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WO 2004/ 035228 PCT/JP2003/ 012028 DESCRI PTI ON PASTE
EJECTI ON APPARATUS 5 Technical Field: The present

wonveBsne rel ates to a paste ejection appar aPds/JPmn3/012028

ejecting slurry-like 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 sem - conducti ve

chip to a print board ongg 5§%F6§ aresin

adhesive i s used much. As a kind of resin adhesi ve,
conductive 15 paste has been knomn in which a

conducti ve compon is added in

the resin thereby%%ﬁqy con uctlliuty to the joint.
Since the conductive paste has a function of the

adhesi ve, and al so can cause the j oint to conduct
gletihricéal I’Me1di:t is much used in order to secure a

Sem -conductive el ement 20 onto the board and cause

the sem Teendiieisere elrermiiido eohgduets tho a@npaste ejection
el ectrode of the board. This conductive paste is
appaka&@sbfomimﬂegtangabmurcgﬁﬂdkenpaa$eainewhmch a viscous
adhesi ve such as epoxy resin, curing agent for curing

Sk sépoe aedia fidd ecurenpereheranoni xgidy hsvwek 415 genductive
powder having conductivity. As the netal powder,

SRSFer- powder is nuch used. The conductive paste is
supplied in the shape 1 WO 2004/035228

PCT/JP2003/012028 of slurry in which silver powder
%aV|%% each nd of shape

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. 2As a kind of resin adhesive, conductive
paste has been known, in which a conductive component such
asmetal powder isaddedintheresintherebytoapplyconductivity
to 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
onto the board and cause the semi-conductive element to conduct
to an electrode of the board.

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
powder having conductivity. As the metal powder, silver powder

is much used. The conductive paste is supplied in the shape
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in order to inprove the conductivity, for exanple, a
grai n-shaped silver powder or fl ake-shaped silver

woand@ss228s nmixed with the resin adhesive. 5 POT/JR1003/012028

appl yi ng apparatus of applying this conductive paste,
an ejection apparatus for ejecting the conductive
paste is provided. A plunger type ejection apparatus

h een known, . which. sucks the conductive paste jnto
FE TR Pootrand o siFS Drvdpy havERpprecht igd of shape

; t ,of. I .S .th ti 10 by th
OGTREE 18 o BT BBL poRHER s bae S St Lo 0 P 8 n-hapea
'gﬁ#ﬁéﬁt 5W§éy’ofnff§§§—éﬁgéeats&i Q?Pg%&é&%,tﬁs mixed with
performpasté applying o rghe Yre; ncy by

perd ardding the Li-getion incessantly, a multi-plunger
type paste apparatus having plural plungers is

general | yrdisgd, ahor v €X Hiaed e¥edppNying thi ductiv
JP-U 02-078773 ?%gp%néggﬁ%?%lity NbderA%pI?cati%n$on c ©

Ri i 5,2 6n08] e DO pddeiad2r=0F8¥ 78) e c tFiHg SHehcdh@uctive paste
mul ti-plunger type paste ejection apparatus, it is
necpssaiyetlo ek edingee Past e jejordioedappoanthe has been known,
respective plungers in order fromone fixed ejection

périch Fhekeftdrecorbuctivejpastticonnbppacal isdhas epmpand ejects
swi tching function. Regarding this port switching, .
dénbrat FRCiRROEpEANEFOMaeatecbfa Bl eyyeRderS insioEkefagrection
whi ch_a plunger hole is provided iis brought into

Y ddlConFEEIPRPERTANEI xell HiRSek PROPIRRI chSarPef BREToM only

part i raovi ded, and the openi.ng portion of each
e s oA ey B0 by th PHeCErEsATncpa i faym paste
er.,,. this,type . sl 1.descon ing.surface .
Moidd U Syt yRe. O{? vé) %
%&%) §h§¥hg ope%%ng %Eﬁ é&é&é #gj gg 8£gb§§22_ ¢ ejection
a%ews@pﬂﬁlg%titqu%é%e Blag‘ﬁlé %J_Iepﬁlg hé@gng plural
bl ock function as a Seal “portion
plungers is generally used, for example disclosed in
JP-U-02-078773 (Japanese UtilityModel Application Publication
Number: Hei02-078773).

For such themulti-plunger typepaste ejectionapparatus,
it is necessary to eject the paste ejected from the respective
plungers in order from one fixed ejection port. Therefore,
its ejection apparatus has aport switching function. Regarding
this port switching, generally, an opening surface of a cylinder
block for which a plunger hole is provided is brought into
slide-contact with a fixed block for which an ejection port
is provided, and the opening portion of each plunger is

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

the slide-contacting surface between the opening surface of
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for preventing the paste from | eaking between the two
nmenbers. Therefore, such paste | eakage preventing

woresweEzsar e adopted that surface-finishing 8€EThaPmh3/012028

accuracy for this slide-contact 5 surface in parts
working in order to prevent occurrence of clearance,
and use of a nechani sm which applies the predeterm ned

SR BA atted PRSP ORI MR Bhever Sufcs .
ithet : S ortion

B b L A D 5y Ay 1P e

L0 R 5 RELELD AN GRS HEL BAL! B scopted

Ghear QGEEa?EaEtﬂﬁiéﬁi‘%%ggﬁ’r hign a@é@rf%é%o&otﬂ?fs %tl:iﬁie%hec%ntact

onto the sliding sur sO that c eness o

NG SIH foee d sybipdey edh apdabt +8 pekvBhevertedriace of
that the paste |eaks fromthe seal portion to the

Wllesir@dice,| in@ddietd DAmetRagUER Whie PASH Bl € eBkigdedetermined
apparatus, the slurry-like liquid that is high in

\Hiediause gackd ndaudes thehepretdliopowdere.i s e ect ed.
Therefore, since | eakage of the liquid inside the

ej ect i on Hoeetvar, smicansesha baddopeiati grasi®e ahslpahes slurry
wear, the plunger sliding portion and the port .
swicleriny apdegiden apedaicr efhf §hleeatomigpradn s tsuch as silver
However, %enerally to .secure the high sealing ability .
iNTededs 8 YsF Pt hg rddicdtance™ e CRBVEPGAGeAL Paste eJection

BB P G R ST BN ST L s partscte
liﬂ%@?*%%?&’é%%ﬁgévet ngfé U&i% £$Hgér8 'tﬁ% seal portion
CiLESC pbe | I CU ?

ri above, it wWas O0O'fealize a

30047 695508 LT SRID 12088 Ceeay B (R gt ctoseness

sl #Pididy. surface is hindered and it is not prevented
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 viscous and includes
the metal powder is ejected. Therefore, since leakage of the
liquid inside the ejection mechanism causes a bad operation
andpartswear, theplunger slidingportion andtheport 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
drive mechanism is required. As described above, it was

difficult to realize a compact paste ejection apparatus which
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Di scl osure of Invention: Therefore, an object of the
invention is to provide 5 a paste ejection apparatus

woho@hssas prevent the paste from excessivel yPCEaRI08§012028

fromthe seal portion. Furthernore, another object of
the invention is to provide a snall-sized and conpact
past e ejection apparatus which can secure the high
sealin 10 I.n acc ance with the invention,
e %%} JF&%HSQQHﬁEﬁ q‘ Yi‘on apparatus for
ejecting slurry-1like paste |n whi ch a-vi scous
substance and a filler conponent are m xed,

Qfﬂng&gdg% 5%‘@H9éﬁ%3 Al ock being rotatabl e about a

rotattonat—axis by a Sotation drive means, and

contact i RG csldrdall y W B@)j%%taosfeaclheslirﬂc\%%ecl%E @LSSGCQJ provide

menber through a slide surface orthogonal to th

r:pteatd teanaly codisn Rippaalated wrdem f&!rﬁﬁsr@xﬁé\ﬂtd%é Rde from

direction of the rotational axis of the cylinder block

axted icidldi rga0fieny moporthecor®flopmd iath .equal
intervals on the sane circunference of a circle

havi ng t henthteatiogeal aaxitheaf Zfjddie ofi tUeesinfravkias is to
a center; a plunger inserted into each cylinder hole;
@rmwmﬂg?era dsna/kl nebdrd raed peosrethgrehits pheagéon japparatus
nchronlzatlon with the rotation of said cylinder
qur%ﬁCQﬁﬁjt@@b@ﬁ@hbéﬁﬁﬁﬁ@@aﬁﬁﬁdJﬁbﬁts provi ded
on the s sur f and conmmuni.cating with_ the

openi ng Grﬁfﬁﬁg' Cﬁh¥1 et s q@3|§?qFﬁels provided
f.th d l.ock

B B BT ARE Bh¥aPRERt B0y it iy Wpbaste in

%&qgho%s EYZ'LS 33 gg Js‘?&%%n%]ez %%% [ efs_ﬁei%trl Vc%'n%aoh &% tal}% mlxed

Fst anhd second comminicating ports thr
m%ﬂﬁymaﬁuﬂog%yﬂldagﬂbP@ck?ﬁﬁ&ﬁprQBaﬁgﬁleaboutEirotatlonal

axis by a rotation drive means, and contacting slidably with

a seal surface of a seal member 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
including opening portions formed at equal intervals on the
same cilrcumference 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 of said cylinder block;
first and second communicatingports providedon the seal 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
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peri pheral side of the seal surface, closed and

surrounded by the seal nenber and the cylinder block
woaoham3s2gi rcul ar 5 ring-shaped space; and a PCT/JP2003/012028

ri ng-shaped external seal nmenber attached into the

housi ng portion, including a first seal materia

havi ng sel f-lubrication and a second seal naterim

O 0 S8 Y 558" BB’ Prbinefia e pores
suﬁ?aﬂc‘@%p&%hg”g Srefieiee, % R ol P dbeated on the
gﬂﬁ%ﬁg# 152q&g|%efEQQWEQ§10¥ E@ggé bhggged and iyrrounded

nore,”Tn the paste ejection apparatus accor
H&tﬁﬁé'£@Eﬁ“ﬁéﬁbeﬁh&néeﬁﬂgdc§§§hdgﬁtﬁﬁb@k eb &ﬁ@a.c1rcular

ext er nal 15 seal nenber is fitted onto the outer

strfpam afed hepsea) graber, rang- e dd rektseahl rr%léiaqr member
of the external seal nenber slidably contacts with

taterdainet  swEd atRe oholilbe ney lgodeiio! obke 1 ddiwobheirst seal
aspect of the invention, the housing portion is

frertreedl oy hopppios) rege 1 livimerc ssuirdraeadext erdiongl adal material
from 20 the seal nmenber to an outer surface of

Baintari it dek .elgtiilsdrtiore, in the paste ejection
apparatus according to the invention of the above

aspect, chJéftffiean@eamF@%@st%feml@ﬂ@Pmra*é@maccordlng

r slidably con with the oquter, surface of
?%2% R otk %ﬁniﬁq%%@&ﬁ&%ﬂsnﬁwe& b3k gposing
2&9 e tern%! seal nber % &%tt d onto the L nRer . o vendin
St PRCET ¥ 1E Qb nErbers 8041 0$5228 Face exte g

Pg/a]ﬁﬁpoﬂjo%zt%es (ﬁre}fdee W ]ghe first seal menber

ecess porti e second seal nenmber is
hel d by @%%t%%%%%%e@ofﬂ%ﬁﬂaﬁéste ejection apparatus according

to the invention, the second seal material of the external
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 housing portion
is formed by opposing an inner surface extending axially from
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
of the external seal member is fitted onto the inner surface

of the seal member.
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the first seal nenber. In another aspect of the
invention, the paste ejection 5 apparatus conprises

\Noymmndﬁnsblock bei ng rotatabl e about a rotatPomnar2003/012028

axis by a rotation drive neans, and contacting
slidably with a seal surface of a seal nenber t hr ough
a slide surface orthogonal to the rotational axis;

Phe ot ot %&55;1&2'@? BheCioSes! hame LN ortion,
L f, terval s .

