2281440 TERM NAL FOR A PI EZCELECTRI C DEVI CE AND MANUFACTURI NG PROCESS
THERECOF 5 The present invention relates to a termnal to be used as a
conponent of a piezoelectric device, and nore 10 particulgzzz££1d§6‘ m nal
with a twofold el ectrode portion to be used for a piezoel ot
is well known that a type of term nal which has a first electrode portion,
a second el ectrode portion folded on 15 the first electrode portion and
proj ections provided on the first and secqnd el ectrode portions is used in
a piezoelec- tric device. Such double-pfbﬁe&ted term nals, piezoresonators
and ot her necessary nenbers are piled in a box-type case to form20 a

pi ezoel ectric device. The piezoelectric device has a disadvantage
that the output waveformis apt to fluctuate when a shock or a vibration
is applied from outside. It seenms that the fluctuation of the output

waveformis caused by transm ssion of a plurality of parasitic vibrations,

which 25 occur on the PiEEYENALORRR o FIFZOERECTRIf: DEYACE: AMD ext er nal
-2- shock or vibration, togetpe i 0 P iLhration through the
termnals. 5 An object of thengﬁggéé#héﬁ¥§eEggéﬁﬁ?gﬁF%bgﬁovide a term nal

for a piezoelectric device which inhibits fluctua-

5

The present invention relates to a terminal to be
used as a component of a piezoelectric device, and more
10 particularly to a terminal with a twofold electrode portion

to be used for a plezoelectric device.

It is well known that a type of terminal which has a

first electrode portion, a second electrode portion folded on

15 the first electrode portion and projections provided on the

first and second electrode portions is used in a piezoelec-
tric device.

-t Such double-projected terminals, piezoresonators and

other necessary members are piled in a box-type case to form

20 a piezoelectric device. The piezoelectric device has a

disadvantage that the output waveform is apt to fluctuate

when a shock or a vibration is applied from outside. It

seems that the fluctuation of the output waveform is caused

by transmlssion of a plurality of parasitic vibrations, which

25 occur on the plezoresonators at the time of the external



tion of the output waveformof the piezoelectric device caused by an
external shock or vibration, and a manufacturing 10 process of the
terminal. In order to attain the object, according to the present

invention, a termnal for a piezoelectric device has a vibration absorber
between a first el ectrode portion and a second el ectrode portion. As the

vi bration absorber oil, a 15 non-volatile conponent of oil, silicone
grease, pol yam de resin, paper, an anticorrosive, a coating agent, silicore
rubber, etc. may be used. A piezoelectri @ device with this termnal is
unlikely to output parasitic vibrations which occur in the piezoel ec- 20
tric device caused by an external shock or yibration, and inly outputs a
nor mal - node vFE?%‘fi o%. Ivti%ﬁﬁ§53'é' bEERIbE Hgtk'/i&br é‘t"lrﬁlﬁ?éﬂgggbe‘fi T8dPBs t he
parasitic Vvibeaibods e Repdhyisabsorbs the nornal -node vibration.
Therefore, the output waveform of the piezoelectric device with this
term- 25 nal does not fluctuate so nmuch as that of a piezoelectric device
wi th conventional term nals. -3- In preferred arrangenents according to
the present invention the termnal further has roughness on at |east one of
mut ual | y opposite surfaces of the first electrode portion and the second

el ec- trode portion. Because of the roughness, a |larger quantity 5 of

material of the vibroid ony3RserBETuRRARCIGeRP! | AR AT cbY pAMAICT o

termnal for a piezoelectric device accor
terminal for a plezoelectric device which inhibits fluctua-

tion of the output waveform of the piezoelectric device

—’
caused by an external shock or vibration, and a manufacturing
10 process of the terminal.
In order to attain the object, according to the
present invention, a terminal for a piezoelectric device has
a vibration absorber between a first electrode portion and a
second electrode portion. As the vibration absorber, oil, a
15 non-volatile component of oll, silicone grease, polyamide
resin, paper, an anticorroslve, a coating agent, silicone
rubber, etc. may be used.
A plezoelectric device with this terminal is unlikely -

to output parasitic vibrations which occur in the piezoelec-
20 tric device caused by an external shock or vibration, and
mainly outputs a normal-mode vibration. It may be because
the vibration absorber absorbs the parasitic vibrations but
hardly absorbs the normal-mode vibration. Therefore, the
output waveform of the piezoelectric device with this termi-
25 nal does not fluctuate so much as that of a plezoelectric

device with conventional terminals.



to the present invention has a seal ant between a first elec- trode portion
and a second el ectrode portion. Because of the 10 seal ant between the

el ectrode portions, the intrinsic reso- nance frequency of the term nal
noves away fromthe resonance frequency of the piezoelectric device. A

nmet hod of producing a termnal for a piezoelectric device, according to the
present invention, conprises the 15 steps of: applying press oil which
contains a non- volatile matter at a m xing rati o by weight of 1% or nore
orto a netal material; folding the netal nmtgrial so as to forma twofold
portion of a first electrode portion and a second el ectrode portion with

the press oil in-between dnd cutting a termnal 20 wwth the twofold

el ectrode portion autprefertdaeanfamienmramlng ﬂorn:hteheesmt hlnﬂa,ntﬁnrme tpflﬂ.ﬁﬂ oi |
which is conventio I § edmtuo Fr od%ce 2 | nal |fs used. gy

material of a vibr ab8BF T & i r%a rf‘ebg prBthies at°pP8§\}te
costs. - -4- Pr ehefwed; epbadl repis eQ.fecH"tﬁiepbetSﬁfbh bRY eghlel O&cotid | eledrow
be described, by way of exa Ie only with reference to t he
acconpanyi ng drawi 1§89e ofP Rk FP@F“SE PE HepEPugWesfve? VREGFDI HaREIY nal

for a 5 piezoel egt LlCpla e W“tﬁ@ b&r@;i%%s@?ﬁ’e‘lﬁ' g&?}eo\%%lligﬁﬁ%eéfﬂt-

invention: Fig. 2 is a sectional view o term na
taken along a linelferr] ;

Another t?rminal for a plezoelectric device according
to the present invention has a sealant between a first elec-
N trode portion and a second electrode portion. Because of the
10 sealant between the electrode portions, the intrinsic reso-
nance frequency of the terminal moves away from the resonance
frequency of the piezoelectrlc device.
A method of producing a terminal for a pilezoelectric
device, accordlng to the present invention, comprises the
15 steps of: applying press oll which contains a non-volatile
matter at a mixing ratio by weight of 1% or more onto a metal
material; foldfng the metal material so as to form a twofold
portion of a first electrode portion and a second electrode
portion with the press oil in-between; and cutting a terminal
et 20 with the twofold electrode portion out of the metal material.
In the hethod. since press oll which is conventional-
ly used to produce a terminal is used as the material of a

vibration absorber, the terminal can be produced at low

costs.

