi ded®i n Bh®acam soEClénRePeragignralese cratdéanryedgvecrsorsrsed in the
inner surface of the_ cylindrical recess portion 224b. Therefore, as shown
in Fig. 5 15, the thfBetBrPURGENS =265EdUbdOBr r aRgE@SEl 8ekfy th§ToRd aR6t her

around the axis A of rotation. reby, the paste ejection apparatus i ch
Sboures bt ghJeeEE: MRl s oA T iR EOhORt - LPS oB Ty CRERES ¢ he

dimension in,the, diamehs odl (8GN ESS B 2RcR8281 RS SplealbEtdng
the above constitution as the plunger drive means, slurry-like

10 liqguid that is high in viscosity and includes metal powder
can be ejected, and the drive power can be transmitted to the
plunger surely also in case that the reciprocating movement
¢f the plunger must be performed under the condition of high
slide resistance.

15 Hereby, the proklem in the same kind of the conventional
apparatus which adopts the general cam mechanism, that is,
unsteadiness of operation caused due to high slide resistance
in reciprocation of a plunger driven by a cam mechanism which
performs a returning operation by the energizing force of a

20 spring is eliminated, so that the =table sucking and ejecting
cperations can be performed. Further, since the high siide
resistance is permitted, a member having high sealing ability
can be used for the slide seal portion of the seal member 234,
so that the leakage of paste during the operation can be reduced.

25 Further, in the embodiment, the cam portion 224 which

drives the three plungers 226 is constituted so that the
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10 Such the constitution of the camportion 224 is realized readily by
opposing the two end cans, the first end cam 224A and the second end cam
224B to each other. Nanely, in case that the above cam portion 224 is
constituted by an integrated cam nenber usually used, it is necessary to
forma cam groove 15 man inner surface of a cylindrical recess portion by
machi ni ng, a parts cost increases because of machining difficulty, and
increase of parts size is not avoided due to a limt on machining. On the

contrary, incgasedhaibil heceam peiilion 224p grneensthkuiied vebyropRasgieng rand
conbining the two end cans, the parts size 20 and the cost can be reduced.

Referring toehicth plingbher pb unigeentesci 23 Midedan dasceiheshr g phunger
disc 233 is made of hard ceram c such as alum na or hard material such as

cement ed car bindealandths caf ayidieg Wid Foameyl i Adfheal npor td4.0nf 233d rexhendi ng
axially 25 fromthe outer edge portion of the disc body. For the disc body,
plural cylindetihalrésad3Bbcake poovisteddab .t hehdire€eteonas3shefntieFig.
rotational axis. The upper surface of the disc body becones a slide surface
ort hogonal t a5t hehe ahakeqnalngxd s 22 6argh bherslande dsat 6 ae by donese iznbahski de
contact with a seal surface 236a of a seal disc 236 that is a seal nenber
secured 5 toathanguttére giinderoporeiani@Rl. Hémeelkyl i hbler rheltes €288 icopen
at equal intervals on the sanme circunference of a circle having the
rotational arPpaghtilge Wwiiicde samicae B aseal benhtapilitwi hagad LAnémaddrface

233e of the cylindrical portion 233d, an external seal nenber 237 descri bed
| at er cones iR ccmpact-sized by making the dimension in the diameter

directicn as small as possible is realized.

10 Such the constitution of the camportion 224 is realized
readily by opposing the two end cams, the first end cam 2244
and the second end cam 224B to each other. Namely, in case
that the above cam porticn 224 is constituted by an integrated
cam member usually used, it is necessary to form a cam groove

15 in an inner surfaceof acylindrical recess portionbymachining,
a parts cost increases because of machining difficulty, and
increase of parts size is not avoideddue to a limit cnmachining.
On the contrary, in case that the camportion 224 is constituted
by opposing and combining the two end cams, the parts size

20 and the cost can be reduced.