A (S 0E0] DR RoLens. L TR S PN PO W on o

ﬁﬂéuffygy g@gfs % %He slide surface as a center; a

plunger inserted into each cylinder hole; a plunger

drive nmeansanberdPrREAING S ARG8T Nt e ?s e ejection

synchroni zation wwth"the rotation 15 of sa
bipackia this Sdoniid € QRFl GRIERMING Cad k ngep@?t §ot9r;91«sneegbout a
on the seal surface and comuni cating wi t he openi ng
partadtdrsaaf 4shies cyyi adeothalies idrihe peLdef eaRdNRGntacting
rotary position of the cylinder block; first and
sedalatb lex werthabh peal ssuctimriniat shglrespeeti vietyuath tdh slide
the first and second 20 conmuni cating ports through
e foew  qiefsmionad Houstlng poratbonal ogated pAuthé cylinder
per.i pheral side of the seal surface, closed and
Qﬂ%ﬁé@a’lﬁ?dt h% Tealdiratidomed the E?Fﬂhﬁ@ﬁabl@éks of the
be a eirey r|n - shaped space; a ring-shape
Eéarc G deh SRS PHF%lﬁaésfﬁﬁmed at equal

Hprtlon and run out 25 con%%ralnln means

consetr"flr? i F0IE Ol Sy et O ng ‘d‘ulﬁﬁg?lePaVlng the
6 SO B 25 SheT) TBR06H 02058 L Acal o6 LEgers o plunger

S.Llﬂs@@e)ﬁ C%E@Cte%c\ﬂ't Z%:Dﬁd&ﬁ’ I ipder, bl o%liun%re‘:atf e5ablY: neans

t he housing portion is forned y OppoSi
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 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-out
constraining means for constraining run-out displacement in

the diameter direction of the cylinder block near fhe external
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an outer surface of the seal nenber to an inner
surface extending axially fromsaid cylinder bl ock;

wohandiases surface side of 5 the external seal Paeabmn3/012028

is fitted onto the outer surface of the seal nenber;
and the outer surface side of the external sea
menber slidably contacts with the inner surface of the
c | i_nder block %ﬁ% anot her aspecttg]r he i nventi on,
]pa‘&?[r 1&116 11 blip Wig ee&y%gr@lder block.
slurry like ich a visco substance
filler cgﬁﬁg ﬁ%ﬁgke ﬁgk%ﬁus%%%ﬁ% D & Sc PFWBQ%K’OPPOSlng
Io [ ta t t|
ro Sﬁtgfs% éf hesea %b 9 agq neaBPr?gc?ﬁxtendlng

Ve nea and con 1 Ng S

f I
Sa??haog% ?Qﬁl %t e r g&ldﬁ;}?ﬁréam S, uraﬁ %glyrﬁé{]é‘ Z%ﬁde ot

M@%}&re%‘ﬂaqe@e'aﬁ h@ﬁb@w ect £ 0P o4 &Q@o F1od adud@lsurface of
axi s of the cylinder block and including opening

ROd IS meniRG: ;atarRUdle igHtRY &he fiitd RE &AME the external
circunference of a circle having the rotational axis

afedlhenesibicde sSlurdaadsy asstacientdrch ahel ungesr isigefdced of the
into each cylinder hole; a 20 plunger drive neans
rasclijprazoatilmgkt.hi s pl unger in  synchronization with

the rotation of said cylinder block; first and second
conmmuni cdi Agopoet Lyt eddtlon ireddain s iheaees tarsd ection
conmuni cating with the opening portions of the

EH%Péi”S Hiﬂresejlel?ttlﬁ’@ priedeteriikfePasdicary posidy ¢n viscous
of t bl ock; and first, and secon

S RO & oA GG PEEHC Ver TR P hg oY1 inder
L S 1 0 g AR o
e U6 PSS AR LS Wibrace o
a sealmember throughaslide surface orthogonal totherotational
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 rotatiocnal 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 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

block; and first and second external ports communicating

respectively with the first and second communicating ports
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side of the cylinder block, and having cylindrica
recess portions fornmed so that the drive end sides of

woheo4pBsmal plungers 5 can enter therein; a caRCOOPIMUE012028

formed on the inner surface of said cylindrica
recess portion and converting the relative rotating
nmovenent for the cam portion of said cylinder block

into th [ ti t of th I in th

V@3 S0P LR MPBPRET oRaT LXTEOT i S RAMIS IGvidre means

coupl ed t.o_the driv%.lo end sidﬁ of_ﬁ$ch of_the plural

OIAGES 7 BnG PoPEFAGRaRECHOUT P | D TR Tt gHooire means
by t ' h ' ting. . h

SR L ATk S0 T L0 TOOTUR ot S ecess

G 0 o £ ge%ﬁhsae@v@?éﬁdﬂgiées%@ S 5&1;39?'% Bilungers

tthe direction o e rotational axis in a sta

Wie! erdthe GHBUR;2GET A1 @ roRRRS & rifd] RACR L heiner surface
According to the invention, on the peripheral side of

tdte saedl cpuiidcie- e trares st perf i xedrsbabnrerdengarige trhe ative
rotating cylinderblock, the housing portion which is

atatailiarg movgnehapEd r2@hepaar wbosEoh anfl sand auridedidry block
the seal nenber and the cylinder block is provided,

dmta hbe nearipradaigirshapedmert evhihesehingeenethe direction
conprising the self-lubricant material and the .
et EPparotathinak axileh padel gami £ yover giqutlast tpnle drive
this h usingﬁportion, whereby it is possible to

TV BRE S (A paBIY" WHPGH el PedREGTS5 1RO 1§¥apnd moving
Tl L SRR 0 051 Bl g 12 P ing
E%;ye é%Qp%kp%%%??HAE%kgher, according to the

suc € Co

i'nvention, _ nstitution is adopted that on
the per'@ﬁ%&%@rﬁb@%fﬁhég&mportionisconstitutedbycombining

two end cams each having a cam surface in the direction of
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, thehousingportionwhichiscircular ring-shaped
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 isrichinelasticity is attached into this housingportion,
whereby it is possible to prevent the paste which has leaked
from the seal surface from leaking to the outside of the housing

by the external seal member.
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seal surface between the fixed seal nenber and the
rotating cylinder block,the housing portion which is

woizoeoBs8r i ng- shaped 5 space cl osed and surr orauae2003/012028

the seal nenber and the cylinder block is provided,
the nearly ring-shaped external seal nenber is
attached into this housing portion, and the run-out

di spl acenent .is constrained in the dianeter direction
of this rEE@fﬁWer BIGHR HEG i s & erddienddgn, such  the

PR e el (TR LRE ti}i’%t?‘:’é{ra‘r%égé‘ﬂ%?gkﬁfgsiﬁ%iae of the
f | eaki - i _
Jomm I£aldn. b e sl 48,00 the NUSINg By WAL rotating

extern I'S I nproved, and wear

‘%§f¥ﬂ3§rbf@@%,EEQQ%ESQ§%ﬂg%ﬂf3H%ﬁ¥%hEE%HQ%%%agﬁ%ﬂg—shaped

according to the invention, as the plunger

Nt E0bsEC Y Qedirons delito Plineak e Bl UNARS Sy ahiier e A inder
the cam portion which has therein cylindrical recess

drddions pwéw tdled hehdy hverend sigeshOfed betRlbal seal member
pl ungers can enter; the cam groove for converting the

rict abithgchedenemto i rithd st heous éng prrocatiorg diespl ackesertun-out
in the direction of the rotational 20 axis, which is

fdrspd agmeartie lisnaenssurined i thweddphietigri darectioesst this
portion; and the camfollower rotating and noving into
tH S Sk Bl eelarcaihfhsiek tegisilese g b nasd igi veheRgby sealing
si.de .qf he pl unger, whereby under the high slidin

AR sBBondt PRES ERa6 bhbreaked of ‘ehe iRy L Surface

AP AP TR R, L8
SIS S SRS, SHIERE e Bgpernan

@ besgdyced,, R thatuasnel | and conpact paste

ej ection apparatus is reallzed.
Further, according to the invention, as the plunger

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
axis, which is 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
of the plunger, the drive power can be surely transmitted,

high sealing ability is secured, and the dimension in the
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5 Brief Description of Drawmings: Fig. 1 is a
perspective view of a die bonding apparatus according

woao@/Bsn8t enbodi ment of the invention; Fig. BCTSP®03/012028

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

ste .ejection apparatuys according to the firs
SRR L GF e Frvein FsﬁPCﬁ?g.sa 2t GpErepecrrd&ompact
' of . al_disc of the ast.e ejection apparat us

ca(;%\gred ier?ge Cﬁ%‘ Theis arrsatt Enbsd ?fr?éa r%Il z éfg of the

invention; Fig. 5 is a diagramfor explaining the

shape of an external seal of the paste ejection

apparatus according to the first enbodi nent of the
invention; Fig. 6 is a diagramfor explaining the
atitiaghmenicsiation 2F Prdfiagext ernal seal of the paste

ej ection apparatus according to the first enbodi nent

of the imdentians aRb@rspedisive diiagr amd di ceXPh@imd RPpparatus
an operation of the paste ejection apparatus

accordiimy tto tahef ifrigts termdolbiddiemento £ dthet Heyviemtdtni;on;

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

appar at ug'idace dredi mgatd caadecbed odnbadistene] e¢ti dre apparatus
i nventjon; 10 WO 2004/ 035228 PCT/JP2003/012028 Fig. 9
iPSCRPENSh&@ ithe Vilgwtorempositegdr odi dheofinMeatiasre

ej ection_gpparatus according to the second enbodi nent

of the i ﬁ\%@ﬁt Poh® FRELSRPGSE pedpedt pvelURear giigc of the

%%@témé%éégigﬁuﬁpparatus 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 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
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;

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

according to a second embodiment of the invention;

10
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5 paste ejection apparatus according to the second
enbodi nent of the invention; Fig. 11 is a diagramfor

wexpl4as2ag t he shape of an external seal of Po®Jpmet/e12028

ej ection apparatus according to the second enbodi nent
of the invention; 10 Fig. 12 is a diagramfor
explaining the attachnent state of the external seal
of the paste ejection apparatus .accordi ngéto t he

second e i rehf dPTHPTHVER ioieY Bifga B3upgey disc of the
sect,ional vi.ew of a paste ejectj.on r.at us .
RIS o o A o AT (b TR GrRgiE fpodiment
Fig pid iin%e%ﬁeorns,pect ive view of a cam portion of the

paste ejection agparatus according to the third

embodi me'ftig.OflOt '1% iangﬁa'}tos;o%%ti%iegvije% io.sf a .%Pe%tli Qﬂ%lc of the

view of the cam porti the paste ejection

FRRAT At AGH Hdith e ddird edidmints e A PfertRiment

i nvention; Fig. IS a perspective view of a plunger

dscr idventpasie ej ection apparatus according to the
third enbodi nent of the invention; Fig. 17 is a

per spect iMegy.vildwiaf za dealrati sorofeddieirdmgpasdice shape of an
ej ection apparatus according to the third enbodi nent
ofxttdrmalnveral onf tlle \Wr2004£086228nPEPLSRP2003/ G1T2028l1ing to
Fig. 18 is_a diagramfor explaining the attachnent

stha esesfongh eastimEntsef] tére ting jej ection

apparatus ., according to the third enbodi nent of the

i nventi ofi%nd2 Fig.2 19128 aMdf agr SFPLEANERAI &PRi FG tarhment

cgggégié¥]éﬁe external seal of the paste ejection apparatus
according to the second embodiment of the invention;

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

Fig. 14 is a perspective view of a cam portion of the
praste 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 according to the third embodiment
of the invention;

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

Fig. 17 is a perspective view of a seal disc of the
paste ejection apparatus according to the third embodiment

of the invention;
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5 the paste ejection apparatus according to the third
enbodi nrent of the invention. Best Mde for Carrying

waQubo4toag28 nventi on: 10 (First Enbodi ment) Fi gPCL/JIPH03012028

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 enbodinent of the invention, Fig. 3 is a

per spect iV 15 &y df Ih2PFefgéPrdrER L6 NikE @ttachment

ej.ecti on_appar atus accor di the first .enbadi nent
ot veh :

i Thvaht PR TBR, SFAS & peRepBaFte IR e apparatus
P R o diboarnent SRR i HEE e e
di . l.ai nj | -
of ‘tho paal SLA B Mgt M S L e son o

fidsbagmod @@f‘io@fap&ﬁ%aii:rﬂl\éeﬁtcicggdin?tgo the 8nrd embodiment
di agram for” explaining the attachment state of the

ext errnal i 15ealtidn t he paste ej ection apparatus

according to the first enbodi nent of the invention,

and Fig. 7 is a diagram for explaining an operation

of the paste ejection apparatus 25 according to the

first enbodi ment of the invention. Referring first to

Fig. 1, the structure of the die 12 WO 2004/035228

‘ gy difysarkventdidn: be

described. In Fig. 1, on a chip supply portion 1, a

welf ers s He®odinagitel d by a not shown hol ding tabl e.

To the er sheet 2, nané chips 3 t?at ar e ,

seni - condud i ve TPNERTREGF &V B ot L T 4 SshaRdbRraaRparatus
chi p 5..suppl tion 1. a transpaorting .path 5 is _. .
s e PR RET e O s - 2 is
Saubssécg’@itcﬁialar\piﬁp%f Iao'}ﬁaste ejection apparatus according to

the first embodiment of the invention, Fig. 3 is a perspective

view of a plunger disc of the paste ejection apparatus according
to the first embodiment of the invention, Fig. 4-1is 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 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 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
according to the first embodiment of the invention.