o e cretevereeem e



Fig. 3 is a perspective view of the termnal showm in 10 Fig. 1.
illustrating a step of a manufacturing process there- of: Fig. 4 is a
perspective view of the terminal, illus- trating a step next to the step of
Fig. 3: Fig. 5is a fragnmentary sectional view of a |l adder 15 filter
provided with the termnal of Fig. 1: Fig. 6 is an electric equival ent
circuit diagramof the |adder filter of Fig. 5. Fig. 7 is a graph show ng
el ectric characteristics of the |adder filter of Fig. 5; 20 Fi 0ne
8 is a graph showing electric characteristdes of the |adder filter of Fig.
5: Fig. 9 is a perspective viewof a termnal for a piezoelectric device
which is a second enbodi nent of the present invention; 25 Fig. 10
is a perspective viewof the termnal of Fig. 9 after folding; 5
Flg, 11 0s a secti paalorileadbal endsChP! Al pBLedild1ndfhe il ORg, 2 bine
XI-Xl; Fig. 12 is, a perspective view ol a term_naf’ r%or a plezoelectric
device which is d&”fﬁ?‘?"d" BY WY REnT*amBte IHY Bith o LEAETEMRfent FOn; FERE 13
is a perspective \AceampAnying cdnpwings { mf whjghszoel ectric device which is

a fourth enbodi ment of Ff&elprfssegt péps}ﬁeerés:i\(r)en;vlew of a terminal fo.r a

5 pilezoelectric device which 1is a first embodiment of the
present invention;
Fig. 2 1s a sectional view of the terminal shown in

Flg. 1, taken along a line O -1 ;

Fig. 3 1s a perspective view of the terminal shown in
10 Fig. 1, illustrating a step of a manufacturing process there-
of;
Fig. 4 is a perspective view of the terminal, 1illus-
trating a step next to the step of Flg. 3;
Fig. 5 1s a fragmentary sectional view of a ladder
15 filter provided with the terminal of Flg. 1:
Fig. 6 1s an electric equivalent circult diagram of
the ladder fllter of Fig. 5;
Fig. 7 1s a graph showing electric characteristics of
the ladder fllter of Fig. 5: ~

20 Flg. 8 1s a graph showing electric characteristics of
the ladder filter of Flig. 5;

Filg. 9 1s a perspective view of a terminal for a
plezoelectric device which is a second embodiment of the
present invention;

25 Fig. 10 is a perspective view of the terminal of

Fig. 9 after folding;



Fig. 14 is a sectional view of the term-nal of 10 Fig. 13 after folding;

Fig. 15 is a perspective viewof a termnal for a piezoelectric device

which is a fifth enbodinment of the present invention; Fig. 16 is a

fragmentary sectional view of a |adder 15 filter provided with the term na

of Fig. 15; Fig. 17 is an electric equivalent circuit of the |adder filter

of Fig. 16; and Fig. 18 is a perspective view of a termnal for a

piiezoel ectric device which is a sixth enbodi nent of the 20 present

i nvention. Sone exenplary termnals for-aspiezoelectric device 25 according

to the present invention and manufacturing process- es thereof are

herei nafter described with reference to the -6- acconpanyi ng draw ngs.

First Enbodiment: FigE&il€i-Blriks. 21 gRAtHOR&oWISW ePFi ke 1tegminal re

enbodi - nent. t.er m 11, compri _&l.ectrode portion 1la and 5 an
P 13 e aRe G LR AT |

el ectrode portio on the él'éctrodée portion 1la, an external .
connecting portion 1lgjganfla priy et beRspéédi@dikiweor a Urdi®E1 arykbration
absorber 15 is provide bet ween the el ectrode portions 1la and | 1lb. As

the vi brati on phsareleceéridb, deorilce awhdehvalsata thicdnpemeniimehtoi bf sthe cone
grease, 10 _polyami de resin, paper, an anticorrosive, a coating agent,

si | i cone ruBbertesant i1pEenHEenRised.

Fig. 13 1is a pérspective view of a terminal for a
pliezoelectric device. which is a fourth embodiment of the
present invention;

Fig. 14 1is a sectional view of the terminal of

10 Fig. 13 after folding:

Fig. 15 1s a perspective view of a terminal for a
piezoelectric device which 1is a fifth embodiment of the
present invention;

Fig. 16 1is a fragmentary sectional view of é ladder

15 filter provided with the terminal of.Fig. 15;

Fig. 17 1is an electric equivalent <circuit of the

ladder filter of Fig. 16; and
! Fig. 18 1is a perspective view of a terminal for a
- piezoelecfric device which 1is a sixth embodiment of the

20 present invention.

Some exemplary terminals for a piezoelectric device
25 'acéording to the present invention and manufacturing process-

es thereof are hereinafter described with reference to the



Assum ng that the vibration absorber 15 is press oil or a non-volatile
conponent of press oil, the termnal 11 and a manufacturing process thereof
i s described. 15 As shown in Fig. 3, a belt-type netal materia
21 is noved intermttently in a direction indicated with an arrow X by use
of holes 2l1a nmade at a side of the netal material 21. A specified anount of
press oil 25 is supplied froma press oil nozzle 23 onto a surface of the
nmetal material 21. The 20 press oil 25 acts as a lubricant in a cutting,
process and in a pressing process of pFe@s'nDIding. The press oil 25 con-
tains non-volatile conponents such as an oiliness inprover and an
anticorrosive @dconpdin¥ing dedvihgdy weight of 1%or nore, and is of a type
not requiring degreasing (cleaning), 25 for exanple, G6316 (trade nane)
manuf act ured by Ni hon Kosaku- RarsitaBmbbdkherdéai $igs.Theg non-vol atil e
conponents of G6316 -7- are ester polynmers. The amount of press oil 25
between the el ectrodeFp8Ftibnenth 2 ghew|aptesnionladi sofisa tiasti bembodh-

absorber 15 i trallaple changi n he ki nd_and the amount of supply
of the press ?FﬁRQS.qbe Pé futhlad ngg?mgﬁg?ﬁﬁ a4 glegyro rQﬂﬁﬁ%ﬂBiﬁéatbn£he
configura- si f e @lonl}1bSeoPssy | ferial 21 a

press nachine?ﬂﬁglf%?goﬁg&gkﬁaIE élgrgss ol | 2?B?sg§%$@a 0 Prgﬁo?hég%btal

material 21 t@arcoeatetrhel etanidecadagppostvh bz, dhenprd e t8loact 19de Haftion -
1llb is folded on the elec- 10 trode portion l1lla by the press machi ne, and
the press oil 13%.s HrEpReRd shatlhcehlomeatsorberodé portpromsideda batwddb.

