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2 shoul d have an electrode filmat |east throughout electric charge of the
spurious vibration 11 are the-portion at which the electric charge of

thereIatrver wrdernthe drrectron of the X axis, as fundanental main

o,



15 indi cated at[err]and the part of bl ank central by &(ﬁ
dotted line in Figure 6. But it is aI sH!mlmIIH“IHIIM at corresponds to t he
el ectric charge of desirable that the ectrode 2 should be
the fugdamental nmain vibration 1, that is the central  a Ia&g
elhectr
~relatively narrow i n to ensure good values of the crystal resistance R and
© fRe, di re%?tq"b'ﬁct't‘?}t‘°'t?fé’°§(te&5€'F%°fs%°er“i‘ﬁHP%t ed at W2. In the notional
capaci taﬁ(‘gétlcswbra @econc @F'g@arg{eﬂfé %hape of the blank central portion 3
85 A fLPf Slibrt dg,m;gnc mthq,hgﬁg,gent invention is is narrow at the
centre5pﬁq5,t,mg.#,dts gceqmaughz,vm tHa®lankcensdloOWn i n Fi gures 8 and 9 in which a
front drpoHichgx@nd ivdheBaxiyidettidn sisghtantand | ef t hand sides of this el ectrode
12, whi clygrestecthartamadmim distascedhrow@bt i on of centre part with respect to the
Z axis. mawrrP'arttée@emmonteﬁetdxm&q>§ax's| s fornmed on a surface of a quartz

.t hroughout the nenber 11 by

t he bl an ’eété’r’i‘tbral oLt | nds
avaporgt%ggl% tfja, Br; o ??'ez\&f,) <3‘of the part of the quartz nenber 1. at

o,a |§~, eag,r),tw doMin alﬁ\| gctrode 12 may, as the electric

char ge owhitHe BIgiKcktaBporticdhadddgépottions S shown, have projections 1 2a and
12b whi chhieixdiddethemspeetive dedirecjectpide indoes not extend t hr oughout the froma
substa‘r’ﬁtt"@lﬂa .circul ar eI ectrode in the direc- whole of the part of the

Eb% %a‘é‘asr\?ﬁt)'ﬁ '"a"‘{P%gd}E?d 'H‘é"x axis, as indicated in Figure 8.
AI ter na- danent aI main vibra- tively, the
front dr th).{,rc &e :f,tg}f f%%géle ﬁg‘ﬁ,ﬂ d 30 tion | is concentrated. The
bl ank gﬁ&tneahra@@smuedgn&els}ﬁsdthroaghoa&han elli pse which is el ongat ed in the
di r ect i owhaé ofettbgpert pizhd pieznsledds m@hbendti ch di vide the rear driving the X
axis. A welalrtth'quqvgare#@dterfWemimalmlqaw ng a blank el ectrode 4 into two
parts. THare tral portion 13, is fornmed on the
opp05|£5ew§ gi ws&&zefcﬁ‘gaﬁﬁﬁgofsg §qm§(’)rts for a mask (not shown) of the
guart p£ e same which may be enpl oyed when the rear
drivi ng 7. Athmkn%khadaﬁhraﬁ,dﬁﬂékb-eﬁhﬂmbrhﬁr Figure 7. 35 electrode 4 is forned
by evaposubstaatiatisas haeinbefore ddBflbed wih eefera vol tage is applied to the front
drivin gloedm)éemow'arﬁisuweﬁmddlorlpélstﬂleon 3. However, if the electrode 12
- and t otthBaidaf thgpeomprpvies d@vingte 14, t he bl ank central portion 3 is made in
the rear _drivi ng quartz vibrator shown in Fi gures 8 and 9 oper at es
el ect rod({""%f,fm;x u;g&;g;"wﬁ"eb"ﬁ@f“h"d'd““f‘wé edge portions efficiently in the
fundanent;gsf;evﬁ're fatey m?,?ﬁaoba.“’"s res 188~ and 3b are not necessary.

AY, from Whlch copies dd.

does not easily operate 1 n the spurious vibration. 40 As stated above,

the central part of the blank 105 Furthernore, the notional capacitance Cm
“and the central portion 3 is narrow, as indicated at[err]i.e. crystal
resi stance R shown in the equival ent diagramthe central portions of the
rear driving electrode 4 of Figure 5 are inproved by virtue of the fact
that the project into the blank central portion 3. In other front

el ectrode 12 has projections 12a, 12b in the words, the right and | eft hand
parts of the blank direction of the X axis. That is to say, the crystal

45 central portion 3 which correspond with the right: 110 resistance R
decreases considerably, but the notion- and | eft hand conponents of the
electric charge of al capacitance Cmincreases only a little. Because the
Ldg spurious vibration are wide as indicated at[err] rear driving el ectrode:
12 is long in the direction of the the electrode material being absent or
removed here X axis, there is a |large neasure of overlap between over a

w de area. Thus the quartz vibrator of Figures the front driving el ectrode
12 and the rear driving 50 6 and 7 operates efficiently in the fundanental
main 115 el ectrode 14. vibration, but does not easily operate in the

spurious vibration. CLAIMS In
Figure 5 there is shown an eqU| valent circuit of a quartz vibrator
conprising an inductance L, a no- 1. A thickness-shear node

pi ezo-el ectric vibrator 55 tional capacitance Cm a crystal resistance R

and a 120 having an electrical or X axis and conprising a capacitance C

A quartz vibrator according to the pi ezo-el ectric nenber formed of a

mat eri al which present invention can have an inproved Qvalue, a can

vibrate both in a fundanental main vibration nuch reduced noti onal

capacitance Cm but a and in a spurious vibration, opposite

surfaces of the sonmewhat increased crystal resistance R In the

pi ezo-el ectric nmenber being provided with driving 60 quartz vibrator

according to the present invention 125 electrodes one of which has a bl ank
central portlon the stray capa0|tance |s hardIy affected by t he the |

[ T . . o ' - 1 S T L, R 1



C L M S* 3
GB2048565 B 3 said direction on opposite sides of said central
part at which conponents of the electric charge of the spurious vibration
are concentrated. 2. A vibrator as clained in claim1 in which the 5

maxi mum di st ance t hrough which the blank central portion extends in the Z
axis direction is substantial- |y greater than the maxi mum di stance through
which the blank central portion extends in the X axis direction. 10 3.

Avi bratorascl ai nedinclaim 1 or2in which the blank central portion is
part-circular in shape. 4. A vibrator as clainmed in any preceding cIa|n1|n
which the blank central portion has edge portions which divide the
respective driving electrode into 15 two parts. 5. A vibrator as clainmed in
any preceding claimin which the blank central portion extends throughout
the whole of the part of the piezo-electric menber at which the electric
charge of the spurious vibration is 20 concentrated but does not extend

t hr oughout the whole of the part of the piezo-electric nenber at which the
el ectric charge of the fundanmental main vibration is concentrated. 6. A
vibrator as clainmed in any preceding claimin 25 which the other driving
electrode is elongated in the direction of the X axis. 7. A thickness-shear
node piezo-electric vibrator substantially as her ei-nbefore descri bed Wi th
refer- ence to and as shown in Figures 6 and 7 or in Figures 30 8 and P
t he acconpanying draw ngs. Printed for Her Majesty' s Stationery. Cfflce§;
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