Referring to Fig. 16, the plunger disc 233 will be
described. The plunger disc 233 is made of hard ceramic such
as alumina or hard material such as cemented carbide, and is
provided with a cylindrical portion 233d extending axially

25 from the outer edge portion of the disc body. For the disc

bedy, plural cylinder holes 233b are provided in the direction
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10 slide-contact. Around the opening portion of the cylinder hole 233b, a
scratch-of f groove 233c is fornmed. The scratch-off groove 233c is used in
order to prevent the excessive | eakage of paste fromthe slide-contact
surface between the plunger disc 233 15 and the seal disk 236 by scratching
off a particle conponent in the paste attached onto the seal surface 236a
(refer to Fig. 17) in a punping operation which perforns suction and

ej ection of paste by rotation of the plunger disc 233 in relation to the
seal disc 23Gaf 2heReferat itghdlo Hiigs. 1Thet heppehapardfadehe Sedle diise 28Gly Wi | |
be described. The seal disc 236 is nmade of the simlar hard material to the
mat eri al of thegqlamgersdide, sanflacé osthagdnst tentée haviatg ool teskigpsi de
a step-like convex portion formed in the shape of a step. An upper surface
of the step-lankke 26 convix porfion bewewesnthessédk sonftaceé 236a eomeasd into
slide-contact with the plunger disc 233, and two circular 34 arc-shaped
recess porti ows f2836h 23%d 2868 3¢l fbrgred it thhd 1iseal ssak R 23GRCULEd he
seal disc 236, through-holes 238a and 238b are forned in two positions on
the circénf efénddofouterigwlindar qudliqmtetval Sheamyldacderoholies positti ons
corresponds 5 to the position in the dianmeter direction of the cylinder hole
236b. The t hrBEghahoPE4a23BA 8RYEE D3 COPMIAMEat e FEBHREET GBI 9T it Glife

recess portions 236b_and 236c. \Wen. the unger , di sc 233 tates in the
CCate whore MHIETS PHE DA E D3SR1B T BES o Ao Uar SE Sob GBS D

With an inner surface 233e of the cylindrical portion 2334,
an external seal member 237 described later comes into

10 slide-contact.

Around the opening portion of the cylinder hole 233b,
a scratch-off groove 233c is formed. The scratch-off groove
233c 1s used in order to prevent the excessive leakage of paste
from the slide-contact surface between the plunger disc 233

15 and the seal disk 236 by scratching off a particle component
in the paste attached onto the seal surface 236a (refer to
Fig. 17) in a pumping operation which performs suction and
ejection of paste by rotation of the plunger disc 233 in relation
to the seal disc 236.

20 Referring to Fig. 17, the shape of the seal disc 236
will be described. The seal disc 236 is made of the similar
hard material tc the material of the plunger disc, and it is
a disc member having on its upside & step-like convex porticn
formed in the shape of a step. &n upper surface ¢f the step-like

25 convex perition becomes the seal surface 236a ccming into

slide-contact with the plunger disc 233, and two circular
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10 slide-contact with the seal surface 236a of the seal disc 236, the recess
portions 236b and 236¢c conmunicate with the opening portions of the
cylinder holes 233b in the position of the predeterm ned rotation of the

pl unger disc 233. Therefore, the recess portions 236b and 236c¢c function as
a first 15 comunicating port and a second conmmuni cating port which are
provi ded on the seal surface 236a and conmunicate with the opening portions
of the cylinder holes 233b in the predeterm ned rotational position of the
cylinder blodccArhapiarrsoefacpol2Bbensf2Bhe shdp-23icke scenviex mpal tironth{0
beconmes a fitting surface to which the external seal nenber 237 described
later fits. AstkplikeceuwIere Z36fthbecomesdiacseab, hohdhughsheiaseZwhich
conmes into contact wwth an end surface of the external seal nenber 237 and
hol ds the axiald ¥ tdwh ofrmde lexteenapsséabnreabethe37ircypfeeence of
periphery 25 edge 236d of the seal surface 236a is kept in the shape of a
sharp edge w ehrféemdtedub} vt elve s chaffeaGMyt CRAPFHOIOMSSCO BT TBpfemifhg of
the seal gap frombeing made in the state where the seal surface 236a cones