the electrode portions 1la and 11b. As the vibration absorb-
er 15, oll, a non-volatile component of oil, silicone grease,
10 polyamide resin, paper, an anticorrosive, a coating agent,
sllicone rubber, etc. may be used.
Assuming that the vibration absorber 15 is press oil
or a non-volatile component of press oil, the terminal 11
and a manufacturing process thereof is described.
15 As shown in Flg. 3, a belt-type metal material 21 1is
moved intermittently in a direction indicated with an arrow X
by use of holes 2la made at a side of the metal material 21.
A specified amount of press oll 25 is supplied from a press
oll nozzle 23 onto a surface of the metal material 21. The
20 press oll 25 acts as a lubricant in a cutting process and in
a pressing process of press molding. The press oil 25 con-
tains non-volatile components such as an oiliness improver
and an anticorrosive at a mixing ratio by welght of 1% or
more, and is of a type not requiring degreasing (cleaning),
25

for example, G6316 (trade name) manufactured by Nihon Kosaku-

yu Kabushiki Kaisha. The non-volatile components of G6316



Thereafter, the termnal 11 is taken out- of the netal materi- al 21. The
folding of the electrode portion 11b and the taking of the termnal 11
out of the metal material - 21 are 15 not necessarily carried out
continuously and may be carried out separately as independent steps. Fig. 4
shows the term - nal 11 taken out of the netal material 21. The press oi

25 on the surface of the electrode portion 1la is volatilized. The

non-vol atil e conponents of 20 the press oil 25 in the exposed portion are
apf to nmove to the space between the el®ed rode portions 1la and 11b, while
the press oil 25 between the el ectrode portions 1lla and 11b is hardly

ron-vol at |12 CoRpoRERES LRSSy onad Ancie BECoPREF P%Re bEB Yoo

‘non-vol atil e conponents ress

el ectrode portdlersrdda a;ruirtlilolasamafwnd/ilmbatvhmeha@@ﬁtﬁ the Thisrd®idnod of
provi ding a vibra- -8- tion absorber between the el ectrode portions Ila

and | 1b uses pbsosber| i dis icontoolimtilieobal changiuk ftire t &indnaindranifeac-

turing, and therefore accordln? to this nethod, a termnal for a
p|ezoelectrlcaEQVPEe°§Wﬁ%ﬁ?¥VnH bthe Hqﬁﬁﬁ:ﬁéilﬁﬁ of the 5 out put waveform

can be produced at st the V|br absor ber bet ween
the el ectrode portloggéff %'55?1gy tEFrP A Q° l%glez‘c'? 8% ¢

device with thgohepi fiad tjel'mliﬁégli/lofgﬁdétd§ E?ﬁréﬁé tnsectaw Rkl PRp 2igh goccur
in the piezoelectric device caused by 10 an external shock or vi atlon

and out puts apmressunlmaaidmevi biat tipis nmmeny., €thasgepsanioliy, 26hei Hutgpitead

mavefornlof t he
out on the metal material 21 to cover the electrode portion

~ l1la. Then, the electrode portion 11b is folded on the elec-

10 trode portion 1la by the press machine, and the press oil 25

is disposed between the electrode portions 1lla and 11b.

Thereafter, the terminal 11 is taken out of the metal materi-

al 21. The folding of the electrode portion 11b and the

taking of the terminal 11 out of the metal material 21 are

15 not necessarily carried out continuously and may be carried

out separately as independent steps. Fig. 4 shows the termi-
nal 11 taken out of the metal material 21.

The press oil 25 on the surface of the -electrode

portion 1la is volatilized. The non-volatile components of

20 the press oil 25 in the exposed portion are apt to move to

the space between the electrode portions 1lla and 11b, wﬁile

the press oil 25 between the electrode portions 1la and 11b

is hardly volétllized. As a result, the press oll 25, and

more specifically the non-volatile components of the press

25 o0il 25 are left between the electrode portions 1la and 11b as

the vibration absorber 15. This method of providing a vibra-



pi ezoel ectric device with the termnal 11 fluctuates little, conpared with
that of a piezoelectric device wth convention- al termnals. 15

Now, the effect of the termnal 11 is described in connection with a

| adder filter which has the termnal 11 as the output termnal. Fig. 5
shows the | adder filter. The | adder filter conprises a box-type case 1,
four piezoresona- tors 5, 6, 7 and 8, an input termnal 10, an out put
terminal 20 11 which is the above-described termnal, a relay term nal 12w
a grounding termnal 13 and a spring 20. 8The pi ezoreso- nators 5, 6, 7 and
8 are of a conventional type which has oscillation electrodes on both sides

and operates ¢flof siddiibelr Bebhédh Othd™d@ctAdde portiontN€1aCapd® 11b R sAN
opening la at the right side in Fig. 5 and |Is nade of resin, ceramc or

the Iike. pBesd el pwhiiedt i sncdrivkntfionhzlpuigad floer termlndll imanufacent act
with the |l ower side of the piezoresonator 8, and the projection 1le thereof
is in contact *Wimg ¢ hendpsberefere grcoondipg et riddsnaeshog, -, terminathe

Ut Lot afod e A SLEFL CORSLAY Wt Sinel, FILBHEL GO,
the 1over ssdgufut WaRirdta! B30 YroducliCat Al dogicglnal 12 has el ectrode
portions 12a, 1 10 and 12c, a relay portion 12d, and projections 12e, 12f
and 12g. The proj ect iyeatide, d4£f @iy viBgasiénidbstabieact 150 thetwedn the '
electrode portions lla and 11b of the terminal 11, a plezo-
electric device with the terminal 11 hardly outputs parasitic
vibrations which occur in the piezoelectric device caused by

10 an external shock or vibration, and outputs a normal-mode
vibration mainly. Consequently, the output waveform of the
plezoelectric device with the terminal 11 fluctuates 1little,
compared with that of a piezoelectric device with convention-
al terminals.

15 Now, the effect of the terminal 11 is described 1in
connection with a ladder filter which has the terminal 11 as
the output terminal. Fig. 5 shows the ladder filter. The
ladder filter comprises a box-type case 1, four plezoresona-
tors 5, 6, 7 and 8, an input terminal 10, an output terminal

20 11 which is the above-described terminal, a relay terminal
12, a grounding terminal 13 and a spring 20. The piezoreso-
nators 5, 6, 7 and 8 are of a conventional type which has
oscillation electrodes on both sides and operates 1n a
stretch vibration mode.