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

12



10

15

20

25

the lead frame 6 in a paste applying position and a
bondi ng position. Above the chip supply portion 1, a

woandioasp2bead 4 is arranged, which noves hori POTAURI00Y012028

and vertically by a 10 not shown noving nmechanism On

a side of the transporting path 5, a paste applying

portion 9 is arranged. The paste applying portion 9 is

0 constituted that, applying.nozzle_18_is attached )
ﬁﬁ”ﬁf | HPAEH ‘%‘Tbﬁfh?%uﬁﬁsﬁglggéhapgﬂ Bidckdr P& @ chip
The applying nozzle 15 18 is cqupled.to a paste .
TR ROEh Aafat s TRTSEISRE anbd Dol PReh Sprap o R o 1ding

ube e £ Lexipl erial . paste
g%%c‘%bn é%%a?gius %ge%s %g?gnggtoﬂ%F@ﬁ Egggssy?ih%%at are

l_ager&im&%%@cit\}éb%l?e(?nen sntaor% t}?orﬁ%/gd.ng@ol%’ 4! d_lb@ e chip

paste (hereinafter sinply referred to as paste) in

WG B p S MdrSCOUSa SHPSE 8P6 8L SHENpAShEeBOXY 8%l which
a conductive filler conmponent such as silver powder
araripetd 1 SteredraBy dr tMhBgistdhespastesied edndDbositions
apparatus 16, the paste into the syringe 19 is sucked

arice €jeact efttdme tchd rpas tpe saj e Gigpdry iapp arcatiusi dbb ,andand bonding
press-fed through the tube 17 to the applying nozzle

I si25agext Abdve pgdst ecliip ejerepby Poohian dppkyibegding head
port provided for a |lower end portion of the applying

rfoZA eI RgRfl apiiicdd moVe s\b2oFaTg3E228 and vertically by a
PCT/ JP2003/ 012028 into an applying area 6a of the

IR FHUe TV Fite MASHATY bl e 10 conprises a Y-axis

ble 11, X- axi b 12 pl d t Y- axi :
tabl e 110081880 they EF R BEPERE AT Boupiwar hagplying
t - axi bl 2 th h L:sh b K 13, .
HEEiE i afet e Habe T oRRs g B8 EReh e 15 s
Zti}cﬁi%@iﬁ@o? t%éthgff eaﬂﬂsgﬁeﬂ:& ln\f)%lzﬁeal g'iag('a%t%%tl'l%rd li:k)aa moving

table 10 through an L-shaped bracket 15. The applying nozzle

18 is coupled to a paste ejection apparatus 16 secured onto
a fixed plate 16a by a tube 17 made of flexible material.
The paste ejection apparatus 16 is further coupled
toasyringe 19 throughatube20. Intothesyringel9, conductive
paste (hereinafter simply referred to as paste) in which a
viscous substance such as epoxy resin and a conductive filler
component such as silver powder are mixed 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.
Next, the paste 1s ejected from an applying port provided

for a lower end portion of the applying nozzle 18 and applied
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X-axis nmotor 12a, and a Z-axis notor 14a. By driving
the X-axis notor 12a, the Y-axis notor |la, and the

wad-2e0dioss2et or 14a, the applying nozzle 18 noveeTarobsre12028

|l ead frame 6 horizontally 10 and vertically.
Accordingly, the noving table 10 is a noving neans
for nmovi ng the applying nozzle 18 in relation to the

ead f A ti f ot hip 3 th
Jghe o lrb@r”"at*l%ea'l” 55 e 163 T oy hg °
6 t mh te 7. T
ZLS?y. no AR R i@asqw%r&%%ea%?pl%% 11, an
@@ﬂh@ﬂgtEQQeaEE i§§e$9§%gﬁel§ he apﬁ%g &hlle e %15 table

paste 7 1s being ejec rom-t yT hg dozz

W@@ﬁ@@ﬁlciffy@@ﬁbﬁeaJﬂ¥bEﬂ%ﬁ QQQQ%@%ﬂéﬁﬂE ?HgnL shaped

applied into the” applying area a predete

ds kAt 12r n. TR0 A€l s tm]@l@aﬂ? @Hel XLagﬂ_St herhead 2, and
frane 6 is fed in a bonding position on

trten Ypaitiisng apath 13 aadepaéspe@ﬂ@delyl\&w,a@ﬂstﬂi@tor 1la, an
paste 7 applied into the applying area 6a, the chip 3
pi-ckeid uptordhahendhd p-aupplndtng: pdati oBy Hdiyimg the X-axis
nozzl e 4a of the bonding head 4 is bonded. 25

Ry i Ikp nebhte t o s motehel sar uahdr hef Zt-heipasteor 14a,
ej.ection apparatus 16 wll be described. 14 WO

26t £OBS Y28 IPCTZ 3 P2 0b3 /MR @ theFlgadoframe pamd zontally

ejection.a ratus 16 is constituted so that a shaft
. %ﬂﬁi"ﬁﬁt& ggﬁé(nge%CS%ﬁﬁlm%zh the fa%i&y bpblse ABt &% moving

rotallon drive ans

ofig} Cf] l%ﬁw?ﬁ%na n?%?g?yyghéptrfgaGFophgo t?e

B \ cyllndrlcal rotator 28 is coupled. The
?%agitror % & supported by a bearing 29 rotatably,

and to aﬂ.h@ﬁﬁflﬁbﬂ@@%f%lon.of the chip 3 on the upper surface

of the lead frame 6 is the applying area 6a into which the
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 is drawn and applied into the
applying area 6a at a predetermined drawn pattern.

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 of the bonding head 4 is bonded.

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

ejection apparatus 16 will be described.
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portion 28a of the rotator 28, a plunger holder 31 is
attached. The plunger holder 31 is permtted to slide

wonoa/dsnecti on of an rotational axis in rel aPCoOaP1003/012028

the rotator 28, and receives 10 the rotation fromthe
rotator 28. To a | eading end of the plunger hol der 31,
a plunger disc 32 is secured. The plunger hol der 31

oo nacr TRTEE 3, BBt 2 Sk SRR A LY Rt e
i h , 32 i t 5 with h
Shaan STl oot B 2RI TLRRE kRt 1 SR Shen o
t i 1 .32b, I , ,
Do LB SR R SR e e o
Futeanslit ke rapoe¥h bpder  blrek &fet%'ggghgg%egg Ecgf‘lthe motor

cylinder holes are forned. The upper

Flyngerc28 RS @1y I8 i L QN &6 WHLhotator 28 is

protrudes upward through an opening 28 provided for a

Fageqraredd by afbéheif@tad aotdGabdyd the pbuggern?S- IS ameter
energi zed upward by a spring 27 attached between a

fdenigenpdB &imh th26achatot 8 ,phunben géohtarde3] 31 Tos thetached.
coupling end 26b, a camfollower 25 is attached, and
c dies Pilingegohradcierwidilh is 2B royititedr itealsldalm 240 a direction
secured to the outer cylinder portion 21. The rotator
> 7R IedediroalaFveAnbiekalel emtertipprotatonds, and receives
04/ 035228 PCT/ JP2003/ 012028 _whereby the pl unger
P lgﬁdggﬁglﬁgﬁné@Fa&P§02§2 rotate, and the

D, unger 85 LOLELEsntogehnst AN e LRI Ser o)
ek s abaion, ol PSS Hhione ) i Lhaptunoes
ooz LB oEn Ll (IO IR Ao Ut 20,
and each cylinder hole 31b and each cylinder hole 32 communicate
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
end 26b which protrudes upward through an opening 28 provided
for a base portion of the rotator 28, and the plunger 26 is
energizedupwardby 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

cylindrical cam 24 secured to the outer cylinder portion 21.

The rotator 28 is rotation-driven by the motor 22,
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32. The notor 22 and the cylindrical cam 24 becone a
pl unger drive neans which reciprocates the plunger 26

wonoeyasnsoni zation wth the rotation of the egripzes012028

bl ock. The cam shape of 10 the cylindrical cam24 is
such a shape that three plungers 26 are reciprocated
in the predeterm ned order and at the predeterm ned

and ej ection of paste, which

Ty S8R F oh Sladh T8 bRReaL ubierrdbusl 3 Fotate,
deee T ooa IR eGP HPOE 87 e e Mianger holder
e AR, B IR B e O Wi
Por CTon of THe: B SR Bagy Ear e U Bty L Socordance

plitthathe @dnl BHEHeNOF €3320 ﬁ&@rP&&l’iéé%ﬂzhrkﬁ I%Sznchr]pnization

direction of the rotational 20 axis. e upper surftace

ofithhéhdi sothadynbecoras plshiyde sunhbaces1332ag plunger disc
orthogonal to the rotational axis, and the slide

3drf atlee BReocdesndnthestydengontatt camtiu des@Me a plunger
surface 33a of a seal disc 33 that is a seal menber
deévearans vhichreeipeplahderthept thgar 25, idbgnchronization
cylinder holes 32b open at equal intervals 25 on the
%’iH@ g%@c&rﬁt&téﬁ@eﬁ Hheiextedawipocke rbiatcanakhape of
a iSO .tp]ge.slide surface 32a as a center. Wth an
PRReFYLdPFEEEa11620025004 535728 F@'!?H@Z’Dl@%ilo’ﬂz@@}@%lungers
e _of the .cylindrical portion 32d, a periphery slide
gértalggn %?r&ca%?og)&%rm? BEgFehERBérede ogeser idsst ?t the
i N . S| ontact. .Around the opening_o
%ﬁ%g%lgi n é?ah% elxgé‘bﬁ'ﬁéecr%%gruacitclt?-n_ofaindgFé&?gl??cgﬂfspasm'
f0{ BBGwi Thepschakehi vl .9{119(9 e 3PE péff%fﬁgdlgog{{jr%ously.
to prevent the excessive | eakage of" paste
Referringto Fig. 3, theplungerdisc32will be described.
The plunger disc 32 is made of hard ceramic such as alumina
or hard material such as cemented carbide, and is provided
with a cylindrical portion 324 extending axially from the outer
edge portion of the disc body. For the disc body, the plural
cylinderholes 32bareprovidedinthe directionof the rotational
axis. The upper surface of the disc body becomes a slide surface
32a orthogonal 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 %o the outer cylinder
portion 21. The cylinder holes 32b open at equal intervals

on the same circumference of a circle having the rotational

axis of the slide surface 32a as a center. With an inner surface
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fromthe slide-contact surface between the plunger
disc 32 and the seal disk 33 by scratching off a

weaniiosses conponent  in the paste attached ont 8CTiiR2003/012028

seal surface 33a in a punping 10 operation which
perfornms the suction and ejection of paste by
rotation of the plunger disc 32 in relation to the

t he shape of_ the

| disc 32, Referrjng to Fig. 4, , _ ,
S8 o S A T B TR 1S ortson
t h im | 15 hard Lal tp th terial ,
T ATl ol L Al A L e s

Y ' step-like convex portion formed in the
§%§f§p§¥g§3§t€p. An upper surface of the step-1like

convex paLtyQmy i 5y h?ﬁéggkﬁﬁgB%acﬁh§3%§ﬁ%g%%gih@%?e 32b, a

slide-contact wt er di'sc

& dreH - A ysharedspec r t ipgas d.33¢
et oAT grens 2u§f§%§%§‘§p| nwﬁghiggggﬁﬂdf’gg %%,g&’e 3z¢c

tihy alight hiol esrdda eddp Bdbet erhor BREckB W0 1RRSIkl @FS paste
on the circunference of a circle at equal intervals,

dimbreadte of 1 1de-pasiddionsucticespenrsehothBepposigbirodisc 32
in the dianeter direction of the cylinder hole 32b.

Fingl thhreouggialhaliek 28 34a sama t3hb.neomfifniacaerticle component
respectively with the recess portions 33b and 33c. 17

WO ZOc4APess228tPeTheP200Bp 0120 282 Wiewr faee piimger a pumping

disc 32 rotates in a state where the slide surface 32a

PR IomuigerchiRer B o rigse | et 5Ppdandoriactioni oA paste
he seal .surface 33a of the seal dis¢c 33, _the reces

s
o t5°0e L O33R andt S R BRIt e % tR FRE2EHBRI h§ the seal

Q@g}'%gs of the cylinder 5 holes 32b in the position
of thé predeterm ned rotation of the plunger disc 32.

