1 9 MAR 1004 - 1 MANUFACTURI NG METHOD FOR MONCLI THIC C C PART AND

CUTTI NG DEVI CE FOR CERAM C LAM NATE BACKGROUND OF ThE | NVENTI oM 9 MAR 280éel d
of the Invention The present invention relates to a nethod for

manuf acturing a nonolithic ceramc part such as a nonolithic capacitor,
and a cutting device used for cutting an unfired ceram c |am nate when
manuf acturing the nonolithic ceramc part. 2. Description of the Related
Art In order to manufacture a nonolithic ceramc electronic part such as
nonolithic capacitor, first a nother ceramc | am nate conposed of stacked
not her ceram c green sheets and including inner electrodes is obtained.
Next, as shown in FIG 12, .the nother-laninate 51 is cut with a cutting
blade 52 into individual ceramc |am nates of nonolithic capacitor

units. Typically a thin cuttlng blade 52 mnth a thickness of about 0.05
mmto 0.3 mmis us ] gRIK i)a R B BEh CERAS

a high degree of a
and the hol der 534 ' T

cutting, the nother ceramc Ianlnate 51 is aned in direction A (marked
with an arrowin | FIG. 12 or the holder is noved in direction B (also
mar ked wit h BA{eKERQIRH el f +4rE--2B8nd the nother ceramic |amnate 52

is cut at next gq@mdnbﬁfgﬁéxjnvéﬂgybn the nother ceramc lamnate 51 is

rotated 90, and the nother 1 9 MAR 1004 - 2
The present invention relates to a method for

manufacturing a monolithic ceramic part such as a monolithic
capacitor, and a cutting device used for cutting an unfired
ceramic laminate when manufacturing the monolithic ceramic

part.

2. Description of the Related Art

In order to manufacture a monolithic ceramic electronic
part such as monolithic capacitor, first a mother ceramic
laminate composed of stacked mother ceramic green sheets and
including inner electrodes is cbtained. Next, as shown 1in
FIG. 12, the mother laminate 51 is cut with a cutting blade
52 into individual ceramic laminates of monolithic capacitor
units. Typically a thin cutting blade 52 with a thickness
of about 0.05mm to 0.3 mm is used in order to cut the mother
ceramic laminate 51 with a high degree of accuracy.

The cuttingblade 52 is held by a holder 53, and the holder
53 is coupled to a driving source {not shown). After cutting,
the mother ceramic laminate 51 is moved in direction A (marked
with an arrow in FIG. 12), or the holder is moved in direction
B (also marked with the arrow in the figure), and the mother
ceramic laminate 52 is cut at next portion therecf. Then,

the mother ceramic laminate 51 is rotated 20, and the mother



ceramic lamnate 51 is cut in a like manner, in a direction ortggpﬂm@ﬂmfo
the direction in which it was previously cut. Thereafter, individJa
ceramic |lam nates of nonolithic capacitor units thus obtained are fired
to obtain ceramc sintered bodies. By providing outer electrodes to
opposite end faces of each of the sintered bodies, nonolithic capacitors
are obtained. In order to achieve size-reduction in the nonolithic
capacitor electronic parts, the t hi ckness of each ceranic | ayer

sandwi ched between inner el ectrodes nust be decreased wth the result
that the nunber of inner electrode |ayers nust be increased. Al so, a

si ze-reduction in planar dinmensions of footprint of the nonolithic

capaci tor i sceEaniedamiratainte 1t Ratsinfadel o wmaringy démsiat §ivechionrcuit
poard, whi ChofeRylbgalifh it HICEeRLA0h Mol he, quetald fLakIesS of, Lhe
ceramic | am nate: en trying to cut a ceranic 1amnate of -which é
nunber of | am natTkdréahter eliectinddmadlayersnis 1amciresises o fomonblhhdh

t hickness is_increased, the gutti blade 52 is.inevjtabl .subj ected to
i o cut i nocrBSF SRR DS EHhELOR RLEET Bhs Bt AR o Shlat Bk FRRE
neededliﬂ osﬂmfef@dﬂﬂmiﬁa§? Bﬁoﬁuﬁﬁ%dﬁhg,oﬁﬂbiIﬁﬁé&&&ﬁdkﬁp&@doﬁp@ﬁiﬁ@t
permt the sta cuttipg of t ther ceramc lamnate 51 in the

di rection or?%%ggﬁ%?st%gtﬂéc%r?ﬁc BRI S hPEHECS 1309t figr BPROALEBICsi nce the
cutting bIadgaﬁgciﬁoigi@;eO@ggagﬂéaing resi stance grows, the cutting

bl ade 52 can be bent as it noves, across the nother ceramc |amnate 51
as shown in FIG 1B, °reeknte mddyheThes 1R Tieg bt befe 52 BheemenphethdEher

ceramc | andssieibdri O1éberahiechhPhs Or ERNOgORBEKhOsENerPELRRT PBLaRkaNe

layer sandwiched between inner electrodes must be decreased
with the result that the number of inner electrode layers must
be increased. Also, a size-reduction in planar dimensions
cf footprint of themonolithic capécitor is desired to enhance
the surfacemounting density of a circuit board, which results
in the increasing in the overall thickness of the ceramic
laminate.

When trying to cut a ceramic laminate of-which the number
of laminated inner electrode layers is increased, or of which
thickness 1s increased, the cutting blade 52 is inevitably
subjected to high cutting resistance.

As a result, although a high speed cutting is needed in
order to increase productivity, an increased speed does not
permit the stable cutting of the mother ceramic laminate 51
in the direction ortheogonal to the principal plane 5la
thereof.

Also, since the cutting blade 52 is thin, once cutting
resistance grows, the cuttingblade 52 can be bent as it moves
across the mother ceramic laminate 51, as shown in FIG. 13,
even though the cuttiﬁg blade 52 enters the mother ceramic

laminate 51 in the direction orthogonal to the principal plane




1 9 MAR 2004 - 3 5l1a thereof. As a result, the cut face obtained by
cutting the ceramic lanminate can be tilted, and in an extrene casg,MAR 2004
i nner el ectrodes 54 will be undesirably exposed. This has constituted a
problemnot only in the nonolithic ceramc electronic part, but also in
the other nonolithic ceramc parts that are obtained by laying up a
plurality of <ceramc green sheets and firing them That is, since the
resi stance to the cutting bl ade i ncréases with the nunber of |am nated
sheets, stable cutting of the nother ceram c |am nate cannot be achi eved
at an increased speed. SUMMARY CF THE | NVENTI ON Accordingly, it is an

obj ect of the present invention to provide a manufacturing nethod for a
monol i t hi ¢ ceranileereaft, Asawi hgsuhe, stlep it spasdioby aangdsbabEyteut®ing a
ceramc |ami.nate even if_t. u r..of ] hat | . 1S d d
provide a cu % ncgeraaergﬁ%elafn&?l%g%cg?gmbg Fg?np%(gt eélﬁ(gzlg! i%l’rll t@%é?éﬁ% ca8t
above- ment i angte reauéact o 505 ek hbd. bdhendasuf alst yr érgosetihod for a
nonol ithic ceram ¢ Part i n accordance mﬁtg t he present inventi
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not her  cer af £,1hali Obet Foh Oc i palivj duat hashnaheshof opap! hbhbTitgesam c
part units by cutting the nother ceramc |lamnate wwth a cutting bl ade
ext endi ng t HFoUygR gurarss ditsfoss@ Bhteppssi PR laydes W & RéVEALLLHgOBI ade

and being | qcatags LNgLben VEkLOEL Yandf 1oPEnp! 8RaK . Primiei pad, strfaced the
mot her ceramc lTamnate to control the cufting direction of the blade;
and firing femlistanet teeths cutbadtiladobngireagebywihe g nupger of

operation. laminated sheets, stable cutting of the mother ceramic

laminate cannot be achieved at an increased speed.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present inventicn
to provide a manufacturing method for a monolithic ceramic
part, having the step of speedily and stably cutting a ceramic
laminate even if the number of laminations i1s increased, and
provide a cutting device for a ceramic laminate used in the
above-menticoned manufacturing method.