25 The case 1 has an opening la at the right side in

Fig. 5, and is made of resin, ceramic or the like.



upper side of the piezoresonator 8, the lower side of the piezoresonator 6
and the upper side of the piezoresonator 5 respectively. The el ectrode
portion 12c is folded on the 15 electrode portion 12b, and a vibration
absorber is provided between the el ectrode portions 12b and 12c. The
grounding termnal 13 has el ectrode portions 13a and 13b, an external
connecting portion 13c, and projections 13d and 13e. The projection 13d is
i m-contact with the |lower 20 side of the piezoresonator 7, and the
projection 13e is in contact wth the‘dgﬁér si de of the piezoresonator

6. The el ectrode portion 13b is folded on the electrode portion 13a, and
a_vibration absorber irfeprond 424 18Rt YEE £ NeCLEELE OUE MNTHORSE 138 afd
13b. 25 The p?eggfesonators 5 f%rojbh 8Band ther%ernﬁnal 10

t hrough 13 ar ecaaaicai wechi thd heweaseide dhaheppiisgorésdirmtor 80 pnavi tied
between the bottomwall of the case 1 and the termnal 10 to cause an
appropri ate preRESgcéianontle Hoegieef roritmeatecs Bithrdggmpreesnglidpe of
termnals 10 tq#gugh 13. An insglating sheet 30 is set in steps of the
openi ng | a of feP5SZ]ERS2Y 7 resin sealant 31 is potted in the opening

la to seal tfe case 1'1‘15&;“%{1)?& t%?ﬁéﬁé‘f'dﬁf nals ﬁrefgrf‘ta%?leg%@r%%gi ﬁasoé‘

I
surface nounting type after hardening of the se ben t’he

ext ernal connegti iex@epnil i €drthdctinglperervh 196 ahdthepieydditiahs1d, ldnand
13 along the side and the bottom 10 of the case 1. Fig. 6 shows the
el ectrical equiheal enpje¢tian t10sf ishén contact with the lower side of the

piezoresonator 5.
The relay terminal 12 has electrode portions 12a, 12b
10 and 12c, a relay portion 12d, and projections 12e, 12f and
12g. The projection 12e, 12f and 12g are in contact with the
upper side of the piezoresonator 8. the lower side of the
piezoresonator 6 and the upper side of the piezoresonator 35
respeétively. The electrode portion 12¢ is folded on the
15 electrode portion 12b, and a vibration absorber is provided
between the electrode portions 12b and 12c.

The grounding terminal 13 has electrode portions 13a
and 13b, an external connecting portion 13c, and projections
13d and 13e. The projection 13d is in contact with the lower

20 side of the piezoresonator 7, and the projection 13e 1is in
contact with the upper side of the piezoresonator 6. The
electrode portion 13b is folded on the electrode portion 13a,
and a vibration absorber is provided between the electrode-
portions 13a and 13b.

25 The piezéresonators 5 through 8 and the terminal 10

thrdugh 13 are contained in the case 1. The spring 20 |is



| adder filter. In the circuit, between the input termnal 10 and the out put
termnal 11, the piezoresonators 5 and 8 are connected in series, and the
pi ezoresonators 6 and 7 are 15 connected in parallel, the series
connections and the paral- |lel connections being alternate. Thus, the
circuit has a |l adder structure. Because of the vibration absorber 15 of the
termnal 11, parasitic vibrations which occur on the piezoresonators 5 20
through 8 caused by an external shock or vibration are hardly sent out of

t he piezoelectric device, and a nor mal -dde “vi bration is mainly sent

out . Consequently, the output waveformof the |adder filter fluctuates
little, conpapedviitd thediweeh athaddsded h enti o o] t 25
termnal. Fi ggj 7 and 8 are graphs whi ck?ds?gevl\é\?gc%}?? CQ,Q{Q@ 1 BRa oLy
acteristics ofterménahdder to Iclaasev\hmrapprqplreaseopi-esﬁlwQ@hoﬁ& the vpheation
absorber 15. In the graphs, the solid lines 35 and 39 indicate the
attenuati on, &ﬁ&eﬁﬂ%aﬁﬂﬂﬁ(fltpﬁéugh $rand thet ssrmhealy dup thebaght 19e. Aor
conpari son M/the el ectrical characteristics of a

, t s al.so .5 t
convent i onal Q% EQE’{] ‘c’ehr('""vﬁhl"3 ﬁa%ecanmo %SBF PErtinAreRiingode af vi®hieti on
absor ber. T agh [ ig3disca d the
dashed |1 nes 3gglsﬁd?c:%éds dtqﬁ‘%sgrzoﬁggléﬁaflt |i%ebggg%&(;nd?m eniégnﬁa{b

9-11 10 seal Athehaawe iIn FFgrtRer A ther Ilhﬂdér4ﬂ-ipﬂ‘erae"aﬂcﬁed ﬁmpéhed ment -
has el ectrode portions 4l1la and 41b, an external connecting
portion 4lc, 8§n8 Pupiacs meNsting tyre hyleaftefheardening of the sealant

31, bending the external connecting portions 10b, 1lc¢ and 13c

of the terminals 10, 11 and 13 along the side and the bottom ~
10 of the case 1.
Flg. 6 shows the electrical equivalent circuit of the
ladder filter. In the circuit, between the input terminal 10
and the output terminal 11, the plezoresonators 5 and 8 are
connected in series, and the piezoresonators 6 and 7 are
15 connected in parallel, the series connections and the paral-
lel connections being alternate. Thus, the circuit has a
ladder structure.
Because of the vibration absorber 15 of the terminal
-

11, parasitic vibrations which occur on the plezoresonators 5
20 through 8 caused by an external shock or vibration are hardly

sent out of the plezoelectric device, and a normal-mode

vibration is mainly sent out. Consequently, the output

waveform of the ladder filter fluctuates 1little, compared

with that of a ladder filter with a conventional output
25 terminal.