Theref or ge rbRe 1 HGCRES MY LIANS1B30RN0. of the seal disc 33

will be described. The seal disc 33 is made of the similar
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. An upper 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
portions 33b and 33c are formed in the seal surface 33a. 1In
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
34a and 34b communicate respectively with the recess portions

33b and 33c.
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33c function as a first comunicating port and a
second communi cating port which are provided on the
weeeald/ssmgace 33a and conmuni cate with the opearap003/012028
portions of the cylinder holes 10 32b in the
predeterm ned rotational position of the cylinder
bl ock. An outer surface 33e of the step-like convex
surface to which an inne

i ng. pOPEoREeaBbUBHCE T 041 A1l GeM IRoADEFad where the
DEOoS oSBT o HG FUPYRCG! B o UBeg g Ldemcontact
R R
ts"s% Qfﬂi z3|3c opcﬂéﬁﬁﬂ cpa’@g ﬁ%?g tgl%%ﬁ)%g%ﬁf%?o'rqgo?@rcff Phe cylinder

36a. Further, a perip thé sea

%lfe%(:%.z?[?’alﬂ StkepbokNtibe §BaEﬁeZgrgﬁe%ei*ﬁéhgde@%%a'trion of
whi ch chanfering i's not perforned, and prevents

APRNilGirfersedls0apR .f r o bef fige MBEiee | Feddis YAt WEI®b and
the seal surface 33a cones into slide-contact with

t3te stunlettont act asudifrace EhapuraiscHencs i pedt! atrey . al Becond
Fig. 2, the plunger holder 31 is provided with a 25

fdcamye iperitiingn p@ta whbth i ravitdeel dnabbteseal surface 33a
direction, and between the flange portion 3la and the

engl SoRFEBeCat e ey bhataren iTsy YOr200n5036228 cylinder holes
PCT/ JP2003/ 012028 28, a coned disc spring 30 is
a4tadRedheTRECEBRBEMENEE SPFR REONBD, pcbsylw@rsm@h%éﬁylmder

guunger hol der 31 downward, presses the sliding
e of the plunger di sc 32 agai nst the sea

sﬂ:;ggg prgsézsesgglEgégﬁﬁgssiﬁféﬁg %&%%s Qngx portion
?%%ﬁ%g%%%@qa%aceg%%%ﬂ?%ﬂg%?ﬁ? @ﬂigh”QnSHEBQEGf§§§n8”%ortlon
36b of the external seal member 36 described later fits. A .
step-like 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 shape
of a sharp edge inwhich chamfering is not performed, and prevents
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

flange portion 3la protruding in the diameter direction, and

between the flange portion 31la and the end surface of the rotator
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In the state where the plunger disc 32 is brought into
slide-contact with the seal disc 33, on the periphera

weizoE/03828t he seal surface 33a, a housing port POWIBN03/012028

(refer to Fig. 10 6) is formed, which is nearly circle
ri ng- shaped space fornmed by opposing the outer
surface 33e provided for the seal dick 33 to the

DB N R ”%%Lq%ecﬁé’é’”f@"?:pﬁéﬁh@sc spring
7 h I b i

St e e o SRR Rt eR e oﬁlif‘%%fes the

Fél@.dl@lg %ﬁrfgcgeda]f k%m@@@{gﬁ%g%@ aﬂ?se ‘l:hve\a'h eadJé surface

conprises t n ou

RAT tih 368 afds@nsi nper +fkx| Qggﬁgg&blﬁgd3@%rf93% pressure.

outer slide portion 36a is o t ormn

fBy sthiseadurmd & | phefbuse) f thabri6aki g@tgt:%e%amlt%een the
PTFE 20 (4-fluorinated-ethylene resin)) in the shape

aflialimongurefeideg 32a aeet angulsaia 1S etlrifRe S33CE & Rictured.
seal material has self-lubrication, its coefficient
of frictilonthhestate ebres thatolshder chit@ack wsthranmght into
Is attached to a seal surface of another nenber is
|l deasprittadts wiiteh the wearl- désicst3@ncenartthe 2®ripheral side
uperior in sliding performance. For the inner fixing
d‘ft thén S86B, SHATACEI Ada nedlehEsing narr Riovn/IB5aEger to Fig.

1, JP2003/ 012028 .a ,second _seal naterjal (rubber
t &P BPFeRatHCh ilennPRT LY GEFFLP YA SReEd aipqe formed

TRECkBRIFY piler MR R SR P e i SrEH et T (i soal dick
ANy, Seﬂé‘al%eqf d.fiee Der 'g? ?4% 1Lde %;ogﬁg%grtm 324

recess portions are provi rougho

R&FHeRRR MY a%ﬁ%ﬂr?'&Qb%.%get?ﬁu§%%E]%ﬂ@c %@qpelﬁfthgehousing
i nner fixing porfion
portion 37, the external seal member 36 is attached.

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 outer slide portion 36a and an inner fixing
portion 36b. The outer slide portion 36a is obtained by forming
a first seal material of self-lubrication (for example, PTFE
(4-fluorinated-ethylene resin)) in the shape of a ring having
a rectangular section. Since this seal material has
self-lubrication, its coefficient of friction when it comes
into slid-contact with and is attached to a seal surface of
another member is low, and it is rich in wear-resistance and

superior in sliding performance.

For the inner fixing portion 36b, an O-ring made of
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36b, whereby position holding is facilitated when the
inner fixing portion 36b is conbined with the inner

weoeundiass228f t he peripheral slide portion 36a. PC0/JP1003/012028

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
33, and an_axial end

f 3 th . di
TSP InToRe SRIEIIR L nb RS PhBRAPT IH A& Agd 1 onTich in
RS 1 R 2 A B S G A Brtisure to
id ' ' i de- t with th
S8R0 209, ERTLOE 2 UL S agtc AR e

OP&I 3heNG HA & eI PASLRe Eﬁgﬁp%hé’?angi‘&%“%&:@iop 36a,

the inner fixing portion 36 Is [ to the sea

Heee 33 pby bR sehast o POMEH, tl@f‘&lgﬁlﬁ‘@u’@eiﬂ@ her@lrL@eriphery
slide portion 36a is in the good sTide-contact state

widdo ridie g liynpertisdiiskbace opent kpapd2er @het Menedt &tk Ny portion
pl unger block 32. In this operating state, fromthe

Sédl, gap redtyweers ithens @all dSurf dee £334d ldmd telde wdlendéhe inner
surface 32a, the paste |eaks into the housing portion
Fhxdnd porgioThdcbeakagenbinedii ¢itR5tipasimmdn stheface of the
out si de of the housing portion 37 is prevented by the
SerdPhsrade sl ifdenpertaen Pwa-paste stored in the

housi ng _20 WO 2004/ 035228 PCT/ JP2003/ 012028 portion

37 at thit8 ¥istakt ¥hepedda o< prishrt ARl HsEPeri 3§ hg attached

&t %%%Qwﬁ%ﬁif%ﬁta?%agﬁt ?iEaaLsefs- ah@?ﬁféé.ﬂ%éﬁﬁ% g ged ixing
BB oRorhy AHE 3N hG TR [TL5Iee (RS pali Eofgseal disc

S B I o egel GRS 52 BT LT peripnera)
slide portion 36a comes into contact with the step-like surface
33f. Further, the outer 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
slide portion 36a is in the good slide-contact state with the
inner surface portion 32e of the rotating plunger block 32.

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

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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33a is sharp edge-shaped as describe before, the paste
in the housing portion 37 is difficult to enter into

woOheo4gasi28 gap, so that opening by the increaseCofiP100&012028

seal gap is prevented. 10 The through-hol es 34a and
34b of the seal disc 33 conmmunicate respectively wth
a first external port 35a and a second external port
35b whi c QVI% ed on an end surface _of the outer

RAT ey 151 TH¥fe a6 s SO derRaP U5y (g5 19591 Fixing
%’“%%“ g, UErbHG ok LB PRI ace 22
g AT 8 11, BB DSELCL18 o
SIS 5 1 el BOPEL D) S3E20 BB scaing

Ril11iRGg, i3t @hdi HESEEODS (M@e&% Fiiche @X‘cef’i‘ﬁﬂr a1 member

the paste stored in the syringe 19 is supplied

t3g.oughrther! WWen2d thit etkhgneyhil Nd@fe B 8 £38Re JEL surface
first external port 35a is used as a supply port to

\B3iac st Arappsé @ye-setppd @ th Hemdi®esyeiroge, 10héSpaste in the
i ntroduced. 25 Next, in the state where the cyl i nder

fhoivs 132b polrdtionhdd  dsckied ftilom Lradte endmrudindat ehewistdal gap,
the through-hole 34b 21 WO 2004/ 035228

PCTLIPE00BEDIRGABY il duglrstase pdcebs porliwapr 33t pravented.
pl unger 26 noves in the pushing-out direction

(downwar d in Fig. 2), whereby the paste in the

cyl i nder 32b is. ejected fron1th§Bsecond ext er pa

port 35b" ?h hreogha eﬁrﬁﬂapﬁﬁ? 388 P& UKy 3e2hndisc 33

S SEHLL R POLLLLOTA P e P33, 8LERLA0 0. B8, ana
%GEéEbH& é%%é%ﬁ%l.port 35b which are provided on an end surface
of the outer cylinder portion 21. The first external port
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,
the plunger 26 moves in the pulling-into direction (upward
in Fig. 2), whereby the paste stored in the syringe 19 is supplied
through the tube 20 into 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.

Next, in the state where the cylinder hole 32b that

has sucked the paste communicates with the through-hole 34b
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the recess portions 33b, 33c and the cylinder hole
32bs in the suction and ejection operations of the

woasi@3fst he paste ejection apparatus 16 w | PCDEP2003/012028

described. In the enbodiment, 10 by port-switching in
which the three plungers 2 6 are alternately
communi cated through the recess portion 33b or 33c

that i he conmuni cating port with the two external
;}ﬂﬁc’élgi“sattk%&ecﬁ&, Rt 9513 % ddYS 1 Ung oy Medias yin the

AR L RN BB SE 1 BREOEESE oot
2h- . d in,the.di tl f :

SR LRI L L8 LR U A BBl v
t -1t h -hal , [ f it . .
Dol SbuCherk Dl 0o 4% 900 oMl 0Lt UE RV fection

Y U WHRRICHHN I 0118 32k dd Rishes i sige.

ej ection 20 of paste and is about to separate fromthe

recess p@elfie@tiddhex B8 rthe 1GYHHNEEE 1 82081 @aghes chit tween
end portion of the recess portion 33c and is about to

sthar trddees jeetti iam0f3fast B3nenhy. tBet wgeAntibe &bake 32bs in
shown in Fig. 7A and the state shown in Fig. 7B, the
displsycefiopasné ¢pethiomdpameridid @ £32hefpante 125 e paste
ejection of paste fromthe cylinder hole 32b-B are
COrGtHwBusPpapatter Aedwik2 e 2e9dries@28 In the embodiment,
PCT/ JP2003/ 012028 . Thereafter, in a_timng shown in
FYgPOTE; ST HeCRiAT Addrn el Ehgies BABREST B ehgalternately

POLLAGN athe . ecene AL (00, 830, a0g 2atls ther. ot o
ol B BSRALE S5, AAICLAECERS BOLLLOR 336, 800380 an
afip, 0 trfglteegfgfsttgjeeegt%{cﬁcgo%y 1N kBRI 4P Ple AAMRYS 1N

Fig. 7A shows a state where, in a process where the
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 32b-Amatches with that of the through-hole 34a, and supply
of the paste to the cylinder hole 32b-A is being performed.
At this time, the cylinder hole 32b-C finishes the ejection
of paste and is about to separate from the recess portion 33c,
and the cylinder 32-B reaches the end portion of the recess
portion 33c and is about to 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
the ejection of paste from the cylinder hole 32b-B are

continuously performed.
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the paste, whereby the paste is ejected fromthe
external port 35b (ejection port) incessantly.

weeoarodsng thi s paste ejecting operation, al SOPCIJRHS&012028

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 disg 33 a%g the, plunger, 32 is prevented from .
| eaki ng tHSERETEGTsi 4B Dy FHE%RPRIRAIY Fdghl /Renfee cylinder

0. f it i bl he 15 |
Pedeagert f rhechas: BB otk Bgrﬁg%ﬁgﬁf o FetReS hoarsttleon 33¢
1 ni i t t i i .t \
g%%%Eﬁ%ﬁ?‘?@ﬂggd%#%§9¥§ﬁtﬁgfﬁéggésPS%%kgfyggs%FéEkz&me' the

‘EylﬂﬂﬁéErﬁ5§@t§§?—g S Erbadigent,), ggc%%g'p§r£§oﬁ'33c and

sectional view o te ejection appara

FGGAIeRg the @53e¢qns erbedikrent of dde-tiWentiiye, any one
Fig. 9 is a perspective view of a plunger disc of the

REStiee eheekl O LdpPanal g L 0L Ai1NG yisOoid REeSREONof ejecting
enbodi nent of the invention, Fig. 10 is a perspective

wihewpebta, sead ralb g d-hef phbeepaste) jtent ifedm2bhappar @tmsl port

according to the second enbodi nent of the invention,

By (Bl dod iwndipagrtamifnare sevepitdiyni ng t he shape of an

external 23 WD 2004/ 035228 PCT/ JP2003/ 012028 seal of

t he past BegpEginenthpparatlie cdcedridiongresathensesbnd in case

enb%ginent of the invention, and Fig. 12 is a diagram_

Oat ERBI i ARG thee Raschigml isiqde aotar e aeerhALf filler

seal of the ste .ejectioon apparatus according to the

SR BH S0 Ao L & AT 19 ot | BRES nChRePagcondhat has
[ i fi ex le.of the, constitutjon of

SRR ERLs AR LA XETBL 2 0 L0 (0154 LY R e

32 is prevented from leaking to the outside by the external

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

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)

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 ejection
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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enbodi nent is indicated. In Fig. 8, a paste ejection
apparatus 161 is provided with the simlar paste
wejpemtssms nechani smto 10 that of the paste ej eCridpw03/012028
apparatus 16 indicated in the first enbodinent, and
the ejection apparatus in Fig. 8 is different from
that in Fig. 2 only in a plunger disc 132, a seal disc
n extgrnaL seal nenber 136. As shown in Fi

133, .

