; CDe3eWsWR\ x66T' + GR 99 P 1767 - 1 Description 29 October 2003 Method of,
< and device for, fitting conponents on substrates 5 The invention relates to
a nmethod of, and a device far, fitting conponents on substrates.
Arrangenents for fitting electrical conmponents on substr&i®stobérgearti cul ar
printed ciggusd boards, have to be capable 10 of conpensating for different
substrate thicknesses, deviations in the substrate geonetry and different
thicknesse& %g {?ﬁiggnponents. US 5 285 946 discloses, for this purpose, a
devi ce for Ing el ectronic conponents on the surface of printed
circuit boards, ~.n which a suction-tube tip is nounted resiliently as the

retaining wlewi 6. TR S L@ | i@AL UMK NG aghi eyRs tRenpidneaitson gher e,
when the conponents are positioned on the substrafe and/or when 20 the
suction tub®§ErPeSFti oned on the component in a feed arrangenent, the
necessgry contact pressure is achieved w thout the conponent being

destroyed by an excessive pressure. 25 AﬁF%Qe gongo ents, are received from
feed arrangtheht et heRelSpAR§s tSulj &G Lonpshent £5VpFEnduitced

accel erat it iide agegperahten ber e sunystheates ge Rpoaghementshe fmanmponent
to fall off, the retaini devj ce, for ex | e a suction tube, Su

conponent Wit %r e qlc?sqqg?tfe? t Iﬁoénwr}acgul T or?%%ser%r(?#eesﬁand?plon t he
conponent dadtti gl £y cpe ihaeidngs 1xcbet r bpeatisd dnalyeortd hee orhpalignd, in

t he I9§t C onent s Eﬁgﬁ{nlQ%rlngg??F?%§Q|ngHb§QQa%@ Stﬁ@%k@%@@%@? errors

duri ng° movi ment 6f tHe cohponent heads or of the substrates. 35 The
obj ect of ddvd dtiam i oin i sthewussulesspees f ygeomethyd end addffegevitce for,

fitting c Hbst & at so¥hLghsensure that the conponents are
recei ved %efﬁlll a ySSSé)é]GI% 99 Paﬁt'76% - 2 S29 Oct ober 2003 and al so ensure a

sufficient contact pressur e for the conponents on the substrate. The object
i's achi evegs accagligys t @i shEokBYENtHRN Hyif pubpbBed havdegitsefbeatures of
patent _clai,m1 and Qg a , ,
15 fitting eléctronic components on the surface of printed
circuit boards, in which a suction-tube tip is mounted
resiliently as the retaining device. This resilient
mounting achieves the situation where, when  the
components are positioned on the substrate and/or when
20 the suction tube is positioned on the component in a
feed arrangement, the necessary contact pressure is
achieved without the component being destroyed by an

excessive pressure.

25 As the components are received from feed arrangements,
these springs subject the component to pronounced
acceleration. The acceleration here may be large enough
for the component to fall off the retaining device, for
example a suction tube. Such component which are lost

30 in this way results, on the one hand, on the
component-fitting cycle having to be repeated and, on
the other hand, in the lost components remaining in the
machine, and this may produce errors during movement of
the component-fitting heads or of the substrates.

35
The object of the invention is thus to specify a method
of, and a device for, fitting components on substrates

which ensure that the components are received reliably




devi ce having the features of patent claim2. Claim1 here provides that

. the retaining device is coupled firmy to the conponent-fitting head at the
10 nmonment at which it noves away fromthe feed arrangenent, as a.result of
whi ch the retaining device and thus al so the conponent |arC@tbdefpost are
noved di reat by Ipy it7/lse accel erati on of 2t he retaining device. At the nonent
at which the retaining device is 15 positioned on the conponent, and at the

monent at uhi oh o - Lhe, component | 5. pasi tighed on Lhg substial eppeat | east