Figs. 7 and 8 are graphs which show electrical char-



surfaces of the electrode portions 4la and 41b which are to be opposite to
each other have knurls 43 and 44. |1f each of 15 the el ectrode portions 4la
and 41b has a thickness -of 150[err], each of the knurls 43 and 44 has a

t hi ckness of preferably not nore than 10[err]. The el ectrode portion 41b is
folded on the electrode portion 4l1a as illustrated in Fig. 10. The
termnal 41 of the second enbodinent is provided with a 20 vibration

alisor ber 45 nade of the press oil 25 in the same nanner as described in the
fifst enbodi ment, and because of the knurl® 43 and 44, the press oil 25 is
col |l ected between the el ectrode portions 4la and 41b easily. Therefore,
nore press oil 25 is left hetwee e el ectrode rtions 41 nd 25 41b as
‘the vibration ﬁﬁg‘é’F%se"ri%s?gaﬁﬁetﬂ%&‘{é Febs? r4‘”cll‘ﬁ’%qﬁoPEe%?f% i\Pe 'E8 Y] A bi t
fluctuation of ¢ hey UtAYLRYEE 08P G52 n eH-erRbBgCLREE L 9" hes shan a
termnal with a vibration absorb- er but w thout such knurls. Third and
Fourth Enbodi menés3g AirgHcate- ide R trenbdtsboysaril tthensodid Slimd 38 t hhad-
enbodi ment. 5 The term nal 51 has.el ectrode portions 51a and 51b, an exter-
nal connecti ngapes tthen eSoup delhypridinect | bers ®mpagigoBiethe gxaphgr apleg of
hem spheric hol | ows 53 and, 54 are provided on the surfaces of the

el ectrode pg%tﬁﬁﬂﬁ %1%iﬁ8t51ﬁP%Wﬁ acéﬁégTEF%ﬁ3QSpBo§??%e? CL g?ﬂg?? The
el ectrode porti b i 0 d trqde ons, 5

Cerm nal 5o 1 st or5ot ddteht nhes Ui SReBNe Fulaac nehbrOT " MabrvEor
in the sane nmagpssriver desqhebedshed ihaeki sFtamMaodiiA@Déate the  attenua-

tion, and the dashed line 38 indicates the group delay time.

Y,

Second Embodiment: Figs. 9-11

10 As shown in Fig. 9, a terminal 41 of a second embodi-
ment has electrode portions 41a and 41lb, an external
connecting portion 4lc, and projections 41d and 4le. The

surfaces of the electrode portions 41la and 41lb which are to
be opposite to each other have knurls.43 and 44.. If each of
15 the electrode portions 41a and 41b has a thickness of 150z m,
each of the knurls 43 and 44 has a thickness of preferably
not more than 10z m. The electrode portion 41b is folded on
the electrode portion 4l1a as illustrated in Fig. 10. The
terminal 41 of the second embodiment is provided with a
20 vibration absorber 45 made of the press oil 25 in the same
manner as described in the first embodiment, and because of
the knurls 43 and 44, the press oil 25 is collected between
the electrode portions 4la and 41b easily. Therefore, more
press oil 25 is left between the electrode portions 4la and
25 41b as the vibration absorber 45, and the terminal 41 is more

effective to inhibit fluctuation of the output waveform of a



Because of the hem spherical hollows 53 and 54, the press oil 25 is
col l ected between the el ectrode portions 5la and 51b 15 easily, and nore
press oil 25 is left as the vibration ab- sorber. The term nal 51 has the
same effect of the termnal 41 of the second enbodi ment. Figs. 13 and 14
show a termnal 61 of a fourth enbod- inent. The termnal 61 has

el ectrode portions 6la and 61b, 20 an external connecting portions 6lc,
and projections 61d and 6l e. The el ectrode portion 61b is folded on the
el ectrode portion 61la. G ooves 63 and- 82 are provided on the nutually
opposite surfaces of the electrode portions 6la and 61b. The termnal 61 is
provided with vi brat]o sqQrber. 65 nmade qQf 25 ress oil 25 1n the
same manner aé’qc?égs&?%tﬁ{]? ?ﬁ‘@‘ﬁg than 4 té‘rfﬂlgaﬂzm‘ﬁ’cgh Heddhsatdent sRsYitvoves
63 and 64 the cpr 88 #ithout sheh RRukPs CO! I ected between the el ectrode
portions 6la and 61b easily, and nore press oil 25 is left as the vibration
ab- sorber. The term nathfd lana Fbar claBubedifehtas iy t apapgal 41 of the
second enbodi nent. 5 Fifth Enbodinment: Figs. 15-17 Fig. 15
shows a terminal 81 ofig fliXtishewbosli ¥yeeminaThéltef r nalhi®d hembedimdmct r ode

portion 8la %ﬁ el ect odedﬁfrtion 81lb folded on the el ectrode portion 81la,
an external” coffieEBFRtRahalt hgf ehaetrofdey Porsiens i ik apfiS5ahd amiaxter-The

10 el ectrode Bg&tianﬁgg%ﬂhigpgrgggéaggcjIﬁﬁgﬁgégyéggéﬁ %hgqglggar t he edge. -

The external connecting portion 1'S” 'ex " poftion
8la. As will beudascty hetd Hegli@pherical hollows 53 and 54 are provided on

the surfaces of the electrode portions 5l1a and 51b which are

~
to be opposite to each other. The electrode portion 51b 1is
10 folded on the electrode portions 5l1a. The terminal 51 is
provided with a vibration absorber made of the press oil 25
in the same manner as described in the first embodiment.
Because of the hemispherical hollows 53 and 54, thé press olil
25 1is collected between the electrode portions 5l1a and 351b
15 easily, and more press oil 25 is left as the vibration ab-
sorber. The terminal 51 has the same effect of the terminal
41 of the second embodiment.
Figs. 13 and 14 show a terminal 61 of a fourth embod- _
“a”

iment. The terminal 61 has electrode portions 6la and 61b,
20 an external connecting portions 8lc, and projections 61d and
6le. The electrode portion 61b is folded on the electrode
portion 61la. Grooves 63 and 64 are provided on the mutually
opposite surfaces of the electrode portions 8la and 61b. The
terminal 61 is provided with a vibration absorber 65 made of
25 press oil 25 in the same manner as described in the first

embodiment. Because of the grooves 63 and 64, the press oil



a sealant 95 for sealing a case of a piezoelectric device partly flows

bet ween the el ectrode portions 8la and 81b. 15 Because of the
seal ant 95a which flows between the el ectrode portions 8la and 81b, the
resonance frequency of the term nal 81 changes and noves away fromthe
resonance frequency of a piezoelectric device. Thus, a piezoelectric device
| nproves its resonance frequency characteristics by 20 having the term nal
81.. Now, the effect of the termnal 81 is described in connection with a

| adder filter which has the termnal 81-ad3the output termnal. As shown in
Fig. 16, the ladder filter conprises a 25 box-type case 71, two

pi ezor esonat or gg 7%@%171@.“@8 b&Pen ShE1 Qfécé%dea@omeﬂg d&d Ml 81p

‘which is of the f - enbodi nent a grounding termnal 82 and a
spring 90. dhei 1y £Z ainds mb Ak Op Se s&S odnd236iareff as chavewntbtdont ypB-

whi ch has oscillation el ectrodes on both sides and operates in a stretch

vi brati on nodesogber. The TRemingk&17hagasharsafsesifigey1as athe hdermgnelsi de
in Fig. 16. The case 71 is de of resin, ceramic or the |like. The

proj ection 81d%bf° PﬁPQJEFﬁngtﬁﬂqﬂqﬁﬂ n§1" is in contact mﬁth t he upper

Side of the §iezoresonator 75g; f%HjéH%%dEﬁQﬁgﬁﬁﬁ%% 8se17 in contact with
e

the lower side of the 10 piezoresonator nput ternlnal 80 has an
el ectrode portion 82arign eyt esishs @ORBERIALD qI0LlF an BOPtRNCbadRARLAE! | ON