into slide-cdft &éte RPERLERE 13§ ddGRLAET dLFPaEEORIHA “NEsCHesRARR PGt er .
In Fig. 13, the plunger hol der 231 i rovided wth 5. a flange portion 23la
protrudingir?%ﬂ£°mﬁ%ﬁa%ﬁoﬂg?éE?%%ﬁ?3géﬁﬁmbggwgéﬁ”WWQJFpéﬁdggﬁﬁkﬁ%ﬁ?géla
and the end surface of the rotator 2 a cq$ﬁg3€isc spring 230 is
attached. The'*%don d?%%e§%r?%ﬁtﬁ%%?%%§%?é§% ‘he plunger hol der 231

downward, —presses thg gliqe sUNfAgS AlsthssR! voggtedl 28 433 J0ASIndNe

the slide surface 233a ¢of the plunger disc 233 comes into

190 slide-contact with the seal surface 236a of the seal disc 236,

the recess portions 236b and 236c communicate with the opening

portions of the cylinder holes 233b in the position of the

predetermined rotation of the plunger disc 233. Therefore,

the recess portions 236b and 236c function as a first

i5 communicating port and a second communicating port which are

provided on the seal surface 236a and communicate with the

opening portions of the cylinder holes 233b in the predetermined
rotational position of the cylinder block.

An ocuter surface 236e of the step-like convex portion

20 becomes a fitting surface tc which the external seal member

237 described later fits. A step-like surface 236f becomes

a seal holding surface which comes intc contact with an end

surface of the external seal member 237 and holds the axial

prosition of the external seal member 237. Further, a periphery

25 edge 236d of the seal surface 236a is kept in the shape of

a sharp edge which is not subjected to chamfering, and prevents
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10 seal surface 236a of the seal disc 236 at the predetermined surface
pressure. By this surface pressure, the close attachnent between the slide
surface 233a and the seal surface 236a is secured. In the state where the
pl unger disc 233 is brought 15 into slide-contact with the seal disc 236,
on the peripheral side of the seal surface 236a, a housing portion 240
(refer to Fig. 18) is fornmed, which is nearly circle ring-shaped space in
whi ch the outer surface 236e provided for the seal dick 236 is opposed to
t he i nner surdpaca i2B33ef ofhd heesy| gaodr feah BOipgorimbade 283dhextsdrdiengtexial | y
fromthe plunger disc 233. |In the housing portion 240, the external seal
menber 237 i £heat taghedurflwextdbaalcosesl hehbers123E-icondamdarvyth the

ri ng-shaped seal nenber, which conprises a first seal material 237A having
25 a V-shaped lsetiomt@nt swdeod 256@, mat eicisalr 12878 ldled by the first seal
material in the interposed state. Nanely, the 36 first seal material 237A
has a recess portionIZ3FA, land tige Plawesad hodglemegtdr ilsl r23rB desi heltdr i n
the recess portion 237A-a In the state where the external seal nenber 237
is attacthed & &J@Q%W%Zﬁdﬁ%@@wn@s ighdhe i apieger1giingfd i%ner 5
surface side of the external seal nenber 237 fits to the outer surface 236e
of the seal d@'st Zigieehd-ihel RRE RUFFLRR 7R 2PfefB8f cBImSYLIRCS ©f

o1y dercontact i up e npet ourface 230e, o She alunger block 295 The
wWth the Stepdﬂe&hlscsprlng230 bypressingtheplungerholder 231 downward,
presses the slide surface of the plunger disc 233 against the
10 seal surface 236a of the seal disc 236 at the predetermined
surface pressure. By this surface pressure, the close
attachment between the slide surface 233a and the seal surface
236a is secured.
In the state where the plunger disc 233 is brought
15 into slide-contact with the seal disc 236, on the peripheral
side of the seal surface 236a, a housing portion 240 (refer
to Fig. 18) is formed, which is nearly circle ring-shaped space
in which the outer surface 236e provided for the seal dick
236 is opposed to the inner surface 233e of the cylindrical
20 porticn 233d extending axially from the plunger disc 233.
In the housing portion 240, the external seal member 237 is
attached.
The external seal member 237 is a nearly ring-shaped
seal member, which comprises a first seal material 237A having