The manufacturing method for a monolithic ceramic part
in accordance with the present invention comprises preparing
an unfired mother ceramic laminate; dividing the mother
ceramic laminate into individual laminates of monolithic
ceramic part units by cutting themother ceramic laminate with
a cutting blade extending through guides disposed on opposite
sides of the cutting blade and being located in the vicinity
of one planar principal surface of themother ceramic laminate
to control the cutting direction of the blade; and firing
individual ceramic laminates obtained by the cutting

operation.



1 9 ‘MAR 2004 4 Preferably, cutting is performed while keeping the

above- nenti oned gui des abutted agai nst the one principal plane df9 MAR2004
not her ceramic lam nate. In accordance with one aspect of the present
invention, the cutting blade is detached fromthe ceramc |am nate after
cutting while keeping the guides abutted agai nst the planar principal
surface of the nother ceramc lamnate. in accordance wth another aspect
of the present invention, cutting i$ performed with a cl earance provided
bet ween the guides and the cutting blade. In accordance with still another
aspect of the present invention, the guides each have tilted gui de faces
tilted relative to the sides of the cutting bl ade, and thereby the
cutting directi onPrsferdbed, fcottandi recpenhcomeétiogbnadé keepthe phanar

principal surface of, the nother ceramc lam nate, The cutting device for
e ' cor P Rrb hhrBe eSSy HRRE et THO RSt pl BEcREe] RUGRETERLT s o
cutting devigeah@rof CthéingrReceranheitammaigteconprising: a cutting

bl ade; a drive connected to the cutting blade_so as to nopve the cutting
bl ade in a thi cknbd<$ AP Wol Dt Pree @sPsntcOf drt h & SieR tot BERR 8D cut

sai d ceram ct}amfiatie d p1hAe tdhieknessadi F@gthencet Hifl €afamiand OyEdes
di sposed on opposite sides of the CUttIE% bl ade in the vicinity of the

cerani c | ani pateing wides kegpicenthsl gekéedi Farttemh adrn sthéheupt #hgr bl ade
enters the ﬁ?{gﬁ}ﬁaiaEﬁPﬁége LB ORE ASPRSE ObriffcCc¥ifiifgrdevice for use

in a ceramc ate In accordance wth the present Invention, there are
further provi ded Inratcardamterdlitkaghothaneeseectocd the present

invention, cutting is performed with a clearance provided
between the guides and the cutting blade.

In accordance with still another aspect of the present
invention, the guides each have tilted guide faces tilted
relative to the sides of the cutting klade, and thereby the
cutting direction is tilted from a direction orthogonal to
the planar principal surface of the mother ceramic laminate.

The cutting device for use in a ceramic laminate 1in
accordance with the present invention is a cutting device for
cutting a ceramic laminate, comprising: a cutting blade; a
drive connected to the cutting blade so as to move the cutting
blade in athickness directionof the ceramic iaminate in order
to cut said ceramic laminate in the thickness direction
thereof; and guides disposed on opposite sides of the cutting
blade in the vicinity of the ceramic laminate in order to
control the direction that the cutting blade enters the
ceramic laminate.

In one aspect of the cutting device for use in a ceramic
laminate in accordance with the present invention, there are
further provided first actuators, each connected to a

respective guide, in order tomove at least one of said guides



~respective guide, in order to nove at |east one of said guides 1 @NM@§@4
2004 - 5 toward said cutting blade. A single actuator connected 1 of
t he gui des can al so be used. |In another aspect of the cutting device for
use in a ceramc lamnate in accordance with the present invention,

there is further provided a base nenber having a | ower surface on which
the cutting blade is fixed, and which can be noved in the upper and | ower
directions by the drive; and second “actuators which are coupled to the

| ower surface of the base nenber, and which are each connected to the
guides so as to nove the guides in t he upper and | ower directions

i ndependently of the base nenber._ In still ﬁther aspect of the cutting

device for UsWai®h %2 E@r@ht el am % |ﬁ*§&88 8aREEURFPR FHRMBFESENEC

i nventi on, 5&% SHi ges @@g@egaygngglg@ facgsefior controlling the cutting
direction of the cutting blade, and the guide faces are each forned to be

tilted relative tbntﬁ@othﬁtkﬁéﬁgcﬂl@écth%nc%¥tl@%ed@%%%ﬁ1€0¥ah¥%a%% #n
order to cut_ih C@g%?h]ghé@é“mtaecadgda&&% ngr’c%Ctth%npkBEQﬁﬁe%bé'ﬂtEBﬁ

t hi ckness dlrec 1 'on ceramc |l am nate. BRI EF DESCRI PTI
O her f eat urtese aed saftvablh ey gs cofi ddvea prassenenb ey értd oy a\ﬂ,querb@ébf@ce

appar ent fromtg“d";}g{/\tnl}ﬁw al desc '18'%:1' ogsoh}wg Jny tlcqpc\%l &R ﬁg{,g&; to

t he acconpan | 'S a Cross Sectional Vview for expl al nl ng
the cuttingimlesheenppencont daveer witrectad ohisr Sy ¢bgodirawat shdt heccpdesent

invention; F1G 2019 3 35S, 20b080ak ¥4 $HeXBLRLNL 0L 0E &Y fReObase
member, and which are each connected tQ the guides so as to
move the guides in the upper and lower directions
independently of the base member.

In still another aspect of the cutting device for use
in a ceramic laminate in accordancewith the present invention,
the guides each have guide faces for controlling the cutting
direction of the cutting blade, and the guide faces are each
formed tc be tilted relative to the thickness direction of
the ceramic laminate in order to cut the ceramic laminate in

ﬁhe direction intersecting the thickness direction of the

ceramic laminate.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention
will become apparent from the following description of the
invention which refers to the accompanying drawings.