524 BTLRGE, BarEe T4s5F ion B nbRerCCaRtghp ctp e second
- d_has. L t Jls. i de,

A Rt b P s BvEREYRE CRbH P etk Boripgran for

k@&ﬁ%ﬁ%i %Hed%t?;h"éregh?ngiltl%%%t%r tol}o@c%%glegt%r%%l r%seéal of the

rotational” axis. de surface a cones int

d=der GBRIAGL ML A 300 SSRGSy 333 Hd &f %4"5)%-- t
%% of g%seal é%SEHESS thaﬁ'ig a sé%l ne%%ereg%ﬁg?fé dimen
tof atheOUtreferdildonder portion 21. On the slide surface

132a, acylinderhole 132 is opened, whichhas the sane
arrangengnt thanadeidoeds ambolimehiton aasiddigiey igxd@fple of the
hol e 32b shown in the first enbodi nent has. Around an
cpesitiguidion omf of hehextplrinadersedbl meBbyr 86 in the first
scratch-off groove 32c is forned. 25 An outer surface

BIPe ddmepiel s tigyslildake dconexE imr 8 on palséeompscial oh iagparatus
surface with which an inner slide portion 136b 24 WO

7004/63829281 8t ypsboBne19DPBlabframt@x@ Halonsagchanism to
anr 136 described | ater cones into .slide-contact. _
KTEToBE| Tk DA 1o 8d S L5 2P HEIOHEAL BE defh/i PRGCAITRG. 1h the first

f ich_cones intag contact wiith an end surface
Rt PSS ST E3er i aPaE Ened o B frerent
it of: _t i-nner, .sl.i.d iQn . JEBurther,, .
T oA &Rgd 3,0 or vt it & PRy Blst 950 8Repd asec

i133t henghape «9f- 3 nshaLR 8dgempwhi 6Rg s not subjected

to chanfering, which prevents opening

As shown in Fig. 9, a plunger disc 132 is a disc member
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
fixed to an outer cylinder portion 21. On the slide surface
132a, acylinderhole 132 isopened, whichhas the same arrangement
and the same function as the cylinder hole 32b shown in the
first embodiment has. Around an opening portion of the cylinder
hole 32b, a scratch-off groove 32c is formed.

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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by the increase of the seal gap. Referring to Fig. 10,
the shape of the seal disc 133 10 will be descri bed.

woheo4asd28 di sc 133 is provided with a cyli ndr PCaUP2003/012028

portion 133d protruding axially froman outer edge of
a di sc body, and on the upper surface of the disc
body, a seal surface 133a coming into slide-contact

i h lunger di.sc 132 is ovi ded,. On t he seal _
g%ép%%egﬁgﬁﬁ?gieggéé e&hQE%% 336 Hhgd 135384y gomes  into
forned, i.ch haye the sanme_arcran and the sa _
f%%%gﬁ 5ﬁ%§§u$hé %g%%%g5%@?%F%ﬁiagggﬂﬁﬂébggemgﬁévﬁea- olding
t ' ' ; e.. W th ecess rtiaqns
I SIOUR BRe L I8 BECESS PP NE e of the
q@ﬂﬁﬁﬂﬁgﬁb%_b%%ﬁ%%%ﬂXQ%X-anémhbfﬁgrgﬁgggégéﬁJéggﬁégon of the

the cylindrical portion 133d becone I tt1ng

sirfeac & ltilewpioatt ianpenisaher yuf Exé A9 Posd i

t he externar@teal menber 136 fits.glnqghéggFisgqﬁ%%{QBZd of
the pllingesudifeeel 33%ss ibr weght in M@ HHagR ¢ENtAGharp edge
wth the seal disc 133, on the peripheral side of the
g@dichs disf noé $8BAgchefiousictpmptet 110y, 137idis Frerveed,s dpening
which is nearly circle ring-shaped space fornmed by
Sppdsiendnorisasienwesr togr seadegd®3e of the cylindrica

portion 133dprotrudi ng 25 WO 2004/035228

PCT/ JP200BF5%26289 5&?’%9&9-y 10 ofphenehsapal o §isee 183} elisc 133

the.outer surface 132e provided  for_the plunger disc.
Wﬁitlhg’%o‘ag?ﬂﬁla%%?ti onE3Pehél5d et Adl Lss@moWegRsbrwith a

5ot baaed: L T0 PLOBL Resl TIBEY, 30, a2 Showy o
P 51 PP s 3501 RINELD o PRLCLS, rODLUEL oy,
BEOfed e UHRIe IB%LNGoROLS 110 o18923e@Rontact with the plunger
disc 132 is provided. Onthesealsurface133a,recessportioﬁs
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
and133c,through—holes134aand134bcmmmunicaterespectively.
An inner surface 133e of the cylindrical portion 133d becomes
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 formed,
which is nearly circle ring-shaped space formed by opposing

theinnersurface133eofthecylindricalportion133dprotruding
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O-ring made of a second seal material having the sanme

property and the same function as the inner fixing
wQQani4i00s286b shown 10 in the first enbodi nent Ras/JPH03/012028

used. The inner slide portion 136b is forned of a

first seal material having the sane property and the

sane function as the periphery slide portion 36a shown

G iff“?ﬁ%ﬁgxhg&%ﬁ%’gﬁﬂ%%&réﬁ%gﬁg% S0t aife) g4t grrovided
side of .15 th lLid t
Pz B8 ST CARE  pr B RBa LRy SR GHOUL T Jant P external

Resphery, Egpqggq]nQJXT%%aghe sectional shape of the

outer fIXing portlon wher eby position hol di ng

is facil ithat edrahen 1t he quter (?Héf“IE%PO%%GgHo§%G?H Fig.

conbined wth the inner sli portion

Stsaben¥her ¢ ey etfidelscsaakhemBaber 136y éom}?ff%%gc%o seal

in the housing portion 137, as shown in Fig

miemiNe rsl, i d@aporitsi, 0Bnl 36k el FSKEWNGCRPRT it A36a and an inner
slide-contact with the outer surface 132e of the

pllidge paditson] 32 6kand Far dticaloutend suxiagepontose 136a, an
side of the inner slide portion 136b cones 25 into

Sortiact mailero f kesstepd| §del surteadallBafrinButhderamd beoperty
outer surface of the outer fixing portion 136a fits to

fRE the wereodargssergapCctheP2008r0£26289 pamgion 36b shown

surface_133e of a seal block 133. In the operating
%g of LE Rk PRRIGLRGH: hash 18ppardt usTha sinnahe lggeeportion

f d h
fpNmie R
6 .
omaar e SkPE e OB ar PR T B i 55 shown
of, the fotat 'é?c@)o%i thsocgﬁﬁgforn{&i iy %hgpgﬁ%énogf a ring

state, the paste t as fe out
having a rectangular section. On the outer surface side of

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

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
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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the seal gap between the seal surface 133a and the
slide surface 132a is prevented fromleaking fromthe

waaosioasp2porti on 137 10 to the outside by therextrronzbhi2028

seal menber 36. According to the first and second

enbodi nents of the invention, the housing portion

which is the circle ring-shaped space, and which is

cl osed and_ surrounded by the seal nenber and the

A ST et i 35k 138 pdvidde®adn alpedddheral si de of
urface between the_fixed seal penber and

15 th I
the 1ot atimbiC QR AHIAn D ERBES ShHSBaNbarFyECtion Apparatus
i ng- d t | | d_of th I f .
L IR PRt S M s i RERE e e (i imner
caitt O AT . i
FRESA L& I D Reald Al O AR M st i jpguer, and

lienkedn2@ {104 Eggtﬁgﬁl 1565 fi@?nf{kpénﬁlo%@lkéfgdé—océﬂlﬁ?ct state

out si de of the housing portion by the external sea

Rerderhe( diiked Smbpgidentde Raf ehbl Bgtﬁﬁihgh%gﬂé@& NSck 32.

a third enbodi nent of the 25 invention w

dascrithed. ofd:tht itdy st secthonphsvé evhg@f haspask@ed out of
ej ection apparatus according to a third enbodi nent 27

WD 26641 GH2B8tREFH HPROOBANIRAMRE c ®©fl 3Bheandiv@rt § Diide surface
Fig. 14 is a perspective view of a camportion of the
daitee lg racsviesvt eglp fanoat Usadkdowr dinog ttdet houtsiinod portion 137
enbodi nent of the invention, Fig. 15 is a sectiona

Hoew st qiites idembyorthico = tefrnee sgadt aeapest i36n

appar at us acconding to the third enbodi nent 5 of the

i nvent i 0ACRIrG NP6t PstRe pEI EPECR Y SSF W spHimmiger of the
i.sc of. the _paste ejection.apparatus accordjng to.the

CRVER 85Ol ReIGF S RE VBNt T o I boe19 § Sl g Fing-shaped
ReJ-SRecti e K ey ; of I s¢c.of th ste.ejection

= p?ar T agcorgl Ihg ?Jgoggg aﬁldi §urroun<§ec§)%y eché Seéal member
and the cylinder block is provided on the peripheral side of
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

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
invention will be described. Fig. 13 is a sectional view of

a paste ejection apparatus according to a third embodiment
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the third enbodi nent of the invention, Fig. 18 is a
di agram 10 for explaining the attachnent state of an

wexb@arasi2s seal of the paste ejection apparat uBCT/JP2003/012028

according to the third enbodi nent 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 ,
b sarrERT e L athe Fitfiv eht ilona o ac ot Viley okrapppeortion

of _the constitution of the paste ejection a rat.us ,
RE 6 P8t LA Hat 1M R RO RERPTELBE e Sbasnd crbodinent

e iment 2. The.co i.tution of other par i S :
PR R en tia CRatin 11 9P oG R R 8P b Heesem et o
Fi e .St ' i S. s
BN P oS s o P R §2ehrafh¥e O EREPE T tnent
P ilonc! wdgs g LDdery i BPTd AN b1
R SR AR S S S A
QY & T8 ATh 237 188 RS 18 TP Rd AR Hd R dBi%g & @he third
out put 25 shaft 223 of the notor 222, a cylindrical
reditidimetA8 45 Pl edentd &h), apigxi $7Aief ar pledlsip@rtive view
mat ched. The rotator 228 is supported 28 WO

2004 C3522 81 iRCET /PR3 k22 & 1 doyt ismrbeardang 1229 according to
rotatably, and a plunger holder 231 is attached to an

i tHyee rt i rphrestrgyo diarerito e 2 A eofintvean riotrat dHi228.8 e a2 diagram
plunger holder 231 is permtted to slide in the

diTe @ik biinhetxiattackmenbt akaba PR PBI &KiC6HNAG seal of
the rotator 228, and receives 5 transm ssion of the

rGtaPPSH S FHRT EHP @@Pé‘trélltuﬂg.ccﬁﬁiil{‘ﬁet%It@}ﬁg@luﬁ‘ﬁl%%?Odiment
231, .pl | _pl. 2 . ided.in t o

i ol GRer el arpd KB Tou k8 SriAd dug? Slaining an
ErE s 8RR SLLde. PEFLERIOARLBLLS L M ng o the

third embodiment of the invention.