25 a V-shaped section and a second seal material 237B held by

the first seal material in the interposed state. Namely, the
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10 surface 236f (refer to Fig. 17) and the axial position of the external
seal nenber 237 is kept. Further, the first seal material 237A is nade of
sel f-lubricant material such as 4-fluorinated ethylene resin, and the
second seal material 237B is made of material that is rich in elasticity
such as 15 rubber material/spring. In the operating state of the paste

ej ection apparatus 216, in which the cylinder block is rotate to

reci procate the plunger 226, fromthe seal gap between the seal surface
236a and t herststessan aae rd33a 2 3t/henpast e d ks poittd drhe 3heusi, ngndlt he
portion 240 a little. The | eakage of this paste to the outside of the

housi ng portioac24 dealpmevent etl 11y78 he lext@rimathseadceswepbert 123723 Thea past e
stored in the housing portion 240 at this tine acts so as to push the
external seal DR87tho dietcoouwlerre il axdec2836é ardlthembanek33urkaget28Bed
whereby the sealing 25 ability of the paste is inproved by the external seal
menber 237. Futehere iugiand e merdmpleial aedgboRB6dnofighel 8eathsuifimer 37
236a i s sharp edge-shaped as descri bed above, the paste in the housing
portion 240 isudfétecuide od bheeextignmnl feademembgap? 3dof Tttt copani pat ey t he
increase of the seal gap is prevented. 5 In seal of the paste by the

ext ernal seal Swehdeg > oft fEepeppphet§C site omd kBecPitRdr FBarap6r $160

233d extendin axially fromthe plunger disc 233 is held slidably gg t he
cylindrical hbreregl netlet D99 mlidedGonterd vitsr LRG| LtRBEF Spbrefent 2.

;-Pe: ﬁ];olr, g,’[ at Ihﬁgrit: nﬁ#gﬁg%%gg}%:ﬁggggr dii‘l{eecat}gioa 1e0nd0forE hoené)I su:{] eerogi glge 233

external seal member 237 comes into contact with the step-like
10 surface 236f (refer to Fig. 17) and the axial position of the
external seal member 237 is kept. Further, the first seal
material 237A is made of self-lubricant material such as
4-flucrinated ethylene resin, and the second seal material
237B is made of material that is rich in elasticity such as

15 rubber material/spring.
In the operating state of the paste ejection apparatus
216, in which the cylinder block is rotate to reciprocate the
plunger 226, from the seal gap between the seal surface 236a
and the slide surface 233a, the paste leaks into the housing
20 portion 240 a little. The leakage of this paste to the outside
©f the housing portion 240 is prevented by the external seal
member 237. The paste stored in the housing porticn 240 at
this time acts so as to push the external seal 237 to the outer
surface 236e and the inner surface 233e, whereby the sealing
25 ability of the paste is improved by the external seal member

237. Further, since theperipheral edge236dof the seal surface
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by the hol di ng nmenber 235. Nanely, the holding neans 235 functions as a
run-out constraining neans which constrains the run-out displacenent in the
di aneter direction of the plunger disc 233 in the vicinity of the external
seal portion in which is the plunger disc 233 constituting the cylinder

bl ock and the external seal nenber 237 conme into slide-contact with each
other. Hereby, in slide between the external seal 237 and the inner surface
233e with the rotation of the plunger disc 20 233, the stable sliding state
i s kept, and 23w seal shgrabedgéyslodppd eeentiengribed| ebkage dhepaststet drt he
outside is inproved. Further, wear of the external seal nenber 237 in the
slide portidrhd ssowetiuoehorsodarhatd G ipardist idud tcde rertedonigatedihd s lg.