FIG. 1 is a cross sectional view for explaining the
cutting device in accordance with'a first embodiment of the
present invention;

FIG. 2 is a cross sectional view explaining the step of

cutting a mother ceramic laminate using the cutting device




cutting a nother ceramc lamnate using the cutting device 1 9 I\{rﬁ@ﬁg@p
~in accordance with the first enbodinent, in which the initial s

this step is shown; FIG 3 is a cross sectional view show ng the step of
abutting a pair of guides against the sides of the cutting blade in which
a state followng that shown in FIG 2 is illustrated; FIG 4 is a
partially cutaway sectional view showing the state in which a clearance C
is provided between the cutting b1 e and t he guide; FIG 5 is a
partially cutaway sectional view showing a variant exanple of the present
invention in which one of the pair of guides is connected to the first
actuator for. lateral novenent and the other guide i's fixed in pl ace;

FIG 6 is anrerpicodddngerspeltiheef vt ety mbroddmsindi nt Ry i He thel B orgshi p

bet ween t he Sctutté n bé}%ig the palg, of guides in the first enbodi ment;

FIG 7 is a%chemdtic per spect i ve Vi ew ‘showi ng a variant exanple of the
structure in whi chI@. chtis ng dtese sedteopal rvief shuvwiesg aflee i sberl 9&d;

FIG 8 is a partially cutaway. sectj onal_ _vi A : aj. pi j . ant
exanpl e of Yekl nE P ?yfa B Elad glglaéhg\gt fg\%ﬁysgég i %ﬁa %?%I\E/{v@?io?&
expl ai ni ng aoiderivashach exerpte Dl puwides. thét GhddnisnaFpart2alsy
cutaway sectional view for explaining still another variant exanple of a
pair of guidestusEraieda js a partially cutaway sectional view show ng

anot her variant expgplse;ofs papaibh10f; Giidesy ebcvhbablgeiee showing the
state in which a clearance C is provided between the cutting
blade and the guide;

FIG. 5 is a partially cutaway sectional view showing a
variant example of the present invention in which one of the
pair of guides is connected to the first actuator for lateral
movement and the other guide is fixed in place;

FIG. 6 is an exploded perspective view for explaining
the relationship ketween the cutting blade and the pair of
guides in the first embodiment:;

FIG. 7 is a schematic perspective view showing a variant
example of the structure in which a cutting blade and a pair
of guides are installed;

FIG. § is a partially cutaway sectiocnal view for
explaining a variant example of guides;

FIG. 9 is a partially cutaway sectional view for
explaining another variant example of guides;

FIG. 10 is a partially cutaway sectional view for
explaining still another variant example of a pair of guides;

FIG. 11 is a partially cutaway sectional view showing
another variant example of a pair of guides of which guide
faces are tilted;

FIG. 12 is a cross sectional view for explaining the

conventional cutting method for a ceramic laminate; and



faces are tilted;, FIG 12 is a cross sectional view for explaining the
conventional cutting nethod for a ceramic lamnate; and 1 9 MAR 2004 MAR 2004
FIG 13 is a partially cutaway sectional view for explaining a problemin
the conventional cutting method for a ceramc |amnate. DETAILED K FIG
1 is a diagramshowi ng a preferred enbodi mrent of a cutting device
constructed in accordance with the principles of the present invention.
Using this cutting device, one enodi ment of the manuf act uri ng met hod for
a nonolithic ceramc part in accordance with the present invention wl]l
be described hereinbelow. In the present enbodinent, the nonolithic
ceramc part is a_nmonolithic capacitor. First, an unfired nmother ceramc
laninate 1 is prefafedl3 Vet ki Baria addasiud dwani @@Félpnaé pligmalfiory of

i nner el ectr & e e

princi pal Sg??éaﬁ?ﬁﬁ o?%'ﬁ%@%nm%g?gglgowem %bg &‘?E%eetﬁjl%rg&rr ode
patterns 2 afecsupmiicnpeseédades above another in the t hi ckness direction
of the ceramic lamnate 1 via ceramic layers. In order to divide the

not her ceramic lamnate | i nto ~individual lamnates of nonolithic

capaci tor ESAL B 1P ) T O Tipy BVE agt i t ut ed of
metal or the 1lik a thi kness of about 0. 05 to, O. s used

The cutting bl adglgI 2 hald Jya%r%I%é‘?wW%r%m]{nn ﬁérgjoéiﬁ-&lentthé’lfeof

The hol der 4ai suttxnd tevihe b@ﬂ@tr&@t%@CQnOECbedance with the

principles of the present invention. Using this cutting

device, one embodiment of the manufacturing method for a
monolithic ceramic part in accordance with the present
invention will bé described hereinbelow. In the present
embodiment, the monolithic ceramic part is a monclithic
capacitor.

First,athﬁirednmtherceramiclaminate]_isprepared.

Within the ceramic laminate 1, a plurality of inner electrode
patterns 2 are embedded in parallel with one planar principal
surface la of the laminate 1. The plurality of inner
electrode patterns 2 are superimposed one above another in
the thickness direction of the ceramic laminate 1 via ceramic
layers.

In order to divide the mother ceramic laminate 1 into
individual laminates cf monolithic capacitor units, a cutting
device having a cutting blade 3 constituted of metal or the
like with a thickness of about 0.05 mm tc 0.3 mm is used. The
cutting blade 3 is held by a holder 4 around the upper end
therecof. The holder 4 is fixed to the lower surface of the
base member 5.

A pair of guides 6 and 7 are disposed on opposite sides
of the cutting blade 3. The guides 6 and 7 have respective

guide faces 6a and 7a for controlling the cutting direction




~ base nenber S. A pair of guides 6 and 7 are di sposed on opposite %L@ﬁg %Pf

the cutting blade 3. The guides 6 and 7 have respective quide fé ;
and 7a for controlling the cutting direction 1 9 MAR 2004 -8 of the
cutting blade 3. The guide faces 6a and 7a are parallel to each other,
and extend in the direction orthogonal to the principal plane |la of the
not her ceramc |lamnate 1. Although not clearly shown in FIG 1, the
guides 6 and 7 extend from the préﬁ%'bf the FIG 1 rearwardly. The gui des
6 and 7 are fixed to the ends of rods 8a and 9a of the first actuators 8
and 9, respectively. Each of the actuators 8 and 9 may be a hydraulic
cylinder, an air cylinder, a solinoid or the |ike, and can reciprocate
the rods 8a @ﬁ]dhegalttm@béﬁd@e} y. The gyisle £2CERe0 6A6 BalaRP VL hrel

ded, f
e, S0 LIE IR, SR ALAT T, e bt ] gy

agalnst e first actuators 8 and 9 are
fixed to t hq::errd:sumil phener]&spéd:thaﬁeotm cé@armand aninagie L he AEduriegh

t uat 10 at .th f f t
10 ‘and 11 6" Gohiety WEeR G0 B F U6 nbva i ne T Eped F%ﬂi%”%%af’%%@ 11a

up and down,tiando NEye hef atty dreml i T cydiwehedlyan air  cylinder,
solinoid, or the like. The second_actuat.ors %O and 11 ar flxe to %he

| ower surface of THe BHIEHENBER 525 hd iS5 ECatbaattts & aﬁ8d§

guides 6 andys ot PEESADF S ackaRthe smovedi up ﬁ@@b@l@m@yythe:a&ecomdthe
actuators 10 and 11 independently of the_base nenber 5. Next (g step of

cutting the aRtrREFOTePaARe I1a REtehYdr gdl i Ctyl*}eméj@&vealaés‘c?rﬂﬁjejd“ ¥ ting
device will be desafideft the 1ike, and can reciprocate the rods 8a and

9a, respectively. InFIG. 1, the rods 8a and %a are extended,
and the quide faces 6a and 7a of the guides 6 and 7 abut against
the sides of the cutting blade 3.

The first actuators 8 and 9 are fixed to the ends of the
respective rods 10a and 1la of the second actuators 10 and
11, at the upper surfaces thereof. The second actuators 10
and 11 are constructed so as to move the respective rods 10a
and 1la up and down, and may be a hydraulic cylinder, an air
cylinder, a solinoid, or the like. The second actuators 10
and 11 are fixed to the lower surface of the base member 5.

The first actuator 8 and 9, and the gquides 6 and 7, therefore,
can be moved up and down by the second actuators 10 and 11
independently of the base member 5.

Next, the step of cutting the mother ceramic laminate
1 using the above-described cutting device will be described
with reference to FIGS. 1 through 4.