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

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 motor 222 used as a rotation drive means. To an output
shaft 223 of the motor 222, a cylindrical rotator 228 is coupled

with anaxis Aof rotationmatched. The rotator 228 is supported
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pl unger hole 231b. To a | eading end portion of the
pl unger 10 hol der 231, a plunger disc 233 is secured
wohowugfe28 di sc-shaped collar plate 232. |In tReTOPI00Z012028
plate 232, plural through-holes 232a are forned in
positions corresponding to the positions of the
plunger hol es 231b. Further in the plunger disc 233,
I|ng§§ hoI 33b are formed in positions

FHG T kﬁoéiﬂtﬂ. %ﬁ%uafg eﬂ-’h%o FeBPgH- holagdached
Th t f di 233 |
i et 4 BoR g  ECe FeBt S ke prunes
de, of. I :
H}ﬁfﬁﬁq} %I‘I ca% %n Stie g%??ggll (r: egrlnm e:é?ﬁ?ﬁ f’@nnﬁ aphe axis
h

20 the throégﬁaﬁg?§§2 %&ggg@t %Q§y§£5 Sr 2Egn%§§b¥ecelves
tth:%rféﬂts%lo% @€ thieS ARETRAL syt he di 'rro@c%tt'ocin z%fs t he
axis A of rotation is permtted, and a seal nenb

234 is agbached pouhberupsider oi1}herexdi 'leLQIngl@ %oles 231
233b. The plunger is inserted into the «cylinder hole

233b drorvdudghl i sciseadi redrbiesn 234, tlaedakhe hower r3%ation at

end portion of the plunger 226 reciprocates into the

®fvaddéntehvhés238hdtdherlelle beapenolfilthes salctdcnedntd each

ej ection of paste, 29 WO 2004/035228

PEPRIR2Z009.61 2648 - WAPch WepHibe evdcpPbsdohavér thehplunger
er _holder 231, the <collar plate 232, and the

&Oﬁﬁ%& 28f s@ pAungsRliTuLe 3ale AaGidad threarhadisg-shaped

el é.%a??ﬁmg% o A B
0 R OB R DT R g on
57458 SaRdethaer, s asded Lg Le sounlirayce o
@ilﬁl%tllc%flﬁ{déﬂ"'ﬁoles 233b are formed inpositions corresponding
to the positions of the through-~holes 232a. The outer surface
of the plunger disc 233 is slidably held by a 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,
the through-hole 232a and the cylinder hole 233b in the state
where its movement in the direction of the axis A of rotation
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

end portion of the plunger 226 reciprocates into the cylinder

hole 233b thereby to perform the suction and ejection of paste,
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axis A of rotation by a cam portion 224 descri bed
bel ow. 10 Above the rotator 228, that is, on the notor

wa2004a3s28 of t he cylinder block, the cam port POWIRRM3/012028

is arranged. The cam portion 224 conprises two end
cans (first end cam 224A and second end cam 22B)
havi ng cam surfaces 224a (refer to Fig. 14) in the

di.rection.of an_ axis A of rotation, the end 15 cans
%C@bﬁ&%&%@qwm%i%% sUPaPddngRiy hglder 231, the

R oaPe B e 8P Gear? rimser :33Ph Hh41q Rel inder
ﬁl@ségﬁm\}i%ig%éen#ﬁ’ur% th rli%fdetrh:%lofllersStZBe:’nd cam 224A

e secC cam i'sThearly cylln&%ical, and

I nsi de OfH?% éﬁgﬂ cyhi |.C r

portion %%fbg i%ﬂ t eﬁ%??%%égn%hgﬁgég % GtE%%ﬁﬁwggs upward
RIHRGRYTS a22s61i!db9%é§ldiﬁ%t92@1'5‘eat9£&'15‘8§rtBOEd%ras%?’Jpo%‘fion of
enter 1s provided. In the state where the first énd

Ny 24A tand 2bBeasacoBdcengl 6aM @24 BAnSL DRPASBsEk 12 6a, and
each other and conbined, in the inner surface of the

&y |damdricldlowty rEreshs patthohed24b, tAeCcapu@naove block 226a.
i nterposed between the two cam surfaces 224a is
figared:anThieo drdwey etitfs pécipeochtes phuhber slirgd@t¥®n of the
2004/ 035228 PCT/ JP2003/ 012028 226 inserted into the
g éy Holredrtidn bas asivewn Hor tHiog. 2215 desimtrdoachdelow.
cylindrical recess portion 224b in three positions at .
equal i nfEPYSI shapbetatre 253 s TRadt 1ot aPi BRS BEECY W22 side
C fol | ower, 225_coupl to the coupli b| ock 226a

B 0 e T8 E B PG b8 HBNPRE bt D12 359 F&ranged. The
rotation-.drj under_this state, . the cylinder bl.ock

SO KRG T e ERES CArTBRT shareem 224n
23 §y8$ﬂd“%ﬂ3lHEM”zé%PCh£§§n§°E§$e§u£95889thHS (refer to

r ot at or
Fig. 14) in the direction of an axis A of rotation, the end

cams are combined so that their cam surfaces 224a are opposed
to each other, 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
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. In the state where
the first end cam 224A and the second end cam 224B are opposed
toeachotherandcombined, in the inner surfaceof thecylindrical
recess portion 224b, a cam groove interposed between the two

camsurfaces224ais formed. Thedriveendsof the threeplungers
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228, whereby each plunger 226 revol ves about the axis
A of 10 rotation relatively to the cam portion 224. By

wohbe/ss2at i ve rotation, the camfoll ower 225PCTHPi008012028

to the camgrove rotates and noves into the cam
groove along the line of the camsurface, and
reci procates in the direction of the axis A of

tfation _.in accordance with camcharacteristic_of the

SUFSE D21t 0 157 HeleRae ¥ oPPORRF 233/t pEnshoM® in Fig.

h
%dcﬁm? B e b s ses r%s?ffe%e y28gR i hRde posi tions
rlzgﬁte§v%%ta%h2gglg a%yg ﬁe aQ%%rOtggéﬁg]the cam

|procates In tron o

rﬁlaitdm%& oot QYR e%f”t%atﬂh%n gﬁ%uhﬂﬁ%%l $hay f?iocs to the

Nanel y, the cam oove fornme i nner sur ace
tdien dodr.i cal recess portion 224b converts the
relative rotating novenent of the cylinder block for

t he Can1M@kﬁﬂ@@enﬁ&%ri22@Jkﬁ?otﬁﬁi@ﬁ0§§1V@ﬁLﬂRMQWEHKSstate,
of the plunger 226in the direction of the axis A of

ridteat y bimddh & lookor o221 sty the 2harcssm polbeere 224the collar
function as a plunger drive neans which reciprocates

tthe sl 2PgerarzR 6hierp bymgdr criszal Bdratiattes heroagat tiom rotator
31 WD 2004/ 035228 PCT/ JP2003/ 012028 of the cylinder .
Bk WIFFehsh frctofp urgcani 4 ooveoprevi dedutf tbet hgis A of

qQrtion_224 is such a shape that the three
q}ﬁ%éf)%l T926TAVE 1Yok pFltr 41384 POF tlv® pPédetRY ritHed relative
d t th det ed ti wh by
FACE 380 P B PR S S D R e oot
t I f b
%%?2?5%85. 3 FR R URoteds fe?r‘?éﬁehalﬁa T PR ahsEtace,
%%@.E%%lb%%% %b@glgp§§%e§breE § SR %%g%ﬁezéglsli.%%I%%%atlon

by the cam portion 2 cor |ng by Ta
in accordance with cam characteristic of the cam surface 224a.

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.

Namely, the cam groo&e 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 into the reciprocating movement of the plunger 226in the
direction of the axis A of rotation. The motor 222 and the
cam portion 224 function as a plunger drive means which

reciprocates theplunger 226 insynchronizationwiththe rotation
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t he above constitution as the plunger drive neans,
slurry-like 10 liquid that is high in viscosity and

woned4odexs net al powder can be ej ected, and theCcuoP0e3/012028

power can be transmtted to the plunger surely also
in case that the reciprocating novenent of the
pl unger nust be perforned under the condition of high
slide resistance. 15 Hereby, the problemin the sane .
R&F e NSy &dacdnal Thapparle uet vk e hoam ot o theprovided

3
neral cam nechanism that i.s, unsteadi ness of
%é?r 53?0%&8&2%%%1%@2601%5&?}5% Heareditdttahbe thiee plungers

' f I drj , hani
e S OIRE 52T BT LA, Ha® oBFAE FER Ty ChnBrase =7 at the
1 H , . .f - - - . ' d t t
SRl {01 68 0f B 2 SRING, (5 Al naleds SO AR, ang

sucking g] ecti’ng “operations

I : t.her i.nc i A r.esi
By il op e o M i Sk fte et Rflifea.

can be ugsed HfHy Iy sldAdesaalt iRl ien Asd R $88her of the
menber 234, so that the | eakage of paste during the

apeiraf ivashbearedusedre2briunfh@bwetmdnthe the plunger 226

enbodi ment, the cam portion 224 which drives the

tihr edx iptamdeyr stipR6camls waistart Wad. s@ddwtditig v,3B5 WMWadopting

2004/ 035228 PCT/ JP2003/012028 cylindrical recess

pdra pbave2abnshi thtide adr the whihgiderdfve maghs plaingery-like

226 can enter is provided in the cam portion 224, and

alisBtitch et headin 9 ooveh i 4nf Biaedsihyt Badi Aned uslesf aedadf powder

the _cylindrical recess portion 224b. Therefore,  as

FoWRE RIRFGe9s 282 the C{)Ifﬂrveee DOMisFgERE DostEamspitted to the
t 0 ane anot

GG, B The D aEe et (T SRR WA dipvement

tion of high

it s L R I T
slide resistance.

Hereby, the problem 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
spring is eliminated, so that the stable sucking and ejecting
operations can be performed. Further, since the high slide
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.

Further, in the embodiment, the cam portion 224 which

drives the three plungers 226 is constituted so that the
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direction as small as possible is realized. 10 Such
the constitution of the camportion 224 is realized

woeedioBy22ky opposing the two end cans, the fir8CTEPZ03/012028

cam 224A and the second end cam 224B to each ot her.
Nanmely, in case that the above cam portion 224 is
constituted by an integrated cam nenber usually used,
it is necessary to forma camgroove 15 in an inner_
SHFRGF 1512 1a "8AgsfamaEdiione peiCho ks drdcts gnglg side of
cost %ggreases because of . pachi ni ng
a

HRH DUHDSeratal Gao PRbes oF METTAISH Jdt (o GAm AT EiR 224,
o5 CASE O TSR 2 .
G SEed ERR baRreERe AT Soctidd HAEBE LBYSpptsTae of the
T SR e o 00, Bt | dRBURT S 88 e h Fig.
plsunges i sG %ﬁﬁmﬁ&éfé b céir?ﬁgrélq{eaqlgeq]@lelsEﬁ]ge{%ghﬁ%nother
a r ar

233 I's made o ard ceramc such as um na

iRl cisdichk B8 £efentedacanhi degeaBHyi S thRl Q¥is#ed ejection
with a cylindrical portion 233d extending axially 25

fapprantdtm souttercledgecpesd i onglof séhei dysevbodyy, Fahdt g small

di sc body, plural cylinder holes 233b are provided in

tarel dtorged ¢ions1i B33 VD 20844035228 ROMIR20N3/ D120R8 ddfameter

the rotational axis. The upper surface of the disc

sediectiesomess samadlli de Hersfsdadd eoritshagerdlzedo t he

rotational axis, and the slide surface cones into .

sl i de coft&dtthe cRngtdéurion nf hee geRostiansedl 1eirgalized

236 that is a seal nepber secured 5 to the outer

diﬁ%dﬂrgé’r BoPPPER1281 FehEv R yPR A det Mol g 25t gifkh cam 224A

equal, .intervals an, the i rcunference of circle

R 11 RSBt R Bhai ot Fort G 1 G 0" S 1 AGE I 4@ case

ErCRNEHE- 1?!%@ R 1% i

C&%ingrlc% pof%&%hggggaﬁ fi@%ﬁ;%%%%thuE%%.by'an integrated
cam member usually used, it is necessary to form a cam groove
in an inner surface of acylindrical recess portionbymachining,
a parts cost increases because of machining difficulty, and
increase of parts size is not avoideddue to a limit on machining.
On the contrary, in case that the camportion 224 is constituted
by opposing and combining the two end cams, the parts size
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
from the outer edge portion of the disc body. For the disc

body, plural cylinder holes 233b are provided in the direction
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an external seal nenber 237 described |later cones into
10 slide-contact. Around the opening portion of the

woybirndens hol e 233b, a scratch-off groove 233eCT8P2003/012028

formed. 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

a he s dISk 236 by scratchlng off a particle
C et p?é@tse at'P&cHERSEn Y ERE s &4l thgr fiee body

égfcf%orfifai[&h%% afared %ei%ttﬁﬂgag%agtg%a“ GRathoR A i,
i P sl e Lnsslatiopy Lee Al con
UGt 23l bebe deseridiied osEenseal (0h Se 236 difhdPdR cured

of the simlar material to the nmateri a

HURGRr Hitsss ANdirdder spozaclctjrﬁ@z“tenb%ehwm&d%& 'htosles 233b
upside a step-1i ke convex portion forned’in the shape

ofpet sttepquAl UpPervaLE facenef skhe &iepuhfkeeREeCONVEXircle
portion becones the seal surface 236a comng into

$laivderagcoht acit ati itdnalhex ps wehed sid233rfand 312w as a center.
circular 34 WD 2004/ 035228 PCT/ JP2003/012028
aldtshapednnecessrpace i Dh3e 2836 Tan 236 rare If groved. dm 2334,
the seal surface 236a. In the seal disc 236, .
hr o8YhehBRés 38 TeAEeZ38B3Ar aldssrmiged nlefer comes into
p sitions on the circunference of a circle at equa

QQQ tagid each of the p03|t|ons corresponds 5 to
the posi in the dianeter rectio of

hole 23 PU?ﬁe ﬁr?ﬁﬁﬂ%qﬁﬂgﬁ¥ 80 °dnghe bl BN 233b,
SOUMILERLS OSRREL ey L LRy SS850 POIANS: crooue
tzli%%csiéltt?sé/@%[heorder to prevent the excessive leakage of paste
from the slide-contact surface between the plunger disc 233
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.