13, the through-holes 238a and 238b of the 25 seal disc 236 comunicate
respectivel y sdift/hsa thatsepexizg halthepontredga cfnha ssedonmep éxstreretedn fwgt +

239b which are provided 38 on an end surface of the outer cylinder portion
221. The first external port 239a is connected through the tube 20 to the
syringel9 (Fig. 1), and the second external port239bi sconnected through the
tube 17 t the appl yildysee2zpé tlge (Fagte Dy the| aAxEpENE] af A WSO R 37,

t hrough- hol e 238a comunicates wth the cylinder hole 233b through the
recess porti di'Q¥eH 1Py sidhgef 926 FYVERITHCAhPTHI9hEI I cxheedfiDn

(upuard 10 gl cuber by Lhc past gstored Ln Lo vLinasds 13 e
external por tcyzlglgn%lfiucnaclt ihoorlsdi%sig ?nesngpe&l 3éi‘)%orfti‘i:ttc()ed in the outer cylinder
portion 221. Therefore, the run-cut in the diameter direction
10 of the plunger disc 233 at the rotating time is constrained
by the holding member 235. Namely, the holding means 235
functions as a run-out constraining means which constrains
the run~-out displacement in the diameterdirectionof theplunger
disc 233 in the vicinity of the external seal peortion in which
15 the plunger disc 233 constituting the cylinder block and the
external seal member 237 come into slide-contact with each
cther.

Hereby, in slide between the external seal 237 and
the inner surface 233e with the rotation of the plunger disc
20 233, the stable sliding state is kept, and the sealing ability
of preventing the leakage of paste to the cutside is improved.
Further, wear of the external seal member 237 in the slide

portion is reduced, so that a parts life can be elongated.
In Fig. 13, the through-holes 238a and 238b of the
25 seal disc 236 communicate respectively with a first external

port 239a and a second external port 239b which are provided
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whi ch the paste supplied fromthe syringe 19 is introduced. Next, in the
state where the cylinder hole 233b fromwhich the paste has been sucked
comuni cates with the through-hole 238b through the recess portion 236c,

t he plunger 15 226 noves in the pushing-out direction (dowward in Fig.

13), whereby the paste in the cylinder hole 233b is ejected from the second
external port 239b. The second external port 239b functions as an ejection
port fromwhich the paste is ejected to the outside 20 Referring next to
Fig. 19, the gpoahtémdahirtelcat borchdetiveencihendecess et pons 282b,£i23a¢ and
the cylinder holes 233b in the sucking and ejecting operations of the paste
by the past exdjeacialomappa3dasi 216omddide descughbethel hubbe 20erdoodibeent ,
by port switching in which the three plungers 226 25 are comuni cat ed

t hrough t he rsguessepl? t Fdg. 236t ti28Secthdkex tiesnbhecatnDBieh ¢ atdomgepdretd Wi t h
the two external ports 239a 39 and 239b alternately, the paste ejection is
cont i nuousl y thyerfoar rée. tRibg 1T79AcsHbws agpprdtyang woeerzde il dFdisocdss where
the three cylinder holes 233b-A 233b-B, and 233b-C rotate and 5 nove in
the direétion of an &y bhe 3twtpodiaticonhef threugythaber? i eopgipisaigisches
with that of the through-hole 238a, and supply of thepaste to the cylinder
hol e 233b- Al i hseciveinear hadet B 3b tiecugthd hey/|naftRss el 23R E-3E0,
finishes the ejection of paste and is_about to separate fromthe recess
portion 236¢,tRE0 PANEYSHe 2R FRYES 2331Ber BadhdBorHEtaNdFEALIER JfuPkRe D

r ) . . . .
ecess in Fig. 13), whereby the paste stored in the syringe 19 is

supplied through the tube 20 into the cylinder hole 233b.
10 The first external port 23%a functions as a supply port to
which the paste supplied from the syringe 19 is introduced.
Next, in the state where the cylinder hole 233b from
which the paste has been sucked communicates with the
through-hole 238b through the recess portion 236c, the plunger
15 22¢ moves in the pushing-out direction (downward in Fig. 13),
whereby the paste in the cylinder hole 233b is ejected from
the second external port 23%b. The second external port 239b
functions as an ejection port from which the paste is ejected