First, a mother ceramic laminate 1 is placed on a stage
.12, as shown in FIG. 2. The stage 12 is constructed so as
to be moved by a driving source (not shown} in, for example,

the X direction marked with an arrow in the figure.



with reference to FIGS. 1 through 4. First, a nother ceramic lamnate 1 is
pl aced on a stage .12, as shown in FIG 2. The stage 12 is constirLiMédlso
as to be noved by a driving source (not shown) in, for exanple, the X
direction marked with an arrow in the figure. 1 9 MAR 2004 - 9 In the
initial state, the guides 6 and 7 are each spaced apart fromthe sides of
the cutting blade 3. The first actuators 8 and 9 are then driven to nove
the respective guides 6 and 7 toward @ he cutting blade 3 until the guide
faces 6a and 7a abut against the sides of the cutting blade 3 as shown
in FIG 3. In order to decrease cutting resistance, it is preferable that
the guide faces 6a and 7a |lightly contact the sides of the cutting bl ade
3 so as to avoi d dmytbegimittahtstgiregssheeywcoigact ahfeT ewict bach spaced

Al ternativel [ der .to r.educe bi ng ,resi stanc etween the cutting
bl ade 3 and %él’%r@g%irré’g fti‘c?e_sS a?sar?o{ %gl,e telé?rgaﬁfg@d% baa's §E8M1FﬁtFl G 4,
nmay be provisdedahetrseRanthe agei tieed deesecba dndvéarandetpeceutbigig ody ade
3. On the ot erngaﬁdﬁ too large a clearance C reduces cutting _accuracy.

, the

For this reaSof QLT e WHAA Plsdiesdl vetéed the auidnciacre &R t he

i ntended cut binAg7 acoMiBEYa ihfstat AE ok adeyreenof cpF eCl$iAndes 3r sQWHSH, the
guide faces 6a and 7a should abut against or be in intimte contact with
the sides of"t BéCcufti nf PEMRY 3o Heefeanys ot Hiv e esiattanes, tide is

cl earance mayrheczgi9e dHSt G4 Euﬁ@%?§a@és%%pagé'ﬂfﬁi%@tqrquﬁﬁaégkﬂm
3 abl e ch

contact wth the cutting blade usi ng any suit nrsmas an

alternative fédekecictat@rst Bnardul e Fosceranpd eaveie aui degnificant
' pressure contact therewith. Alternatively, in order to

reduce rubbing resistance between the cutting blade 3 and the
guide faces 6a and €b, a clearance C, as shown in FIG. 4, may
be provided between the guide faces 6a and 7a and the cutting
blade 3.

On the cther hand, too largea clearance C reduces cutting
accuracy. For thisreason, theclearance C shouldbe selected
as a function of the intended cutting accuracy. If a high
degree of precision is required, the guide faces 6a and 7a
should abut against or be in intimate contact with the sides
of the cutting bklade 3, as described above. That is, the
clearance may be zero.

The guide faces 6a and 7a may be brought into contact
with the cutting blade 3 using any suitable mechanism as an
alternative to the actuators 8 and 9. For example, the guides
6 and 7 may be magnetic or vacuum suction or screws could be
used.

Once the guide faces are in place, the base member & is
lowered and the mother ceramic laminate 1 is cut with the
cutting blade 3 {(FIG. 1}). 1In this case, the secbnd actuators
10 and 11 are driven so that the cutting blade 3 is lowered

while maintaining the lower surfaces 6b and 7b of the guides




.6 and 7 may be magnetic or vacuum suction or screws could be used. Once
the guide faces are in place, the base nenber 5is |owered and qh@MNpQM&r
ceramic lamnate 1 is cut with the cutting blade 3 (FIG 1) . In th

case, the second actuators 10 and 11 are driven so that the cuttlng blade
3 is lowered while maintaining the lower surfaces 6b and 7b of the guides
19 MAR 1004 - 10 6 and 7 in abutnent against the planar principal
surface la of the nother ceranic1dfimate 1. In other words, the second
actuators 10 and 11 are constructed so that after the |ower surfaces 6b
and 7b of the guides 6 and 7 abut the principal plane la, the cutting

bl ade 3 can be I owered further while the guides 6 and 7 stay in contact
with the surfazed|ain ﬁbu‘tsleprcea@aébﬁé tm@tpltarrazs@crdmi@@tluamﬂfgceoland 11

be construct 0 h a econd
actuators 108gn Eﬁ%ggke% Ee ase ne 1%%% |s ﬁ%ﬁg%gggq&#ﬁ %asgpﬁ?gde 3
enters the natbheatcesald aidilnate d:omsthuctsdc.mwmg: dlfltecrt iche b@mér ol |l ed

by the guide face and A herefore utting bl ade is
Thin o theRRERREr BRra CH S FAECS 1P Bt AECerhh EXTARiRaTe |1
can be stablylsuné y\axhtﬁéla:@wltngwgallﬁc@l@ Zanl Bet mew@ﬁ:@aemtlrtﬁut:tmgle
devi ce, since the cuttlng b the cutting blade 3 can be nore stabrgt

to

per f or med t h&Re Wi Hag hieP dntiteNat P coPRFRGE WA ddie igv5i&Gsodsih

inprove the cytbi88-p8E8. thatt B PsESERE £FPRELHEHt 100868 {hepe
above-descri be cutting has been conpl eted, the base nenber 5 is noved

upward, and°PRELEREEFAGSDIEHE 3hesTadFathR P9 drha RE SBERERCTSR] Hate 1.
When the second aeidf ¢ udforBd oldn@ng 45 itHaNoh Se IREREY 5 15 lowered.

The cutting blade 3 enters the mother ceramic laminate
1l with its cutting direction controlled by the guide faces
ba and 7a. Therefore, even if the cutting blade 3 is thin,
or themother ceramic laminate 1 is thick, the ceramic laminate
1 can be stably cut with the cutting blade 3. 1In the present
cutting device, since the cutting by the cutting blade 3 can
be moré stably performed than with the conventional cutting
device, it is possible to improve the cutting speed.

In the present embodimenf, once the above-described
cutting has been completed, the base member 5 is moved upward,
and the cutting blade 3 is detached from the mother laminate
1. When the second actuators 10 and 11 are driven to detach
the cutting blade 3, the lower surfaces 6b and 7b of the guides
6 and 7 are maintained in pressure contact with the principal
surface la. That is, the rods 10a and 1la of the second
actuators 10 and 11 are extended, and the cutting blade 3 is
detached from the mcther ceramic laminate 3 while the lower
surfaces 6b and 7b of the guides 6 and 7 are maintained in
pressure contact with the surface 1la. _

This prevents peeling-off of ceramic green sheets or the

like at the upper part of a cut end face when detaching the




the cutting blade 3, the lower surfaces 6b and 7b of the guides 6 and 7
are maintained in pressure contact with the principal surface |49 M®Rai0
is, the rods 10a and 1la of the second actuators 10 and 11 are extended,
and the cutting blade 3 is detached fromthe nother ceramc |lamnate 3
while the I ower surfaces 6b and 7b of the guides 6 and 7 are maintai ned
in pressure contact with the surface la. This prevents peeling-of f of
ceramic green sheets or the |ike-atllthe upper part of a cut end face when
detaching the 1 9 MAR 2004 - 11 «cutting blade 3 fromthe nother ceramc
| am nate 1. The guides 6 and 7 prevent the adhesion of the ceramc
material to the cutting blade 3 and preventing the pulling-up of the
ceram c | ayerwttimhe ladé n@) bfom heherotbehereranbnitabemanate 11 . t Hireef or e,

can be perfor f ry nd abI After ther.ceramec.
i et oon e B AR IPRE e S A Gl S e R iR BE ThE LR be
above, the nni here Icm:mmaatgeblades3nav@qamnehtrmqitom Bumaiked uw b the
arrowmark in FIG 1, and n%ﬁt cu