80c. The _

The terminal 81 has an electrode portion 8la, an electrode
portion 81b folded on the electrode portion 8la, an external
connecting portion 8lc, and projections 81d and 8le. The

10 electrode portion 81b has a sealant flow prevention wall 85
at the edge. The external connecting portion 8lc is extended
from the electrode portion 8la. As will be described later,
a sealant 95 for sealing a case of a  piezoelectric device
partly flows between the electrode portions 8la and 81b.

15 Because of the sealant 95a which flows between the
electrode portions 8la and 81b, the resonance frequency of
the terminal 81 changes and moves away from the resonance
frequency of a pilezoelectric device. Thus, a piezoelectric
device 1improves its reéonance frequency characteristics by

20 having the terminal 81.

Now, the effect of the terminal 81 is described in
connection with a ladder filter which has the terminal 81 as
the output terminal.

As shown in Fig. 18, the ladder filter comprises a

25 pox-type case 71, two plezoresonators 75 and 76, an input

terminal 80, an output terminal 81 which is of the fifth



projection 80c is in contact with the | ower side of the piezoresonator 75.
15 The grounding termnal 82 has an electrode portion 82a, an
external connecting portion 82b and a projection 82c. The projection 82c is
in contact with the upper side of the piezoresonator 76. The

pi ezoresonators 75 and 76, and the termnals 80 20 through 82 are contai ned
In the case 71. The spring 90 is provided between the bottomwall of the
case 71 and the termnal 80 to cause an g@Propriate pressure anong the pigs
zoresonators 75 76 and the term nal s~ "t hrough 82. An insul ating
sheet 92 is set in steps of the opening 71a of the 25 case 71, and a

seal ant 95 whbgboa§mgﬁge(y rREgHN pot ed I n
t he opening 71a to seal the %rbpﬁgmégiéeﬂd%%a%ﬁg %gglél%lgglépartéfy

bet ween t he elpdezpodsomatrdrisongs8andarel kb odf at bentveitiiciall Stypér Omgi‘ctﬁ

hol e 92a made in the insul ating sheet 92. Meanwhile, the sealant flow 5
preventi on wahPsgs5o8filhation glagtredes iy deth shées eidappegbtesonitd | @ni ng
onto the outer Efgc of .t.he elﬁctrode portion 81lb. Then, the case 71 is

e
heat ed by hot séclr ‘fiufrﬁaetrié’ Pfig- seal ant 95 is hardened. Thus, the

term nal 8lsobtains arﬁgalc%@te 92anbet e enifiCY £51 ng la and

81lb easi- 10 ly. Fig. 17 shows the el ecﬁlecaggu%ggléeﬁ%g?cgh?

| adder filterFighe1gir crlid dase allﬁ@ldﬁwtorfuebym. Wi’ or the like.
The projection 81d of the output terminal 81 1is in

contact with the upper side of the piezoresonator 75, and the

projection 8le 1is in contact with the lower side of the

10 piezoresonator 76.

The input terminal 80 has an electrode portion 82a,
an external connecting portion 80b and a projection 80c. The
projection 80c 1is 1in contact with the lower side of the
piezoresonator 75.

15 The grounding terminal 82 has an electrode portion
82a, an external connecting portion 82b and a projection 82c.
The projection 82c is in contact with the upper side of the
plezoresonator 76.

The plezoresonators 75 and 76, and the terminals 80

20 through 82 are contained in the case 71. The spring 90 is
provided between the bottom wall of the case 71 and the
terminal 80 to cause an appropriate pressure among the pie-
zoresonators 75, 76 and the terminals 80 through 82. An
insulating sheet 92 is set in steps of the opening 71a of the

25 case 71, and a sealant 95 which is made of a thermosetting

resin or the like is potted in the opening 71a to seal the



t he piezoresonators 75 and 76 are connected in series and in parallel
respectively between the input termnal 80 and the 15 output term nal 81.
Since the termnal 81 has the seal ant 95a between the el ectrode portions
8la and 81b, the intrinsic resonance frequency of the term nal 81 noves
away fromthe resonance frequency of the |adder filter. Therefore, the
resonance 20 frequency of the |adder filter is less influenced by the
t&rmnal 81 conpared with a conventional terminal. Sixth Enbodinent: Fig.
18 Fig. 18 shows a terminal 98 of a sixthl®mbodi ment. The terminal 98 has
el ectrode portions 98a and 98b, an exter- 25 nal connecting portion 98c,
and projections 98d _and 98e. The el ectrode portion 98b is fol ded on the
‘el ectrode port$Hif éa, - 16 - and a narrow groove 99 for |eading a

seal ant between the ehggtrode) HA t ig8N5aPBhy ANGwIBBetHe s OiNGEd e@BctREadIPPET
surface to extend fromthe external connecting portion 98c to the el ectrode

portion 98a. Thertgromevesdsd dmarsdibesvfathentemmrichal Pbdrthoougne r batbesd92ade

twofold portioon of 98a and 98b at the other end. The termnal 98 is
contai ned i n smatssdrofthegingnlatdneesbeet 2 dedle@dvhile hetheaseapanhef 1A%

deert Ded |8 e L oRREE (B Ny cne UEen O30 PRuREY R s8ERMALS 1,
o e A HISVAREL 05 B0 Db e diicbroate pBBesb
81b. Then, the case 71 is heated by hot air, and thereby the
sealant 95 1is hardened. Thus, the terminal 81 obtains a
sealant 95a between the electrode portions 8la and 81lb easi-
10 1y.
Fig. 17 shows the electric equivalent circuit of the
ladder filter. The circuit has a ladder structure wherein
the plezoresonators 75 and 76 are connected in series and in
parallel respectively between the input terminal 80 and the
15 output terminal 81.
Since the terminal 81 has the sealant 95a between the
electrode portions 8la and 8lb, the intrinsic resonance
o frequency of the terminal 81 moves away from the resonance
e frequency of the ladder filter. Therefore, the resonance
20 frequency of the ladder filter is less influenced by the
terminal 81, compared with a conventional terminal.
Sixth Embodiment: Fig. 18
Fig. 18 shows a terminal 98 of a sixth embodiment.
The terminal 98 has electrode portions 98a and 98b, an exter-

25 pal connecting portion 98c, and projections 98d and 98e. The

electrode portion 98b is folded on the electrode portion 98a,



and 98b easily. The terminal 98 has the sanme effect as the termnal 81 of
the fifth enbodi ment. 15 O her Enbodi nents In the
| adder filter described in the first enbodi- ment, all the termnals with a
twofol d portion have a vibra- tion absorber, but it is not necessary to
provide the vibra- tion absorber to all the termnals. It is sufficient to
20 provide one of the output termnal, the relay termnal and the
grounding termnal with a vibration absorber, whereas it is the nost ~
effective to provide a vibration absorberl& o the output termnal. The
configurations of the terminals are not limted to those of the enbodi nent.