t hat part 0 ar ni ng devi ce irect Swar d conponent
nount ed resmppeamty on téleatsivdrs tx@ttehe conponent-fitting head. This ensures
that a 20 sufficient contact pressure is provided w thout the conponent
and/ or the substrate being destroyed by excessive pressure. In the case of
t he devi cBh@sokljgicted 5 Pt i8¢, 2rEQASI17S dre Bhevila&&nitd %o d&¥ ,@ duri ng

accel erathopngh Hag imRf a&rﬂé ngeggﬁk@% IdE tﬁgtehtecctllmn ayaynlr ¢y the feed
arrangenent, at |east to danp the action of the sprlng being relieved of
r

stre55|ngjeW%F§ BP§6n9n§ﬁFe§e@R¥¥Q%u9%uﬁﬁﬂ%ﬁ%t?%ﬁlﬁc ng on the conponent
is relatively low 30 in relation to a free-sw nging spring. A particularly

straightforward configuration of these neans is produced, as clained in
clain?3, TRock IS bBFSVHAESH, tgﬁ?lnﬁgﬁccﬁ?ﬁgéPFBH i SeYhESdit%ect i on 35

away fromdsdmeléeedfJau’rﬂtJa_,nge:menthedawmpbeeatt—ifdmtafngt heespr i ag kgieng
relieyed of eSS|ng ision is e Ty well - e cl in claim
9, fgg thenﬁ'%rg s t9 be gégﬁgnedgsuc qﬁg %ﬁ@”&ccgngratlgﬁe g%#%pg P 17 6
7 - 2 a -arSp¢ndet, 2663ammg6ﬂlbnofhywkﬂkiEﬂ&aﬂgeaannngmdﬁwﬁm%ctly on

t hat regugg%ogh%@e éf%g g§%§g$thlcfokgtgarqﬁteqttoggédnkn%dponponent

GR99 P 1 e device as clained in claim5 operates
parti cul &izeeklyably ﬁhﬁtﬁé@eﬂﬁéaﬁéa)@s af e thesi xR BENG 0 GSVILTG -el enent s

whi ch captbe smbt chegeBY a 30Ntk cHN khand, rd ik depepdenseies the position
retaining device 5 in each case, ejther couple the latter firmy to

of th
t he %%npéﬁEHFWQQ?@r@PhE%E F8§p9ﬁ6n60m&ﬂﬁwﬂ% the PeRePledF 8718Bcoupl e the
retaini ngrdevisepbdnontt he ¢oyianieited i bhi npeheathsthets et atnilegsdevice is .

rounted rgsid i gatly ypen,decoupled, W th e Sl lnt N Hi%ected
toward the component is mounted resiliently in relation

to the component-fitting head. This ensures that a

20 sufficient contact pressure is provided without the
component and/or the 'substrate being destroyed by

excessive pressure.

In the case of the device as claimed in claim 2, means
25 are provided in order, during acceleration of the
retaining deviée in the direction away from the feed
arrangement, at least to damp the action of the spring
being relieved of stressing. This also ensures that the
acceleration acting on the component is relatively low

30 in relation to a free-swinging spring.

A particularly straightforward configuration of these
means 1is produced, as claimed in claim 3, by shock
absorbers which, during acceleration in the direction
35 away from the feed arrangement, damp the action of the

spring being relieved of stressing.

Provision is equally well made, as claimed in claim 4,
for the means to be desicned such that the acceleration




10 necessary contact pressure of the conponents on the substrate is

. achieved. As clained in clains 6 to 10, the switchable coupling el enents
may be realized by different principles, such 15 as vacuum coupl i ng,
magneti ¢ coupling, adhesion coupling or nmechanical coupl29Qctob&e2003venti on
will be ex&IRai9r9eg’ il&bre detail, by"wad§ of exenplary enbodinents, with
reference to the figures 20 of the drawings, in which: Figure 1 shows a
side view alvag retamnivige dévede Hefoigemént etachtes aieenpagendn thet
retaining devi.ce noft tei ng Egri ng-d flected, 2 gjin%ure 2 haws a side view
of a retai AFig device-bnck®reRaE%t EFYHESR aY”b]tﬁ?fb n‘i}}r%FEﬁ et8V8hBws a