‘on,

eratlo per f or e ,
Speci fical | ferqr?ﬂ%d@cyees%? Fh@ul%%ﬂ ro r{Ihﬁ’ﬁ REFErEc gaﬁ’ﬁﬁ%ﬂeal ong

directi on B nakked Wtk tB@n&ferQé\h“f@f‘ﬂeﬁsfé‘érﬁeWahH hdee cebbiRg REade.
Thereafter, t he st age 12 is rotated 90, and the nother ceramc |lamnate 1

i s again cutthfi MO RE CHEMG BREABaZS] h hERORRT &t oii tor ERBgEREEIRS t he

above- nent i gnedy e U tiNG h Ainz86liORe sRE S N B LEWEL | @Hehﬁéti@@@nlgﬂmé@éed in
the manner descri bed above, individual unfired ceram c | am nates of

monol i t hi c chp@cmp@ﬁduhnt@lmtw dhiiairded Pidm the amidrenardeianf &G.
l'am nate 1. fﬁ’Jﬂ&'ﬂgkfiBEﬂ¥i %”b%e&%QHQQFQ% BQE%b@ﬁgd Specifically,

in successicn, the mother ceramic laminate 1 is moved along
direction Bmarked with the arrow, and is cut with the cutting
blade. Thereafter, the stage 12 is rotated 20, and the mother
ceramic laminate 1 is again cut with the cutting blade 3 in
the direction orthogonal to the above-mentioned cutting
direction.

Once the cutting has been completed in the manner
described above, individuzl unfired ceramic laminates of
monolithic capacitor units can be obtained from the mother
ceramic laminatel. By firingthe ceramic laminates obtained,
ceramic sintered bodies are obtained. Forming a pair of
electrodes on opposite end faces of each of these ceramic
sintered bodies provides a monolithic capacitor.

The firing step and the outer electrode forming step
after the individual unfired ceramic laminates of monclithic
capacitor units have been obtained, may be executed by the
well-known conventional manufacturing method for a
monolithic capacitor.

" In the above-described embodiment, both of guides ¢ and
7 are movable. Alternatively, one guide, e.g., guide 7, may

be movable and the other stationary {connected to a stationary



~ceramic sintered bodies are obtained. Formng a pair of electrosgég@qg
opposite end faces of each of these ceramc sintered bodies provi 04
nonol ithic capacitor. The firing step and the outer electrode form ng step
after the individual unfired ceramc |am nates of nonolithic capacitor
units have been obtained, may be executed by the well-known conventi onal
manuf acturing nmethod for a nonolithi¢c capacitor. In the above-described
enbodi ment, both of guides 6 and 7 4f e novabl e. Al ternatively, one guide,

e. g. , guide 7, may be novable and the other stationary (connected to a
stationary 1 9 MAR 2004 - 12 connecting nenber 13), as shown in FIG 5.
In this case, the guide face 7a of the guide 7 will abut against one side

of the cutdoagesitade semged thb @F 8BOFACE! 64 Cof °t hel bithdf gaFde “16° noved
into and out, of; caontacty; W.{ r oSk kghtl y; spa f t jde of
t he cuttingk%ﬁéﬁ%q%u%§’¥%gfggﬁ%a %EB%. Iﬁlg?cgﬁgF %ﬁg%%sﬁgﬁgﬁéaﬁkEQvgriant
exanpl e of tthe gutdesng Bladd ¥ and the ouidd dgclel e B the ohkef @Uhad an

| oded 1) i_ew. ' .and 15! ifi
coupl i ng serclB et Hitt £o et broeret reer it L APt PP 1,
17a, and 17khay e tfrormmedi den dheche autittiynofblaudd B éndstiod admiguides. 16 and

17. The coupling screw 1 ig screwed into the ﬁgrem/hgles %ga and, 17a,
and the coupling I5EF&w 99 TPETEHBREF PNt & A HE TS FRATROF & 186 BhdiS7p.
The cutting kirade 3rics thesentednheblage Bhenguhdesod®h @hdhrdZexBywded

adj usting the coupling screws 1% and . 19, the distgnce bet ween .tge guide
faces 16c amErPREGriYae" il ded PE6 9anEeE7 10afTe 1 'kEFY E6nS AN eAPY0, the

cutting bl ade, 31mayg be-mdviched 0% 19 as shown in FIG. 6. Here, screw
holes l6a, 16b, 17a, and 17b are formed in the vicinity of
both ends of the guides 16 and 17. The coupling screw 18 is
screwed into the screw holes 16a and 17a, and the coupling
screw 19 is screwed into the screw holes 16b and 17b. The
cutting blade 3 is inserted between the guides 16 and 17. By
adjusting the coupling screws 18 and 19, the distance between
the guide faces 16c and 17c of the guides 16 and 17 can be
kept constant. Also, the cutting blade 3 may be pinched by
the guides 16 and 17.

In FIG. 7, there is shown another variant example of
guides in the form of an exploded perspective view. Inguides
26 and 27, screw heles 26a - 26d and 27a - 27d are formed,
respectively. S$Slot-shaped through holes 23a - 23d which
extend in the vertical direction are formed at corresponding
locations in the cutting blade 23 disposed between the guides
26 and 27. |

In this variant examplel, coupling screws 28a — 28d are
inserted into the screw holes 26a - 26d, 27a - 27d, and the
through holes 23a - 23d. Using the coupling screws 28a - 28d,
therefore, the clearance between the guide faces 26e and 27e

of the guides 26 and 27, and the cutting blade can be adjusted




the guides 16 and 17. In FIG 7, there is shown another variant exanple of
guides in the formof an expl oded perspective view. |In guides Zpgq@ﬂgmﬂ,
screw hol es 26a - 26d and 27a -- 27d are formed, respectively.

Sl ot - shaped through holes 23a - 23d which extend in the verti cal
direction are fornmed at corresponding |locations in the cutting bl ade 23
di sposed between the guides 26 and %ﬁ. In this variant exanple, coupling
screws 28a - 28d are inserted intolthé screw holes 26a - 26d, 27a - 27d,
and the through holes 23a - 23d. Using the coupling screws 28a - 28d,
therefore, the clearance between the guide faces 26e and 27e of the
guides 26 and 27, and the cutting _blade can be adjusted 1 9 MAR 2004 - 13
to a suitabl & @rbuhtabARtHEUGH: t héldSeMabnghe Gkl rgh scregd 2pass288r ough

the thr Oughdgé)%gts%}é?tﬁjo%h 23d %ra%uh&h GHHtdNgshl adey 3¢ ‘Eﬁ@é:ﬁ]}tf]ttj]irfbgbﬁ’éége 3

can be nove gitudinal “direction of the throu ol €s 23a -
23d, that is3,venticattyng bhaépeddean|yeohotvhe gui ks 26ngatudinasi nce

t he through holes, .23a -,23q4.h a -4 ke e c W de 3
o fixed o URESROPRgT (AL S Gt O R et naeE HerelP  tERaEh Y’
cutting deviLedépengent dandet e tguitdees £6rasid 22 nixadiceenhe afhtdeyiphesent