to the outside
20 Referring next to Fig. 19, the positional relation
between the recess portions 233b, 23c and the cylinder holes
233b in the sucking and ejecting cperations of the paste by
the paste ejection apparatus 216 will be described. In the
embodiment, by port switching in which the three plungers 226
25 are communicated through the recess portion 236b or 236éc that

is the communicating port with the two external ports 23%a
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portion 236¢c and is about to start the ejection of paste newy. Between the
state shown in Fig. 19A and the state shown in Fig. 19B, the supply of
paste to the cylinder hole 233b-A and the ejection of paste fromthe
cylinder hole 233b-B are is continuously perfornmed. Thereafter, in a timng
shown in Fig. 19C, the cylinder hole 233b-A reaches the end portion of the
recess portion 236¢c and starts the ejection of paste newy. At this tineg,
the cylinder hole 233b-B separates fromthe recess portion 236¢c 20 and
finishes the spéctizeb ofltpasizteclAs, deker iphed eabovectaoy Iienecofitihectblege
cylinder holes 233b is always in the state of ejecting the paste, whereby
the paste is p¢efdemedromthe external port 239b (ejection port)
incessantly. Regarding this paste ejecting operation, also in case 25 that
the slurry-like paste&incliii s ar géadmowheref finl beprocespovkars and
solid particles is used, the paste that has 40 |eaked fromthe seal gap

bet ween t he stlteei sgl23éundoihe 2gBhnger 22383-Bs pral/ e B riontd eakeéng to
the outside by the external seal menber 237. Therefore, it is possible to
suppr ess ° t halpastia Lbakdigedtiarhefpas e rgvecthagrope e eif thetfel MdeHum
5 and a disadvantgze that the inside of the apparatus is stained wth the

paste that ha3Cleaketb daidepevehtedhaturdhdrhe t Hereemathe s i 98 3hodi n
the third enbodinfnt an be agg%%g%yéo thgg%b%$égﬁnbodi nt or the second
I

enbodi ment.  GRF %P¢§$6§W€§S< egAe B 1P SR BT ST -
enbodi ment Or}&?%hﬁ%?%?%e? ﬁgi£§¥§né§¥]ﬂﬁie?885£§% EQnEEEeEh££Q ejection
of paste and is about to separate from the recess portion 236c,
10 and the cylinder 233-B reaches the end portion of the recess
portion 236c and is about to start the ejection of paste newly.
Between the state shown in Fig. 192 and the state shown in
Fig. 19B, the supply of paste to the cylinder hole 233b-A and
the ejection of paste from the cylinder hole 233b-B are
15 continuously performed.

Thereafter, in a timing shown in Fig. 19C, the cylinder
hole 233b-A reaches the end portion of the recess portion 236c
and starts the ejection of paste newly. AL this time, the
cylinder hole 233b-B separates from the recess portion 236c¢

20 and finishes the ejection of paste. As described above, any
one of the three cylinder holes 233b is always in the state
of ejecting the paste, whereby the paste is ejected frem the
external port 239 (ejection port) incessantly.