si de vi ew ¢heacpetainsmy. devi ce 30 before it fetches a conponent, the
coupling el enent not being activated, and Figure 4 shows a side view of a
retaining device, with the coupling elenent activated, once a 35 conponent
has been fetched, Figure 5 shows a side view of a retaining device, with a
shock absorber, before it fetches a conponent, and GR 99 P 1767 - 3a 29
QOct ober 2003 Figure 6 shows a side view of a retaining device, with a shock
absorber, once it has fetched a conponent. 5 Figure 1 illustrates
schematically, in side view, a suction tube 1 as a retaining device before
the latter fetches a conponent 2 froma feed arrangenent 8 (not
illustrated). The suction tube 1 retains the conponent 10 by suction air.




GR'99 P 1767 - 4 20 Cctober 2003 Other retaining devices may retain

. conmponents 2, for exanple, by adhesion forces. The suction tube 1 here is
fastened on a conmponent-fitting head 4 of an automatic conponent-fitting
machi ne (not iIIustrat ed in anynore 5 detail). At |east $dakioBarsoddf the
suction tLLJ?)@ ¢hghs directed towargl the conponent 2 ?s connected to the
conmponent tti ng head 4 here via a spring elenent. When the suction tube 1

is positioned aon the conponen t he ring_element 5 of the suction tube 1
achi eves 19'% heS¥ifgatdon® Qﬁé’?%‘;t h8 €§r‘?t1§bt5p?8§§8&330fpat%cs Fh tube 1

on the conpongsibly dioes that exiceednemrdef ared ﬁeedgheldm aed,codluieng | n t he
case of th r OcCess |IIustrat d |n f0 qur | ng t conponent
2 with the HHEBFS é‘ §uctcf%rh ﬁﬁb wf,t ee‘fs% |on C? %ng :nngl %ﬁirfg t he
part 3 direct ddpeoveaneet hen cohporperait2on socfoumeedretaeotlhy tde v ine
CoMpOngN 4+ bal NEAC. 1 ARyl ol Lo I ACEELRED! O Ply LBB  cne
conmponent Fitor ng head 4 act 0 e corrponent

el i mi nat es:CtrhIeora%WEréeteflflecbe@fi t(pes stﬁ“r‘i? NGOEPeRBAL S5 are triﬁc‘selpﬁsjdess The

accel eratign of dtef&%u‘riﬁr@one@ﬁef' ttﬂertgalh?ﬁdg4 MR s befhbﬁher dHan in the
case of utilizing a resilient part 5 w thout there bei ng rlsk of the

25 conponePenenttfagtong bﬁédsué‘theorm%bn&naufiﬁ?{gceh

process. TLI‘E§1ITPJS§§1}/[ WSS eéeohglfé@bl eNetn NWe&ee@monemtfltmte ng
capacity. Figure | ustrates a

urt her exe | ar nbodj nent of h30 a
suct i & td“t?ecq_s$%r¥| FERG R PSR < add, Hg é?‘?oﬁ?n%ﬁe FhctiPén tube 3
whi ch i s diumect edité onar dchheveanponent 2 |s connect ed to the
conponent-fitting head 4 by a spring 6. Al so provided are swi tchable
coupling elenents 7, which are not active in that position of 35 the
suction tube ehacheds id |obaimsed ito f1Qurah® s$switchehlet koupddmnidon tube 1

|5 POSTL] e S0 NBaGORRONAN) 22 6 IOt acho BRESBUES, | Suekoduced by

the stressing o trin As the component 1s recelVved, the swi t chabl e
coupl 1hg @enemasumr e coupd id@,obeMaZOEE IR 9FOPPIZAEE - 48dbgéiofat ed, as

a resul t. ofo b chythe ﬁ@éhggléageggbpqlh@ the conpressed ‘state, as is
'|IIustrated in figure 9. This neans that it is only the accel eration of the

conponent-fitting head 4 which acts on the conponent 2. 5 As the
accel er at imfe of nv 88t coAPAAENt Hd tékplUahead 4ndecssaseéstail, by way

of exemplary embodiments, with reference to the figures

20 of the drawings, in which:

Figure 1 shows a side view of a retaining device
before it fetches a component, the retaining

device not being spring-deflected,

25
Figure 2 shows a side view of a retaining device once
it has fetched a component,
Figure 3 shows a side view of a retaining device
30 before it fetches a component, the coupling
element not being activated, and
Figure 4 shows a side view of a retaining device, with
the coupling element activated, once a
35 component has been fetched,

Figure 5 shows a side view of a retaining device, with

a shock absorber, before it fetches a

component, and




29 Cctober 2003 GR 99 P 1767 - 5 the arrested formation 7 can then be

rel eased again. It is thus possible for the conponent then to be set down
again in the desired renote position on the substrate, with defined contact
pressure, under the influence of 5 the spring 6. The sw jgbateber Zooap! i ng

el ements Grmey lpe 1real i zed here on tBa basis of different principles which
are known per se, such as vacuum coupling, adhesion coupling, nmagnetic
coupling or nechanical coupling. The 10 nechani cal coupling can be

achi eved, for exanple, via a piezo elenent. Figure 5 illustrates a suction
tube 1 wi Fhgarshéck sdisstr bersdehveaw a8 eha&edadtiidiy tdmelasi sWikkt down on
15 the conponent 2, damps,dihe Hyd e Act isHeof tthe 18981 ngebchall M@st, to a
very small extent. As the conponent 2 is received fromthe feed arrangenent
8 in the manner ill| &SRR En figure 6, 20 the shock absorber 9 achieves

t he siguation where the spring 6 is only relieved of stressing wth danping
action, as a result of which the ¢ onent f is subjected nore or_less to
the accel ERgHESn by %%ﬁ%%t¥%EeEoﬁﬁ§ﬂgﬁﬁt¥?? thy Hdhd 5495 4887 ackel erat ed.
It is 25 ghs@ibhe tGase inakhias wxenpliaty eabbdenbetf orleatttehel slatpi ng of the
spring action reduces the acceleration acting on th nent The

sol ution QEESPGanatSOFWQWeﬁ&en i%ﬁcﬁhﬁ%s FF%3da%%%§?%$§R?o%£péﬁ%&e t he
suction tabesswirkhehi)gherth@csekedahi aubeasl areesiht dhesdehpotents possi bl e
for e ongonﬁnts ta be received over the sane period of tine, and the
conportent 2¥i £ Cafddity of the automatic conponent-fitting machi nes

i ncreases 35 correspondingly. 29 Cctober 2003 Cains 6 1. A nethod of
fitting conponents (2) on substrates, in which 5 - a conponent-fitting head
(4) with an assigned retaining device (1) which is. nounted resiliently in
relation to the conponentfitting head (4) by a spring (5; Q, is |lowered
under the stressing of the spring (5,




10 6) in a .direction away fromthe conponentfitting head (4), onto a

. conponent (2) located in a feed arrangenent (8), - the conponent (2) is
gripped by the retaining device (1) ; 15 - when the conponent-fitting head
(4) is raised; the action of the spring (5, 6) being rel2®gedbef 2003 essi ng
IS prevent@rl 9 Bt 1véast danped, the-conmponent-fitting head (4), with the
retaining device (1), is displaced to a 20 predeterm ned position above the

substrat e,o¢ e COMANENtnd 2hel,g 38t ﬂgyn,ré&dﬁﬁ S O ot heegpring (5,
6), on the substrate. 2. A device for fitting conponents ((:ﬁ) on substrates,
25 havi ng *X¥BPpdneht- REDEISAGThdRr 999 wihehSeahibe toRer dd "fito e

conmponent st{AeR8d BaAViaGGpdeast - pnet i ghaniadg deyecan( Butffatid ch at
| east the part é%%g which is directed toward_the conponent (2), is nounted
t

resilient |SPTERP f 6ht309t M HEL BB npdvent L £ EEERG tREad1 P 4) 2" Spri ng
(6), charaidteaized A8 nbatstmmalsz (p%.rtg.oﬁlztlaéesp&a%dedubiden ordeiicH he ]
resilient .mountin urin cceleration of the retainin vice (1) in the
direction3§%d§lf?gﬁga F@&%ngﬁiﬁbeﬂ%ﬂPo?gyF 0 '35 %?%9§gfe§rt§ttﬁ5%st to
danp t he auinmonehtthetspngnthd€ad Bei hgreel véweda ofspst ires Sieigment20