i nvention, the guj 6 and_7 hav squar e- bar ape, _.an or m.t he
respective g%?ﬂé’#ggggvﬁhaS&ﬁ&'aéi@ng%ﬂ%esi Jmiﬁgfgbgglﬁﬁﬁg%ér%s§ﬁ§ed
sui tabl e shaps #RY hbBaesethoFoshexANDhe, the &ppwA enNdFtEer8ofgui des 36

and. 37 having, at their |ower ends, respective guide f aces 36%,and 37a
protrudi ng towar dIRhENeuFRF Ry BI 46813 HRy2BECEdeRCe T NghP8elthEEs 36a

and 37a need.fQbaPReLONSE et gde¥bhh {h@iKtion, the guides 6 and 7 have
a square-bar shape, and form the respective guide faces 6a
and 7a in one side thereof. However, any suitable shape may
be used. For example, as shown in FIG. 8, guides 36 and 37
having, at their lower ends, respective guide faces 36a and
37a protruding toward the cutting blade 3, may be used. The
guide faces 36a and 37a need not be constructed with their
entire sides facing the cutting blade 3.

As shown in FIG. 9, guides 38 and 39 having the guide
faces which approach or contact the sides of the cuttingblade
3 point-contact-wise or line-contact-wise, may alsc be
employed. By way cof further example, the guide 36 shown in
FIG. 8 and the guide 7 shown in FIG. 1 may be used in combination
as shown in FIG. 10.

Moreover, as shown in FIG. 11, the guides 6 and 7 may
be tilted. 1In the construction shown in FIG. 11, the guide
face 6a is tilted so as to form a tilting angle relative to
the moving direction of the cutting blade 3{ that is, the
thickness direction of the ceramic laminate. Since the guide
face 7a is parallel to the guide face 6a, the guide face 7a
is also tilted so as to form a tilting angle relative to the

thickness direction of the ceramic laminate.



entire sides facing the cutting blade 3. As shown in FIG 9, guides 38 and
39 having the guide faces which approach or contact the sides ot StMAB 2004
cutting blade 3 point-contact-w se or |ine-contact-w se, nay al so be

enpl oyed. By way of further exanple, the guide 36 shown in FIG 8 and the
guide 7 showmn in FIG 1 may be used in conbination as shown in FIG 10.
Moreover, as shown in FIG 11, the guides 6 and 7 may be tilted. In the
construction shown in FIG 11, the gdide face 6a is tilted so as to form
atilting angle relative to the noving direction of the cutting blade 3,
that is, the thickness direction of the ceramc |amnate. Since the guide
face 7a is parallel to the guide face 6a, the guide face 7a is also
tilted so as to féhemathe |QUtigreh§lledeeBal vecTed tdevnuatidliiireds disr &8t on

of the Cera”&grl;{é‘@’;c{l%&_tlrlegcg'c\%’ﬁ%ezcﬁ%e'“?%“ s¥han, ¢ ec%g:itrlglsggb? 8331 S

noved downwar 1sin tact with fhe guide Tace 7a, at the
cutting bl adenBerentlee snethee notdmmioerlanindtarinate ab angdr,angl ehcas

shown by a chain.line. .Y inJFLG . Jhe t her . cerami '
therefore, cih DERMT attn Yanhl E}&Th:b{; V\niﬁleen%ﬁott?ﬁesr ?Sgglrs“gg]r gﬁ“gn%ﬁ?' t he
not her ceranmerébnroat eald bé antaagl en s&helgui de faces 6a and 7a of the

guide 6 and 7 may, be tilted.fromthe direct%;on OUEO ona hto the .
principal plane | 3P%E &9) LF thRe"foERer €eFGnfit| BHF ndPEREE FREAMIC
above-nmenti ongditdtéingtamnglaeigle,nehe prid€ Harielsy6aldrd tade £ Bhengyiaé
exanple, by tilting the cutting blade about 0.5 to 2, cut Eage H]I ted
about 0.5 to®22rd| hihaxk g tilted from the direction orthogona o e

principal plane la (FIG. 1) of the mother ceramic laminate
1.

The above-mentioned tilting angle is not particularly
limited. By way of example; by tilting the cutting blade
about 0.5 to 2, a cut face tilted about 0.5 to 2 relative to
the thickness direction can be constituted in cutting the
mother monolithic ceramic body 1.

The pair of guides mentioned above may be reliably
brought in contact‘with the sides of the cutting blade by
forming at least one guide as a magnet and using the guide
with a cutting blade made of a paramagnetic material such as
iron or stainless steel which is attracted to the magnet.

In the above-described embodiment, although the
manufacturing method for a monolithic capacitor has been
described, it should be noted that the present invention can
generally be also applied to the manufacture of monoclithic
ceramic electronic parts other than a monolithic capaciter,
or monolithic ceramic parts other than electronic parts.

Also, in the above-described embodiment, although the
guides 6 and 7 disposed on opposite sides of the cuttingblade

3 are constructed of individual bodies, a one-piece guide



the thickness direction can be constituted in cutting the nother
nmonolithic ceram c body 1. The pair of guides nentioned above nayg%mRzm‘
reliably brought in contact with the sides of the cutting bl ade

form ng at | east one guide as a nagnet and using the guide wth a cutting
bl ade nmade of a paranmagnetic naterial such as iron or stainless steel
which is attracted to the magnet. $he above- descri bed enbodi nent,

al t hough the nanufacturing nethod_f a nonol ithic capacitor has been
described, it should be noted that the present invention can generally be
al so applied to the manufacture of nDnoIithic ceram c electronic parts

ot her than a nonolithic capacitor, . nonolithic¢c ceramc parts other than

el ectroni ¢ paPish pREINGH the W%@ééﬁeb%ﬂdé%@ Reft , Lol EX6OEH et he

gui des 6 and 7 qi;$pasedpen QrRoSite sides of the cutting blade 3 are
constructed of individual bodies, a one-piece guide 1 9 MAR 2004 15 which
can pinch the cutﬂhn@hﬁlaééuéﬂGtWMﬂ@ﬁ W§§h0ﬁoﬁ0éxanwpéoll§hshlpeﬁ@wl@e

used. |n the,qaut acLu 0o HRLNO] 0ty PRRALELNGE CRRANLC JPRLL i)

accordance w resent i nvention, her ~ceram ¢ I'afnate is cut
with the cuttemgmbbaaemnnathelsUanevuﬂﬂatheheuguudgsbha@ednspﬂsedtame

o g meathl Al i, PP P IS DGhIRAEL L Rl RiR P Rt P!
guides in cb&hﬂﬂglnaM&ﬂvacﬁhnnkroérﬁm&cnkaprmatepaanpbmneut fin oK ltheand

t abl By f i dua I t bt b tiing,.
Therelore, dECHTQROROIETT L APR GOShALe Bhr L8 G G 10 by Yoo Ghiddfin

cutting, even a thick ceramic laminate can be cut gquickly and
stably.

By firing individual ceramic laminates obtained by
cutting, therefore, desired monolithic ceramic parts with a
high accuracy can be obtained.

In the case where cutting is performed while the guides
abut the one principal plane of the mother ceramic laminate,
not only is the cutting direction is controlled, but the
portion to be cut is kept stable by the guides, with the result
that cutting can be performed more guickly and stably.