25 T, d I | t - f f
the twof ol d potid on | Saner | ¥R BorREVAAIHY o sQRPERE Foshidhn, ohie~ °

described in dletyoaendpoktifordi b8a 28fd 981 ifOPrbi18EROYTE RS- E?%er
e

exanple, in the fourth enbodi ment, grooves are provided on both of
opposi te surfagfase theextwridlfdromothe oextdnutali ktonaepdiisg Mo tiionpooyi te a
protrusion 5 on one of the surfaces instead of the groove. Although the
present i nventith ¢H4StHeL RRFLIONL 882 n BhshEr@OvEN 9% hrenahespadf ene cend

enbodi nent g a 4 bl ol en d,that. variQus changes and nodifications’
are possible fb%\f?ﬁggea}\/’\go}é;ar%es i%?‘?ea&'? OJI%?%& 9"Sﬁ€h&§aneﬁ’|’§e§83nﬁt the

nodi fica- 10 tdupey ap8.t0 be understood as being within the scope of the -
present invention as defined in the clains.

The terminal 98 is contained in a case of a piezo-
electric device in the same manner as described in the fifth ~
embodiment. The sealant 95 used for sealing of the case

10 partly flows into the groove 99 by capillarity and is led
between the electrode portions 98a and 98b. Thus, the termi-
nal 98 obtains a sealant between the electrode portions 98a
and 98b easily. The terminal 98 has the same effect as the
terminal 81 of the fifth embodiment.

15 Other Embodiments

In the ladder filter described in the first embodi-
ment, all the terminals with a twofold portion have a vibra-
tion absorber, but it is not necessary to provide the vibra-
tion absorber to all the terminals. It is sufficient to

20 provide one of the output terminal, the relay terminal and
the grounding terminal with a vibration absorber, whereas it
is the most effective to provide a vibration absorber to the
output terminal. The configurations of the terminals are not
limited to those of the embodiment.

25 The roughness formed on the mutually opposite sur-

faces of the twofold portion is not limited to have the



18 Cains 1. A termnal for a piezoelectric device, the term nal
conprising: a first electrode portion with a projection; a second

el ectrode portion W th ab proj ection, the second el ectrode portion
being folded on the first electrode portion; and a vibration absorber

provi ded between the first electrode portion and the second el ectrode
portion. 10 2. A termnal for a piezoelectric device as clained in
ckaim 1, further conprising: an external Pnpecting portion extended from
the first electrode portion. 3. A ternminal for a piezoelectric device as
cl ai med 15 inclaiml or 2, wherein the vibration absorber is at |east
one of oil andeghfi@ire@hishs! eddsryrioeant i9ftid Isecédnd, the t&iifdalantior tive

‘pi ezoel ectric device as clainmed in claim1l or 2, wherein the vibration
absorber is 20foursih i eshedimerdtss. For exdmplksiimaltheofour i) ecpblodiment,
device as clainmed in claiml or 2, wherein the vibration absorber is

pol yani de resigroomesgare proyided om bpsh of Jihe, oapagite SWHdACE 98 cFB§ ned
A O Bt BB b YRy 00 LU kB BEBEL4e B0 préprusidh

term nal for apcf I'c devicéeas clarned in arm erein the
Vibration absogbejnd SraRhanshCHdedSiiH8tead of the groove.
| Although the present invention has been described in
connection with the p;eferred embodimenfs above, it is to be
noted that variocus changes and modifications are possible to

those who are skilled in the art. Such changes and modifica-

10 tions are to be understood as being within the scope of the

present invention as defined in the claims.



19 8. A termnal for a piezoelectric device as clained in claim 1 or
2, wherein the vibration absorber is a coating agent. 5 9. A term nal
for a piezoelectric device as clained in claim1l or 2, wherein the

vi bration absorber is silicone rubber. 10. A terminal for a piezoelectric
device as clained 10 I n any preceding claim wherein roughness is forned
on at |l east one of nmutually opposite surfaces of the first el ectrode
portion and the second el ectrode portion to retain the vibration absorber._
15 11. A terminal for a piezoel ect8ic device as clained in claima2l0,

wherein the roughness is a knurlbgig%ﬁ% A termnal for a piezoelectric
device as clainmed in claim 1 rein the roughness is formed of
20  hemi spheki cal 4ol kewminald, £or t edni pipzpelegtyiiczodlexicec dbhece as

claimed in C|@éfﬂ1i]i9al\/\’&6inP'r'ist1|ﬂ% ;T CHORRSEE Sl dtFanye o%@:.onl‘blt a A
term nal for CF#)Jezoe ectri¢ device substantlally herein descri bed

with referendLPLERNL t R 8, FHGD t F1EELTEdS 12P°F-'t@§n13 WAgh14 arjgs

15 to 17,5 or pir@jddtidn} hehacsespadyéDgcttadé ngort 86n b&5n% fAldﬁHEj bad of
e tho

nanufacturln zoel ectric_deyice

conpri sing tﬁ%hégt géﬁg g} : allaepcptrliﬁ%% BBF%MPCh t & ﬁ’s‘b&'WWOgEFPFQeFHt ter

at a mxing reréwvidsd whegmweent theorfimste edeotzodet gportion and the
second electrode portion.

10 2. A terminal for a piezoelectric device as claimed
in claim 1, further comprising: an external connecting ~
portion extended from the first electrode portion.

3. A terminal for a piezoelectric device as claimed
15 in claim 1 or 2, wherein the vibration absorber is at
least one of oil and a non-volatile component of oil.

4. A terminal for a piezoelectric device as claimed
in claim 1 or 2, wherein the vibration absorber is
20 silicone grease.