Regarding this paste ejecting operation, alsc in case

25 that the slurry-like paste including a large azmount of filler

components and scolid particles is used, the paste that has
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enbodi nent. 41 CLAIMS 1. A paste ejection apparatus for ejecting
slurry-like paste in which a viscous substance and a filler conponent are
m xed, conprising: 5 a cylinder block being rotatable about a rotational
axis by a rotation drive neans, and contacting slidably with a seal surface
of a seal nenber through a slide surface orthogonal to the rotational axis;
plural cylinder holes provided in the direction of 10 the rotational axis
of the cylinder block and including opening portions formed at equal
intervals on jthe Sane Gh Mol 8580C8ap Ohe BwEbhCLBNAVLAY JiRe ratatdpnaly axi s
of the slide surface as a center; a plunger inserted into each cylinder
hol e; 15 a pldingRfe driye NPansvatidd oGkl NG Saifd NGRS dutside by the
synchroni zation wth the rotation of said cylinder block; first and second
comuni cat i NG Qs PE Y1 GReREY 1 He. sedle sififiace; 8N SOMUN] £abi g d s t he
opening portions of the cylinder holes in the predetermned rotary position
of 20 the cwHeggstbl1eeka gkl 115thanth SeCONEc exh & bR@Ir RISt & @ ABLHl rCiadinng
respectively with the first and second communi cating ports through the seal
menber; & housidng fdssdoantegateditonhichénpedephendle spgaratus2bs tdte isesd
surface, closed and surrounded by the seal nenber

with the paste that has leaked can be prevented.

Further, the constitution shown in the third embodiment

can be applied to the first embodiment or the second embodiment.
Similarly, the external seal member shown in the first

10 embodiment or the second embodiment can ke applied to the third

embodiment.
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and the cylinder block to be a circular ring-shaped space; 42 and a

ri ng- shaped external seal nenber attached into the housing portion,
including a first seal material having self-lubrication and a second seal
material being richin 5 elasticity. 2. The paste ejection apparatus
according to Caim1, wherein the housing portion is fornmed by opposing an
outer surface of the seal nenber to an inner surface extending axially 10
fromthe cylinder block. 3. The paste ejection apparatus according to Caim
2, wherein the second seal material oftheyexternal seal nmenber is fitted
onto the outer surface of the seal nmenber;—and the 15 first seal nmenber of

the external seal nmenpersstd daplot LHIAGISrathd hed et dbeIngusiapeyolikhe
cylinder block. 4. The ‘paste €] ection apparatus according to Caim 2,

wherein the figste seawnmRIPEr vhascdsr A68ssa s td:an.a #adikheccBBoseandrseal
menber is held by the recess portion of the first seal nenber. 5. The paste

ej ection apparatas, acesei®ongo Claim 1, wherein the housing portion is
formed by opposing an inner 25 surface extending axially fromthe seal

menber t an outer surd@Cinddr aylddidase It@ckot #3216l e Tdisopiass eref eciboal
apparatus according to Claim5, wherein the first seal nenber of the
external sealaxesidey s Irdtdahilon drive means, and contacting slidably with
a seal surface cf a seal member through a slide surface orthogonal
to the rotational axis;
| plural cylinder holes provided in the direction of
10 the rotational axis of the cylinder block and including opening
portions formed at equal intervals on the same circumference
of a circle having the rotational axis of the slide surface
as a center;
a plunger inserted into each cylinder hole;
15 a plunger drive means reciprocating said plunger in
synchronization with the rctation cf said cylinder block;
first and second communicating ports provided on the
seal surface and communicating with the opening portions of
the cylinder holes in the predetermined rotary position of
20 the cylinder block;
first and second external ports communicating
respectively with the first and second communicating ports
through the seal member;
a housing portion located on the peripheral side of

25 the seal surface, closed and surrounded by the seal member

and the cylinder block to be a circular ring-shaped space;
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contacts with the outer surface of the cylinder block, and 5 the second seal
material of the external seal nenber is fitted onto the inner surface of
the seal nenber. 7. The paste ejection apparatus according to Caimb5,
wherein the first seal nmenber has a recess portion, and the 10 second seal
menber is held by the recess portion of the first seal nenber. 8. A paste
ej ection apparatus for ejecting slurry-like paste in which a viscous
substance and a filler conponent are 15 m xed, conprising: a cylinder block
bei ng rot at aldrel about a rotational axis by a rotation drive neans, and
contacting slidably wwth a seal surface of a seal nenber through a slide
surface orthogonal tortihg-sbbatidonateares; sl phemiadr cytiancteed hobles the
provided in the direction of the rotational axis of the cylinder block and
i ncl udi ng opémiusgngpopvrbhsnf oriterl wiirenual fintsr valeslonmaher sabe having
circunference of a circle having the rotational axis of the slide surface
as a center; sE g plhmiget iossexnedai segosdcts el imales: hol ebednpl unigdy i ve
nmeans reC|procat|ng said plunger in 44 synchronization with the rotation of
sai d cyl ibfndercifdcleity-irst and second comuni cating ports provided on the
seal surface and comrunicating with the opening portions of the cylinder
holes in the predetermned rotary position of 5 the cylinder bl ock;