In the case where the cutting blade is detached from the
ceramic laminate while the guides abut the one principal plane
of the mother ceramic laminate, it is possible to effectively
suppress the phenomenon that ceramic adheres to the cutting
blade or the peeling-~off of layers of ceramic laminate.

When cutting is performed with a small clearance
provided between the guides and the cutting blade, rubbing
resistance between the cutting blade and the guides can be
reduced, which permits a faster cutting.

The guides may have tilting guide faces relative to the

sides of the cutting blade so that the mother ceramic laminate



hi gh accuracy can be obtained. In the case where cutting is performed
while the guides abut the one principal plane of the nother cer and MAR 2004
lami nate, not only is the cutting direction is controlled, but the -
portion to be cut is kept stable by the guides, with the result that
cutting can be performed nore quickly and stably. In the case where the
cutting blade is detached fromthe eram c |am nate while the guides abut
the one principal plane of the nother ceramic lanmnate, it is possible to
effectively suppress the phenonenon that ceramic adheres to the cutting
bl ade or the peeling-off of |layers of ceramc |am nate. Wen cutting is

performed with a small clearance . provided between ihe Ldes. t
cutting bl adé CHlbbPif 2PedPd %h@é&bgﬁﬁggﬁtt%‘%% Ff’ﬁ&kgggge&ang tJh(gHa
gui des can her dedyesthe WhkEhaper Mdmimatf@ster cutting. The guides may
have tilting guide faces relative to the sides of the cutting blade so

that the nother deranie ¢t ird eV MR 2007 16 TRt i SN @ngl e
with respect, 1o he, thicknessadisechion oif hesdmt hetveet aom c $amaat e.

In the cutti'ng device for use in cutting a ceramc laninate in accordance
with _tthe p_ratsfeau? iamee pirioovi desi guédeshéi ebas ed prowiRRaE 1hH désedi Sposed on
opposite sides .of t ut.t i bl I h.ci pj - m

| am nat e, ar?dltttﬂ_ég gﬂelia _ees lcﬁo%reolva’%ﬁglﬁi% ggt Fg% ?%gtxm?%eigﬁﬁlgﬁg’ b?:%%e
enters the wes goidesammat®] tbeeti redticoktbekdiecchhfi Ratd ancheer But

QUi des To M SRETEHer R DIt 19 Ut o a T he car Tl ag bl ade it i
cut stably and at a fast rate.

When first actuators are connected to the guides to move
at least one of the guides toward the cutting blade, it is
possible to bring the guides either into contact with the
cuttingblade,cn:tocreatea;medeterminedclearancebetween
the guidés and the cutting blade, by driving the first
actuators.

When the second actuators are installed on the lower
surface of the base member, and the guides can be vertically
movadbythesecondactuatorsindependentlyofthebasemember,
cutting can be performed by lowering the cutting blade by
lowering of the base member, and by further lowering the
cutting blade 3 while keeping the guides abutted against the
planar principal surface of the ceramic laminate.

After cutting, the cutting blade can be detached from
the mother ceramic laminate while maintaining the lower
surface of the guides abutted against the principal surface
of the mother ceramic laminate.

Where the guides have guide faces to control the cutting
direction, and the guide faces are tilted relative to the
direction of thickness of the ceramic laminate, the ceramic

laminate can be cut at a slant since the cutting blade enters



possible to bring the guides either into contact with the cutting bl ade,
or to create a predeterm ned cl earance between the gui des and tHe MAR 100ing
bl ade, by driving the first actuators. Wen the second actuators are
installed on the Ilower surface of the base nenber, and the gui des can be
vertically noved by the second actuators independently of the base
menber, cutting can be perforned by |lowering the cutting bl ade by

| owering of the base nenber, and by ¥urt her | owering the cutting blade 3
whi | e keepi ng the guides abutted against the planar principal surface of
the ceramic lamnate. After cutting, the cutting bl ade can be detached
from the nother ceramc lamnate while maintaining the | ower surface of
t he gui des abhet edragarfnbanipeterahcpansiy tadetioe the thwt hbdckeerasi c

| am nate. \Whge ui.des, ha L de - o control the cutting

di rection, aﬁ%Ethgagiég ?ggeégégg&?i}%ggﬁggFétive to the direction of

t hi ckness of the Bétamighl Ahenptesehheisesnation hani bhate dancbébedt iat a
sl ant since thf ﬁuttigg blage e tersm% g.NAR 2004 - 1% t he ceﬁgnic

lami nate at an8hgPB F8IBRFUACY L he™PRICRAREE CRFF&RET ofi°BY PhBEEerani ¢

| ami nate. Al vhougbibhe preseotifivenions had bersrdesesi hedli Pecogkation
to particul ar enbodi nents. therepof n otger variations and

modi 11 cat | onePERHSBENGP HRBSows k1 1bEGoMe CABpAFEnt to Y SKITI%d i n the
art. It is pteéeerede, ther el ereishat thocptesambe iNMentd®@mdienhi ghted

not by the specific disclosure herein, but onl% q¥ t he appended clains. 1
9 MAR 2004 Skecific disclosure herein, but only Dy the appended claims.



- 18 WHAT IS CLAIMED IS 1. A nethod for manufacturing a nonolithic
ceram c part, said nethod conprising: preparing an unfired nother ceramc
| aninate; dividing said mother ceramic |aminate into individuall9MAR 2004

| am nates of nonolithic ceramc part units by cutting said nother ceramc
lam nate with a cutting blade extending through guides disposed on
opposite sides of said cutting btﬁﬂﬁ and located in the vicinity of one
pl anar principal surface of said her ceramic lamnate to control the
cutting direction of said blade; and firing said individual ceramc

| am nat es obtained by said cutting operation. 2. A methodfornmanufacturing

a nonolithic ceramc_part__according to claiml, wherein said cutting is
per f or med mﬁﬂ#§14¥%é%£%8m@%Fasguides abutted against said planar principal
surface of said nmpt h@rmégm@@f%r!mwﬁé@tuﬁinggam&tmthc FRPLH 26 PN a
monolithic ceramc part according to claim?2, further conprising

det achi ng saaid quethed BomRRel$¥0%i sai d nother ceranic lamnate after said
cutting while keapisg.spld gl ies: pDHUAGEnagalOstysoal dopiagpe, principal
surface of said rmother cefamc lamnate. 4. A methodfornanufacturing a
monol i t hi ¢ cer amidipeding aviot diaidiao celraimmcl lawhepsenisiot inglvsdual
performed with a _cle r-Qu] ; tween, s i dgquides and.sald cufting
blade. 1 9 NM???%%Eéig&?g&ﬁxgﬁgiJ%gggg%hanu éc?L%Pngsa ﬁono i?ﬁ?csgeéanic
part mother ceramic laminate with a cutting blade extending
through guides disposed on opposite sides of said cutting
blade and located in the vicinity of cne planar principal
"surface of said mother ceramic laminate to control the cutting
direction of said blade; and
firing said individual ceramic laminates obtained by

said cutting operation.

2. Amethod formanufacturing a monclithic ceramic part
according to claim 1, wherein said cutting is performed while
keeping said guides abutted against said planar principal

surface of said mother ceramic laminate.

3. Amethod for manufacturing  monolithic ceramic part
according to claim 2, further comprising detaching said
cutting blade from said mother ceramic laminate after said
cutting while keeping said guides abutted against said planar

principal surface of said mother ceramic laminate.