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 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. An upper surface of the step-like
convex portion becomes the seal surface 236a coming into

slide-contact with the plunger disc 233, and two circular
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the slide surface 233a of the plunger disc 233 cones

into 10 slide-contact with the seal surface 236a of
woheo4gasd28 di sc 236, the recess portions 236b ardT/ABB03/012028

conmuni cate with the opening portions of the cylinder

hol es 233b in the position of the predeterm ned

rotati on of the plunger disc 233. Therefore, the

recess portions 236b and 236¢_ function as a first 15

rifgec‘rﬁ?ast dpﬁ”m:lai’;ésec%?h@o c%ﬁ?u%?’@ﬁt pRY peFEed in the
h 2

R R SAE AW ot he TR i R b i bt RS e 2350
@%f%s%%iF. FRAgPUBPRCR A QU ot T AT Atb dbé G g Fence of
o EPeL1 ke CRINEX RALLIONL 20408 %ﬂ@g@ gog&wgngtz{ “ponds

t he externa escri
fid %heﬁoééfpléﬁ kig, %Hef@%n@@é{ ota n %fsgﬂ!e éwfﬂw@r hole
surface which comes into contact an en urf ace

ofz3dde extaeimdjugedo1mnbesa 234 233% Beh#lsnt B@t@’i"e%lpectlvely

position of the external seal nenber 237. Further,

peripherey rirveedyec2dbdnef 2Bwe sea 23wWd.ace 236a is

kept in the shape of a sharp edge which is not
subj ect ehco thanbéunggr anscpz@Venttsat3S MDthe state where
2004/ 035228 PCT/ JP2003/ 012028 opening of the seal gap

fohem Pelidry sadtada £hdaspit éhsharlaingdre st 888f gomes into

236a cones into slide-contact with the slide-contact
Sridsceordzgt witheshs issed purércel 23 @I the sael disc 236,

L unger hol der 231 i.s rOV|ded wth 5 a flange

%&% §RS58 ROLFH IR ﬁ% R t%f%&a.cgwc&t@ew:% the opening

TRt (e i a]dtqbt B T 2%%§kaaaﬁls%9§ppf>ﬁaté§a of the
0
tp%e%ﬁtt%%%q}el'?g:}g)gﬁ%g%% qf' $he g)rld}%e%s dlsbc,y ﬂfsswﬂ%refore,

he pl unger ownwar
the recess portions 236b and 236c function as a first

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 outer surface 236e of the step-like convex portion
becomes a fitting surface to which the external seal member
237 described later fits. A step-like surface 236f becomes
a seal holding surface which comes into contact with an end
surface of the external seal member 237 and holds the axial
position of the external seal member 237. Further, a periphery
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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presses the slide surface of the plunger disc 233
agai nst the 10 seal surface 236a of the seal disc 236

wanodvasns edet ermi ned surface pressure. By thPeT/JP2003/012028

surface pressure, the close attachnent 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,
PIHED ST g ateaksi P of romebetny Bafraéd rbeastate where

[ [ 240 f ig. 18), is f d, .
e roPal neRrEF oG DGR 1 KISShapBlY st IR whih the
. f 236 ided f th . dick 236
e S0 S S G B el °
20 porti R %%%d ) em:%_ien l%)ﬁi %lrl )ﬁo]c EE%'P tZr};ei @Llsugy%%rvided with
'n-t % poﬁilon % ) r

di sc 233. hé "housin fthe éxterna

[ t 3 : rnaj. :
53R okt BBl iahaboclle o keiol R e o,
GO SR MHSr 583e MBELFIG 237A BAMI Be €8d@surface of
V- shaped section and a second seal material 237B held

Mhd heotfdtret =eml aetenéal diBct Bprinerposesd sidisshed. The
Narmely, the 36, WD 2004/035228 PCT/ JP2003/ 012028

fdarstd dead spat g 280, 237Ar basiag taegssimeart hond@8ZAd @lownward,
and the second seal nmaterial 237B is held in the

mesese pohei ohidg7svalfadta ahahst pfengher d1she28Xtagalalst the
seal nenber 237 is attached into the housing portion
2401 s3rdlssien 23%ariod. the serd idimer 23% s ftice reiedletermined
the external seal nenmber 237 fits to the outer surface
FA6L 5 t RECg@Aredi scPP36 R hd SURE a5t ePT8EPTABe StRfe close

ISR SRR ILe, 8 Seoontaet M ULIDSLPIEL ooy rur ce
(yﬁég“i§n§¥%dygdyhe

In the state where the plunger disc 233 is brought
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 1s opposed to the inner surface 233e of the cylindrical
portion 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
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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external seal menber 237 cones into contact with the
step-like 10 surface 236f (refer to Fig. 17) and the

weaxp@alosgasi ti on of the external seal nenber 2BZTIB2003/012028

kept. Further, the first seal material 237A is nmade

of self-lubricant material such as 4-fluorinated

et hyl ene resin, and the second seal material 237Bis

made of material that is rich in elasticity such as

15 ribber lnneberapl spt Thdiad m rhecspeparthgnstare-af and the
the paste ejection agparatus 216, in which the
SAGHYEEeBl RAL S aloLat8 19 hedd pRI EeCke s PPhkyeR 237A-a.
226, fromthe seal g bet ween the seal surf 236a

20 the SERE ShFFacEhoas oThe! pieth MRS i #1b {hettached
housi 2 ortion 240 a Little. The | eakage of. fhi .
ﬁﬁgféq%g gﬁ§5&393P85t18P %ﬁé’h%ﬁs?%%w%o+??%ﬂg24kgﬁééhe tnner
pr.eyv, ed. ext eal : S

R B P S Ao R A 1 2 (e oy s outer

h th X : 3 o] e r ;
e A S S A SR R eypce oice

sealddir 25mali hhtky of ikbecpasheti witAPFRYEthyr tieface 233e

ext ernal seal menber 237. Further, since the

pef i e r@luregge I3tk of33 he Tsealax3unf agel o3V o8 side of the
2004/ 035228 PCT/ JP2003/ 012028 236a is sharp
edgesshdpedadsnadser iA3Ed cahegeintheqdasta: wntht hiee step-like
housi ng portion 240 is difficult to enter into the
somtfaqmp 3650 (rRderopenthg- by’ )t ked hbeeasdadf pppdtienlof the

gap is prevented. 5 In seal of the paste by the i
st steal st 2377 iehkepéri pheEyhside the thigst seal

cylindrical _portion 233d extendin axially fromthe
;5%/ a1y 837533 das dog| iS&&El‘Q%B}W@t éﬁ‘?%]ajr?ﬂaﬁu‘:h as

TPLE I Sl 2R ML LD LIS GULEL SISy matorian
cggfgnﬂénhade of material that is rich in elasticity such as
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
portion 240 a little. The leakage of this paste to the outside
of the housing portion 240 is prevented by the external seal
member 237. The paste stored in the housing portion 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
ability of the paste is improved by the external seal member

237. Further, since the peripheral edge 236d of the seal surface
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10 of the plunger disc 233 at the rotating tine is
constrained by the holding nenber 235. Nanely, the

woabaioasp2geans 235 functions as a run-out conBCTAPIU03IQ12028

means whi ch constrains the run-out displacenent in

the dianmeter direction of the plunger disc 233 in the
vicinity of the external seal portion in which 15 the

pl unger disc 233 constituting the cylinder block and _
t1A7da bt IR seddenalmieed 237 ¢oRerihed sbpuescsheapeste in
wiith each other. Hereby, in slide between the

e heals 18¢aPorFioand 4 & He idHid Ut ace d3E winte (e seal
rotation _of the plupger disc 20 233, the stable

SR Ty TRk PR MERY iR EREASE R e ABRNI43P of Prevented.
preventing the | eakage of paste to the outside is

i nproved.” Further, wear of the external seal nenber

[ can e erangat ook e s & T4 Rk s Pped iRt har ke 237,

life can el ongat e roug

%§§§p%Qgp%%§9‘gﬁdkhgf_gﬁeS@ﬁiiﬂ&§fcg§QM%9ﬂﬂH9kﬁﬁ%ﬁfxtending

respectively wth a first externa port 239a an

%@&imqéﬁXﬁﬁrmath@ognu@@b whiseh 22y pf onb0eds138a¥0y by the
2004/ 035228 PCT/ JP20037012028 on an end surface of

tdigl iotdrerc sQy IHondem paleniber 226 fihedd rist thextertw cylinder
port 239a is connected through the tube 20 to the
untnige 291( Fi Thedgforandhcheuseocundirexher daémpbet direction
239b is connected through the tube 17 to the applying
oz Zlhe 1B yRiay, di)lsc 235 athd st atod-attiere e is constrained
t hrough- hol e 238a comuni cates wth the cylinder hole
B3R r bagRirteneabess For-t | ArEIeh, thahehpldhger mgpps 235
noves in the pulling-into direction (upward _i.n Fig. :
IHPCHBR RS thet PRSPt sEBREGTPANLRE BFFPAgdPIgT Sonstralns
%ﬁﬁg%ﬁgﬁgggﬁaEgﬁek%ﬁﬁl QaHggge%g%é@@éé¥¥gngfkgeplunger
disc 233 in the vicinity of the external seal portion in which
the plunger disc 233 constituting the cylinder block and the
external seal member 237 come 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
233, the stable sliding state is kept, and the sealing ability
of preventing the leakage of paste to the outside 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

seal disc 236 communicate respectively with a first external

port 23%9a and a second external port 239b which are provided

38



10

15

20

25

10 The first external port 239a functions as a supply
port to which the paste supplied fromthe syringe 19
wooMmBsnsluced. Next, in the state where the egripzes012028
hol e 233b from which the paste has been sucked
conmuni cates with the through-hole 238b through the
recess portion 236¢c, the plunger 15 226 noves in the
pushi ng-out direction (dowward_in Fig. 13), whereb ,
e 2Pt e SUF fane efl Frriontrsl @Y%3%66r§>%qfeleqre82flr-on¥he first
t he secand external port 239b, The secopd externa
;fa%er P%mc%?%%sf%scalan%ﬁ%%i ghrﬁagb fPEmivec O to the

OB B3 B S S LA M 20 S5 AR e
I R BRI 1Y ).

sucki ng and ej ecting He pas
t he paste.ejecti 2 i Ll o ! .
(R Past a5eh ekt bogabparal p 6o b B deoSeL bt e

REung et %é@ i2R1A ©0aRNIERLC AR dubhr eHEN L hEs & §688ion 236D,
portion 236b or 236c¢ that is the conmmunicating port

WiH ginghdew 24 eidiads piat tthe2 398 11380 200 35225 (upward
PCT/ JP2003/ 012028 and 239b alternately, the paste

eirecfion 13) conhéendoustle pestersidreHi dn 1HA sHhyonvisige 19 is
state where, in a process where the three cylinder

holmsl 23Bbtiroe@BbiBe ante2F3b- ot bhe aydinBempve lien 233b.
the direction of an arrow, the position of the

cihe nifiers thop et onawl Aceat chéd8awfBRCERaRSoRSt e SUPPly port to

t hr ough- hol e 238a, and supplyof the paste to the
ag}}%%é%h%aaestﬁaﬁm@%i%Hbér%r%al.ng%l‘% hi%s e duced.
the cylin

paste an %%?’gg%ﬁF ngég%ng §9$?5%$$%§ f@ %ggh%égt%%ﬁp from
%ﬁgﬁﬂl the paste has been sucked communicates with the
through-hole 238b through the recess portion 236c¢, the plunger
226 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 239b. The second external port 239
functions as an ejection port from which the paste is ejected
to the outside

Referring next to Fig. 19, the positional relation
between the recess portions 233b, 23c and the cylinder holes
233b in the sucking and ejecting operations of the paste by
the paste ejection apparatus 216 will be described. 1In the
embodiment, by port switching in which the three plungers 226
are communicated through the recess portion 236b or 236c¢c that

is the communicating port with the two external ports 239%a
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10 and the cylinder 233-B reaches the end portion of
the recess portion 236¢c and is about to start the

wejeato3sms of paste newly. Between the state sROWMIPION3/012028

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 15

continuously perforned. Thereafter, in a timng shown

g §3%h oe !l teraadplivnddihe hpprete3ghloc i hés qmteAgously

portion of the recess portion 236c and starts the

S Df paste newy. At this time, the cylinder

hol e 233?;8 Sﬁ%gra es fronktge recess portion 236¢ 20 th

and fini $H&s EPRUEI BnS bR thalPer S At i dHiYer S where the
ve .. one .of. the § cykibnder hgl.e 3b. i

gﬁ&ﬁv% égp%qéégtgﬁ%Fscﬁﬁg?ggti%ééghg’pggge?Bé%e?egétate and

Qreoilﬁt’ghé okl .e%ctti%ql éf%ﬁ ;?Q‘:Jc&\é\rgglgléﬁgdstﬁgﬁén %%%’he cylinder

ej eciion port) incessan i's paste

HAW i2pReraid O 3)i%9, ithA2%E @R thalbddiehole 238a, and
slurry-like paste including a |large anount of filler

GRIMAREsE shapd sselidtpact i ¢has ring 1useshbides pashe ddraformed.
has 40 WD 2004/ 035228 PCT/ JP2003/ 012028 | eaked from

t he shak gapepetiveeryitihelesealoldi 863836 Andithes the ejection
pl unger 233 is prevented fromleaking to the outside

f pheteext@rdmabbeehltarerpera287frdhdrtef oeeesstpdstion 236¢,
possi bl e to suppress the paste | eakage in the paste

ajret tihey coBéngieiroR 3808t heafhAPNthe Sn@repmtion of the recess
disadvanta%e that, the inside of the apparatus is

RA TP 2weereihé spakpBLtiasthas FRak P het paste newly.