5. A terminal for a piezoelectric device as claimed
in claim 1 or 2, wherein the vibration absorber is
polyamide resin.

25
6. A terminal for a piezoelectric device as claimed
in claim 1 or 2, wherein the vibration absorber is
paper.

30 7. A terminal for a piezoelectric device as claimed

in claim 1 or 2, wherein the vibration absorber is an

anticorrosive.

Ay



mat eri al ; folding the netal material so as to forma 35 twofold portion
of a first electrode portion and a 20 second el ectrode portion with
the oil in-between; and cutting a termnal with the twofold el ectrode
portion out of the metal material. 5 16. A met hod according to claim
15, wherein the oil is press oil used in a cutting and/or a fol ding process
of the termnal. 17. A nmethod of mnufacturing a termnal for a 10
pikezoel ectric device substantially as herein described with reference to
Figs 1 to 8, Figs 9 to 11, Fig 12, Figs &® and 14, Figs 15 to 17, or Fig 18

of the accorrp%n.yi ng%ﬂr@g@mal lﬁor. %8' ieé%e]tpé e&é{li e. g%“c?faimed

conprising: a’ box-typé Cas€; a piezoresonator contarned in the case; and
a terminal inigonchaimwi th tore Piembregwsimat bhe Midbnadrigmagbgenbersiiyy; a
first el ectrode Jy¥diny a .a projection; a second el ectrode
portion W th a Zéﬁﬁ g#%?éction, t he second el ectrode portion being
folded on the first electrode portion; and a vibration absorber provided

between the fig,st elacctdfindIor £68N adrl ddtke lsraarit edleei codaspaldined 25
19. A pi ezoel ect ' erein the term nal

i ¢ devi | ai ned, i | .18, . wh
further conprﬂgbsci%ggx§¥L%§]a%oﬁn '%?%5536§F$B§5é§?§ﬁ88d FPIAPRE 4% st

el ectrode portgidicone rubber.

10. A terminal for a piezoelectric device as claimed

10 in any preceding claim, wherein roughness is formed on

C s at least one of mutually opposite surfaces of the first
electrode portion and the second electrode portion to

retain the vibration absorber.

15 11. A terminal for a piezoelectric device as claimed

in claim 10, wherein the roughness is a knurl.

12, A terminal for a piezoelectrié device as claimed
in claim .10, wherein the roughness is formed of

20 hemispherical hollows.

13. A terminal for a'piezoelectric'device as claimed
in claim 10, wherein the roughness is a groove.

25 14. A terminal for a piezoelectric . device
substantially as herein described with reference to Figs
1 to 8, Figs 9 to 11, Fig 12, Figs 13 and 14, Figs 15 to
17, or Fig 18 of the accompanying drawings.

30 15. A method of manufacturing a terminal for a
piezoelectric device, the method comprising the steps
of: applying oil which contains a non-volatile matter at
a mixing ratio by weight of 1% or more onto a metal
material; folding the metal material so as to form a

35 twofold portion of a first electrode portion and a

I



30 20. A piezoelectric device conprising: a box-type case; a

seal ant which seals the case; a piezoresonator contained in the case; and a
terminal in contact with the piezoresonator, the term nal conprising; a
first electrode portion with a projection; and a second 35 el ectrode
portion wth a projection, the second 11111111 111211 11 11 111111 *
C L M S * 21 el ectrode portion being folded on the first

el ectrode portion; wherein the sealant partly flows and is hardened between
the first electrode portion and the secead el ectrode portion of the

termnal . ?ﬂé\ @1%%9&10%r 8rgf¥ﬁC€u§1 Ci:fi‘é n%q.l' nlﬁ lt?éf@vggn fe ﬁ\%lr gin

t he ternlnal conprises an external connecting I on_ €ex gd from
the first el e@ﬁtbﬁ@gp@rttwlnﬂl 2wWith Athe ewofeddr |©1ei@t'm®e apoaitdiomed i n

claim 20 or 2dutWOEer€ehe hbeasenapdrehgctrode portion of the termnal has a
wal | for preventing the sealant fromflow ng onto a surface of the second

el ectrode portion with the 15 projection thereon. 23. A piezoelectric

device asscl aiged iA BeYhod atebraing te 82a1th5¢iﬂhbhélhetﬁbn%ﬁlfu%ther
conprises a groove fo Ieagln% t he alant §7meen %
gp QdS 691 usd cu 1ng and/of & tol 1ng process of

the terminal.

17. A method of manufacturing a terminal for a

10 piezoelectric device substantially as herein described
with reference to Figs 1 to 8, Figs 9 to 11, Fig 12, had
Figs 13 and 14, Figs 15 to 17, or Fig 18 of the
accompanying drawings.

15 18. A piezoelectric device comprising: a box-type
case; a piezoresonator contained in the case; and a
terminal in contact with the piezoresonator, the
terminal comprising; a first electrode portion with a
projection; a second electrode portion with a

20 projection, the second electrode portion being folded on
the first electrode portion; and a vibration absorber
provided between the first electrode portion and the
second electrode portion.

25 19. A piezoelectric device as claimed in claim 18,
wherein the terminal further comprises an external
connecting portion extended from the first electrode
portion.

30 20. A piezoelectric device comprising: a box-type
case; a sealant which seals the case; a piezoresonator
contained in the case; and a terminal in contact with
the piezoresonator, the terminal comprising; a first
electrode portion with a projection; and a second

35 electrode portion with a projection, the second

* c L N S *



20 el ectrode portion and the second el-ectrode portion, the groove
extendi ng on a surface supporting the second el ectrode portion fromthe
external connecting portion to the first electrode portion. 25 24. A

‘pi ezoel ectric device substantially as herein described with reference to
Fig.5 or Fig.16 of the acconpanying drawings. 11111 1111111 111112111111111

o
21
electrode portion being folded on the first electrode
portion; wherein the sealant partly flows and is
hardened between the first electrode portion and the
second electrode portion of the terminal.

. 21. A piezoelectric device as claimed in claim 20,
‘wherein the terminal further comprises an external
connecting portion_ extended from the first electrode
portion.

10

S 22. A piezoelectric device as claimed in claim 20 or
21, wherein the second electrode portion of the terminal
has a wall for preventing the sealant from flowing onto
a surface of the second electrode portion with the

15 projection thereon.

23. A piezoelectric device as claimed in any of claims
20 to 22, wherein the terminal further comprises a
groove for 1leading the sealant between the first
20 electrode portion and the second electrode portion, the
groove extending on a surface supporting the second
electrode portion from the external connecting portion
\,/ to the first electrode portion.
25 24. A piezoelectric device substantially as herein
described with reference to Fig.5 or Fig.16 of the

accompanying drawings.

Tk c L M S *