4. Amethod for manufacturing amonolithic ceramic part
according to claim 1, wherein cutting is performed with a
clearance provided between said guides and said cutting

blade.



according to claim4, further conprising detaching said cutting1ﬁgﬂgzn
fromsaid nother ceramc lamnate after said cutting while keepi '%
gui des abutted agai nst said planar principal surface of said nother
~ceramic lamnate. 6. A nethod for manufacturing a nonolithic ceramc part
according to claim1l1, wherein said guides have guide faces tilted
relative to sides of said cutting _bl.ade and wherein said cutting is
carried out with said cutting blade i'n contact wth said guide faces such
that said cutting direction is not orthogonal to said planar principal
surface of said nother ceramc |amnate. 7. A nmethod for manufacturing a

nonolithic ceram c part ccording to claim1, ! f j i des
has gui de faces §i|ﬁgHngpéf$v%mgBU£P8£Br6Pg§%¥§gég%€?%§%ﬁ%§ﬁgﬂgﬁﬁge
-Wherein sai d ubEhDggi SoCal&iRd pUEuthbr sablipelsihagdbt adeingnsebdat act

W th said guide faceS such that said c tti%%g dLregtion IS 5?% or Lhogona
to said pl anartpinachpade stFemcaibmoddis R8Y CcePEATE tFaff hafe®2 8% A
method for maputaghuing ReBRRLiddicqsenagiamRadd agacs disd d plshaim 3,
wherein sai d guide ave guide faces "tilted relative to, sides of said
cutting bl adersuchpehasusépde efit 6#hg BPEREE| BATPBIR0LEBIERbGoNal to said
pl anar principal surface of said nother ceramc |lamnate. 9. A cutting

device for cutting a ceramic lamnate, conprising: 1 9 MAR 2004 - 20 a
cutting bl ade; a @ri veneshodcfedmoougartusitei ngoBPadEnis ¥ ™ TBeEt said

cutting bladgcégr iEEiEéngfgiﬁifFQ&ﬂéybe §§¥djd%§6%@iﬁave guide faces
tilted relative to sides of said cutting blade and wherein
said cutting is carried out with said cutting blade in contact
with said guide faces such that said cutting direction is not
orthogonal to.said planar principal surface of sald mother

ceramic laminate.

7. Amethod for manufacturing a monolithic ceramic part
according to claim 1, wherein one of said guides has guide
faces tilted relative to sides of said cutting blade and
wherein said cutting is carried out with said cutting blade
in contact with said guide faces such that said cutting
direction is not orthogonal to said planar principal surface

of said mother ceramic laminate.

8. Amethod for manufacturing a monolithic ceramic part
according to claim 3, wherein said guides have guide faces
filted relative to sides of said cutting blade such that said
cutting direction is not orthogonal to said planar principal

surface of said mother ceramic laminate.

9. A cutting device for cutting a ceramic laminate,

comprising:



| amnate for cutting said ceramc lamnate in said thickn
thereof; and gui des di sposed on opposite sides of said cu
t he V|C|n|ty of said ceramic lamnate for controlling the

ess dir

ection

tting quf@n [ﬂgt

di rect

said cutting blade enters said ceramic |am nate. 10. A cutting device for

use in cutting a ceramic |amnate according to claim9

further

conprising a first actuator connect%p to a first one of said guides for

noving said first one of said QU|dé% toward said cutting

bl ade.

11. A

cutting device for use in cutting a ceramc |lamnate, further conprising
es for noving

a second actuator connected to a second one of said guid
said second one of said QUIdeS toward said cutting bl ade.
device for use i n2aCeekanRfcPladfnate according to claim

12. A
9, furth

cutting
er

conprising: a basg JRIPEr-HaNéHge@ { ORI SUWfaGa g Had:lélétd iaRg tBl AdGe

being fixed to sald | ower surface; said base nenber bei
and | ower digettionstbyg deiatialriny & thhakses sl zee uke®

noved
Eeds egr

i n_upper
EBigai d
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said drive; gggection that said cutting blade enters said ceramic

laminate.

10. A cutting device for use in cutting a ceramic

laminate according to claim 9, further comprising a first

actuator connected to a first one of said guides for moving

said first one of said guides toward said cutting blade.

11. A cutting device for use in cutting a ceramic

laminate, further comprising a second actuator connected to

a second one of said guides for moving said second one of said

guides toward said cutting blade.

12. A cutting device for use in a ceramic laminate

according to claim 9, further comprising:

a base member having a lower surface, said cutting blade

being fixed to said lower surface; said base member beingmoved

in upper and lower directions by said drive;

and

second actuators coupled to said lower surface of said

pase member and connected to said guides so as to move said
guides in said upper and lower directions independently of

salid base member.



second actuators coupled to said | ower surface of said base nenber and
connected to said guides so as to nove said guides in said uppeg MAR 2004

| ower directions independently of said base member. 14. A cuttlng deV|ce
for use in a ceramc lamnate according to claim 11, further conprising:
a base nmenber having a |ower surface, said cutting blade being fixed to
said | ower surface; said base menber, being moved in upper and | ower
directions by said drive; and secondlact uat or s coupled to said | ower
surface of said base nmember and connected to said guides so as to nove
said guides in said upper and | ower directions independently of said

base nenber. 15. A cutting device for use in a ceram c | an nat di
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guides in said upper and lower directions independently of

said base member.

14. A éutting device for use in a ceramic laminate
according to claim 11, further comprising:

a base member having a lower surface, said cuttingblade
beingfixedtosaidlowersurface;saidbasenwmberbeingmoved
in upper and lower directions by sald drive; and

second actuators coupled to said lower surface of said
base member and connected to said guides so as to move said
guides in said upper and lower directions independently of

said base member.

15. A cutting device for use in a ceramic laminate

according to claim 9, wherein:

said guides each have a guide face for controlling said
cutting direction of said cutting blade; and

said guide faces are tilted relative to said thickness
direction of said ceramic laminate, for cutting said ceramic

laminate at an angle relative to said thickness direction.

16. A cutting device for use in a ceramic laminate

according to clazim 10, wherein:



according to claim 11, wherein: said guides each have a guide 5 GE of
controlling said cutting direction of said cutting blade; and gm @Hi de
faces are tilted relative to said thickness direction of said ceramc
| am nate, for cutting said ceramic lamnate at an angle relative to said
t hi ckness direction. 18. A cutting device for use in a ceramc |am nate
according to claim 12, wherein: said.guides each have a guide face. for
controlling said cutting direction 6f sai d cutting bl ade; and sai d guide
faces are tilted relative to said thickness direction of said ceramc
| am nate, for cutting said ceramc I|lamnate at an angle relative to said

t hi ckness direction, _ _ , ,
sald guides each have a guide face for controlling said

cutting direction of said cutting blade; and
said guide faces are tilted relative to said thickness
direction of said ceramic laminate, for cutting said ceramic

laminate at an angle relative to said thickness direction.

17. A cutting device for use in a ceramic laminate
according to claim 11, wherein:

said guides each have a guide face for contrelling said
cutting direction of said cutting blade; and

said guide faces are tilted relative to said thickness
direction of said ceramic laminate, for cutting said ceramic

laminate at an angle relative to said thickness directiocn.

18. A cutting device for use in a ceramic laminate
according to claim 12, wherein: '
| said guides each have a guide face for contreolling said
cutting direction of said cutting blade; and

said guide faces are tilted relative to said thickness
direction of said ceramic laminate, for cutting said ceramic

laminate at an angle relative to said thickness direction.