2. The paste ejection apparatus according te Claim 1,
wherein the housing portion is formed by opposing an outer
surface of the seal member t¢ an inner surface extending axially

10 from the cylinder block.

3. The paste ejection apparatus according to Claim 2,
wherein the second seal material of the external seal member
is fitted onto the outer surface of the seal member, and the
15 first seal member of the external seal member slidably contacts

with the inner surface of the cylinder block.

4. The paste ejection apparatus according to Claim 2,
wherein the first seal member has a recess portion, and the
20 second seal member is held by the recess portion of the first

seal member.

5. The paste ejection apparatus according to Claim 1,
wherein the housing portion is formed by opposing an inner
25 surface extending axially from the seal member to an outer

surface of cylinder block.
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first and second external ports conmmunicating respectively with the first
and second communi cating ports through the seal nenber; a housing portion
| ocated on the peripheral side of 10 the seal surface, closed and
surrounded by the seal nenber and the cylinder block to be a circular

ri ng- shaped space; a ring-shaped external seal nmenber attached into this
housi ng portion; and a run-out constraining nmeans for constraining run-out
15 displacenent in the dianeter direction of the cylinder block near the
external seal portion slidably contacts with the cylinder block. 9. The
paste ejection apparatus according to Claim@8, 20 wherein the housing
portion is fdr.med by Toppesisig aeauter sppdaceusnfatherdéal rentidrairo an

i nner surface extending axially fromsaid cylinder block; the inner surface
side of the eXtereia theilirabseel mdmbds o f ddemitte el pasdmestefracs dfblhe
seal nenber; and 25 the outer surface side of the external seal nenber
slidably contastteobs iwitthe tihnerutstr f sigefotet hé Epki gyedngieackblods and

5 the second seal material of the external seal member is fitted

onto the inner surface of the seal member.

7. The paste ejection apparatus according to Claim 5,
; wherein the first seal member has a recess porticn, and the
10 second seal member is held by the recess portion cf the first

seal member.

8. A paste ejection apparatus for ejecting slurry-like
paste in which a viscous substance and a filler component are

15 mixed, comprising:

a cylinder block being rotatable about a rotational
axis by a rotation drive means, and contacting slidably with
a seal surfaceof a seal member through a slide surface orthogonal
to the rotational axis;

20 plural cylinder holes provided in the direction of
the rotational axis of the cylinder block and including opening
portions formed at equal intervals on the same circumference
of a circle having the rotational axis of the slide surface
as a center;

25 a plunger inserted into each cylinder hole;

a plunger drive means reciprocating said plunger in
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synchronization with the rotation of said cylinder block;

first and second ccmmunicating ports provided on the
gseal surface and communicating with the opening portions of
the cylinder holes in the predetermined rotary position of
the cylinder block; |

first and second external ports communicating
respectively with the first and second communicating ports
through the seal member;

a housing portion located on the peripheral side of
the seal surface, closed and surrounded by the seal member
and the cylinder block to be a circular ring-shaped space;

a ring-shaped external seal member attached into this
housing portion; and

a run-cut constraining means for constraining run-out
displacement in the diameter direction of the cylinder block
near the external seal portion slidably contacts with the

cylinder block.

9. The paste ejection apparatus according to Claim 8,
wherein the housing porticn is formed by opposing an
outer surface of the seal member to an inner surface extending
axially from said cylinder block;
the inner surface side of the external seal member
is fitted ontc the outer surface of the seal member; and
the outer surface side of the external seal member

slidably contacts with the inner surface of the cylinder block.
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