PretpRhe, LIS COG L L, SIOMLD J0%e showm 1n
SROIIRI 100 LURGR5 ORT AMEUIEHL oy SIS e Won ana
the ejection of paste from the cylinder hole 233b-B are
continuously performed.

Thereafter, in a timing shown in Fig. 19C, the cylinder
hole 233b-A reaches the end portion of the recess portion 236c¢c
and starts the ejection of paste newly. At this time, the
cylinder hole 233b-B separates from the recess portion 236c
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 from the
external port 239 (ejection port) incessantly.

Regarding this paste ejecting operation, also in case

that the slurry-like paste including a large amount of filler

components and solid particles is used, the paste that has
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10 enbodi nent or the second enbodi nent can be applied
to the third enbodinent. 41 WO 2004/ 035228

weCHi4Bp20283/ 012028 CLAIMS 1. A paste ej ecti onPCT/JP2003/012028

apparatus for ejecting slurry-like paste in which a
Vi scous substance and a filler conponent are m xed,
conprising: 5 a cylinder block being rotatable about a
rotational axis by a rotation drive neans,

%O%Hﬁa%bmaw §8P RebWaPnsiibfaseast dé8§eaa36 and the
nber t h | | f th |
r@ﬂaﬁ% PRI oSy Sot;ﬁqaq%ﬁg?éw?gé’”%med@dwqq@y the
t f. 10.th t at | f th
i i%‘ér%a?egsgﬁarqfab@gre%%zhf‘ dﬁoen%oﬁqaﬁx%ﬁggfl&@i%g ggaﬁuppress

LFEOHR AR SRR 008, AT SEL5
Caerﬂi &r d1§a8{79H9§5e"&§ﬁ‘: tt%,% i pE948a5H G\ 'agggﬁfalﬁ‘asi %s IPrained

a plunger drive neans reciprocating sald unger

syinedrand zaddan wdth Hate rahatd P gl nder

bl ock; first and second conmuni cating ports provided

on the sealrtswd,acke antseQmlicnashagh Whtthd BR1epemEEHinent
portions of t he cylinder holes in the predetern ned

raraby quosltednodfhe 20rshendyddindert bkddie sétost eatitbdiment.
second external ports comrunicating respectively with
tﬁéﬂﬁhaﬁlXHmtbec@ﬂ¢emmﬂhn$ealim@mhﬁnsshohnodgh the first

seal nenber; housi ng portion |ocated on the
[ﬁﬂb?ﬂﬂé‘?%t gpd@q%ﬁecond embodiment can be applied to the third

embodiment.
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25 the seal surface, closed and surrounded by the sea
menber and the cylinder block to be a circular

woiog/sfaped space; 42 WO 2004/ 035228 PCT/JP2003/012028

PCT/ JP2003/ 012028 and a ring-shaped external seal

menber attached into the housing portion, including a
first seal material having self-lubrication and a

second seal nmaterial being richin 5 elasticity. 2.

The paste ejection apparat@sAdtdeording to Claiml,

wherein the housing portion is fornmed by opposi ng an .
outer Surfarte of] adie FedPhrgirders tiParf] NG g ke
extending axially 10 from the cylinder _block. 3. The
preste 14 é’é%liC@naaiﬁb%?%lﬂ%ss%éﬁqu%@% adféhﬁ?f, component are
wherein the second seal material of the external sea
Trehdfdr CPEP¥IE1RY onto the outer surface of the sea

gggFeLérﬁa;ggy J{]I?cae;%}{/liorc% lgeijt%gg r&ﬁﬂ&?ﬁg?kﬁ%e .tilf?o@e(t§rf@tl,ational

cont i nner surface

of.the._ cyl]j . hl 4 ' i .
kLA L vl TR PR P Sre Lo abaaBLg it

Q%Eﬁ%ﬁ%ﬁ%@ﬁ?ﬁ@@%géégiméﬁge£Q%ro%%h&?@@ﬂde%@@fdﬁﬁﬁkﬁhogonal

[ e recess portion of the first sea

PEMPRE - rSraifhénpasigi g ection apparatus according to
Claim1l, wherein the housing portion is forned by

opposi ngpaAraDneylirGesuhbaes exberdieny iaxitld ydirention of
the seal nenber to an outer surface of cylinder
bheckt A3.AMA 128045085208 GOTIIR0030eke28 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 said 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 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;
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6. The paste ejection apparatus according to C aimb5,
wherein the first seal nenber of the external sea

woenb@ss2Bi dably contacts with the outer surfaceJpfo03/012028

the cylinder block, and 5 the second seal material of
the external seal nmenber is fitted onto the inner
surface of the seal nenber. 7. The paste ejection
apparatus according to Claimb5, wherein the first
888l nenber has a recess portion, and the 10 second

seal nmenber is held by the recess portion of the fjrst
seal nenBeFing- s%aagét%ﬂe%%ﬂ Ot Hp P Hfs Fgrached into the

ect.ing slu like _paste in a Vi co
Bt otk énf.mnéal@iﬁgon%nﬂ}aﬁ% sEal’ Waperial having
co i n I|nd block ein rot t ah
rogg{ |l§%§ﬁca by a Forat’s oﬁ &I‘I ve mi,lcaenrslal anoleluIIlg rich in

Gt .slldably with a seal surface of a sea
%g%%grk%ﬁgbugh a slide surface orthogonal to the

rotational axis; 20 plural cylinder holes provided in
the direction of the rotational axis of the cylinder

bl.ock andnhengladdicngjepaniony agtdans decsediag egualaim 1,
intervals on the sane circunference of a circle

héeirad nf e Gicatd iatalpardt iorofid heoshédebgusppeeingsaa outer
center; 25 a plunger inserted into each cylinder hol e;
sugifianger £ dhievee ak aesbeect procatney ssaifdcpl emgendimg axially
44 WO 2004/ 035228 PCT/ JP2003/ 012028 synchroni zation

virom tthe cotldnider dflosE-d cyl i nder bl ock; first and

second comruni cating ports provided on the sea

surface and conmuni cating with the opening portions of

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
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
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
surface extending axially from the seal member to an outer

surface of cylinder block.
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the cylinder holes in the predeterm ned rotary
position of 5 the cylinder block; first and second

wexb@rasd28 ports communi cating respectively w PaTAOP®03/012028

first and second conmuni cating ports through the sea
menber; a housing portion | ocated on the periphera
side of 10 the seal surface, closed and surrounded by
the seal nmenber and the cylinder block to be a
circular ring-shaped space; a ring-shaped externa

seal ne r attached. intpo this housingﬁgortion; and,_a

run- out St 1 iy TREHY £ PPRLRSET afAiFRGALRE- &Gt Claim 5,

i s 2nt.. i n _th [ di t f_.th .
e T AT T
Sédrpcaa@tYS Q,Qiﬂ!k?cﬁh?e "‘6&1?@}5 hSueréé ng.@r tBl o%k ligrde];hg)lock, and
paste ej ection apparafus according to & & .2

RS 8kbohRes BQUSI NG PO T i@Nths é}@ié%f)ée%qpﬂéhﬁggggs fitted

outer surface of the seal nmenber to an i nner sur

exttending imdaldur faemsaigh £ Wdandeferlack; the inner
surface side of the external seal nmenber is fitted

onto the outer surface of the seal nenber; and 25 the

outer surface side of the external seal menber

sl.i dabl y Thentactte wijtkttive apperaswsf aceocafditlye to Claim 5,
cylinder block. 45 WD 2004/035228 PCT/ JP2003/012028
rhergigadihe djigstt ereadppamitars Megr sejusstdssy portion, and the
slurry-like paste in which a viscous substance and a
599981 6rgoRenbear &5 hel@dY doepErseRg: PSrhieyl phddre first

k¥é£¥<nggkggurotatable about a rotationa

8. 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
axis by a rotation drive means, and contacting slidably with
a seal surface of a seal member 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 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 said plunger in
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axis by a rotation drive neans, and contacting
slidably with a seal surface of a seal nenber through

wa 28d4i0d8228 ur f ace ort hogonal to the rotational PaxisB2003/012028

plural cylinder holes provided in the direction of 10
the rotational axis of the cylinder block and
i ncl udi ng opening portions forned at equal intervals

o et 195 ol Bl RACD YUATCEL 0915202 8BRS o ene

b egatgh’rs‘?;[y%é %W&Mgd@?{;{%{ﬁq%@ tshaé doré:e\éﬂlfr{bdgo etdions of

first and secon i catlng po pro

@hd N, SaMeSUWIACS ARG EQMBUBLERELAY WL 8ttté§ly0!%%%idi'%9__on of

portions of the cylinder holes in the predetermne

rfeardy 18esddd Wufk; 20 the cylinder block; and first
and second external ports conmmunicating respectively

Wi th the fiinsst aiith sesamshd&onauteeabingppeitiss dddmughtating

the seal nenber; wherein the plunger drive neans

imeneddsi ve2sy avicdm tpos t fonspr exddedcondt hemmohdtdaging ports

drive neans side of the cylinder block, and having

dAnavditi ddie respds snem@rwO 2004/ 035228

PCT/ JP2003/ 012028 portions fornmed so that the drive

end si des SPUHEPPPrALIOH dvgerted ©an o denimbegiad; sgde of
m gr oove fornmed on the inqﬁr surface of_ sai

9 mfitcafUrktdys prrison dSEBHQEP??ﬂgthEgﬁelsétailvé“ember
Ea)%tcf tntgmgerq %%&%vq%nnfogt% ! ort ot r]]:>ee %argie:%rutliaq:n r%fngs—asih%ped space;
a ring-shaped external seal member attached into this
housing portion; and
a run-out 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 portion 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 onto 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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reci procating novenent of the plunger in the direction
of the rotational axis; and a camfollower coupled to

woheo4ss22e end side of each of the plural pl urRgeaB2003/012028

and rotating and noving into the cam 10 groove
thereby to transmt the reciprocating novenent to the
pl unger. 11. The paste ejection apparatus according to
Claim 10, wherein the camportion is constituted by
conmbining two end 15 canms each having a cam surface

L ihe ff sclion o the rotstional sxis 1 8 SLs oy sk
paste in which a viscous substance and a filler component are
mixed, comprising:

a cylinder block being rotatable about a rotational
axis by a rotation drive means, and contacting slidably with
a seal surface of a seal member 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 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 said 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 block; and

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

wherein the plunger drive means includes;

a cam portion provided on the rotation drive means

side of the cylinder block, and having cylindrical recess
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portions formed so that the drive end sides of theplural plungers
can enter therein;

a cam groove formed on the inner surface of said
cylindrical recess portion and converting the relative rotating
movement for the cam portion of said cylinder block into the
reciprocating movement of the plunger in the direction of the
rotational axis; and

a cam follower coupled to the drive end side of each
of the plural plungers, and rotating and moving into the cam
groove thereby to transmit the reciprocating movement to the

plunger.

11. The paste ejection apparatus according to Claim 10,
wherein the cam portion is constituted by combining two end
cams each having a cam surface in the direction of the rotational

axis in a state where the cam surfaces are opposed to each

other.

47