~Cct ober 03 6 . .The .devi.ce supstrates .as that the, pean, which, during
fromthe ﬁggﬂjtﬁ%ésﬁPfﬁéoFqu%ﬁ fi%?iﬁ&%ﬁ%ﬁ%ﬂﬁéﬂ%n(§$goﬁ9ﬂgﬁq%&§in claim
2, charactZerthedspriage elesigmedSasfshiek abstrilber scyl®y aceelherateison in the

di recfgyon Y/ ) a j bekn el of
str esis(? ng_@]\@&f‘%%ggggggga_egg %Igt ?g)tno@gcr@%%%gi‘%%hgkdge%cg u? ‘éﬁ%}p itting
conponent $99 én dubsheatexr@nenti FeddPascIn@tn 2xcerdr st eifiagdi n t hat
t he means ideskaess syghyéhat the accel eration away fromthe feed

B
arrangenent (8) ‘ _

In the case of the process, illustrated in figure 2, of
15 receiving the component 2 with the aid of the suction
tube 1, the suction tube 1, including the part 3
directed toward the component 2, is coupled directly to
the component-fitting head 4. As a result, the
acceleration of the component-fitting head 4 acts
20 directly on the component 2. This eliminates the
adverse effect of the spring element 5 in this process.
The acceleration of the component-fitting head 4 may
thus be higher than in the case- of utilizing a
resilient part 5, without there being any risk of the
25 components 2 falling off the suction tube 1 during the
receiving process. This makes it possible to achieve a

higher component-fitting capacity.

Figure 3 illustrates a further exemplary embodiment of
300 a suction tube 1 in side view. In this case, that part
of the suction tube 3 which is directed toward the
component 2 is connected to the component-fitting head
4 by a spring 6. Also provided are switchable coupling
elements 7, which are not active in that position of
35 the suction tube which is illustrated in figure 3. If,
then, the suction tube 1 is positioned on the component
2, a defined contact pressure 1is produced by the
stressing of the string 6. As the component is

received, the switchable coupling elements 7 are




5 acts directly on that region of the retaining device (3) which is
directed toward the conponent (2) . 5. The device for fitting conponents
(2) on 10 substrates as claimed in claim4, characterized in that the neans
are designed as coupling elements (7) which can be sw t citedcBye2aant r ol
unit and, Qgurggg t ccel eration awaysfromthe feed arrangenent (8),
couple that region of the 15 retaining device (3) which is directed towards
t he conponent, (2) firmy to th co&ponen -fitting head (4% and then

decoupl e.@ﬁé@%%’ga‘?%:a&’eﬂzt & G 1% tTRG CHnBohEREL "E2) on 20
substrat exhas ebappredsied citatep, achaiactidrliwsed dtred han thegoper 4ti on of
the swi tchahl e coupling, elenents (7) _iS b d updg n 7. The
device fo isttf"ﬁap’go Bﬁéntﬁp(f)s( ozr?n}% sﬁ%%t ragc{l:eés/laéa;s C %l?m%; i%hgl aimb5,
char act er icosgppdrrertthaf i t hengpeeadi dnwbfl chhe i tohabhe eeupPRagtelenents (7)
i s based adhesi e 8.-T evi d444 opanens (2) on
30 sub%trg’[gesggg c?gfgnggglglﬁggpai meT]@%%aﬁ?c e{%ne% fitlnﬂ‘{]%zli t he opgr ation of
t he switchiglireacsmml i ng el enents (7) is based on magnetic coupling. 9. The
device for fitting conponents (2) on 35 substrates as clained in claimb5,
characterized GR9 9 P17 67 _ g _ 20 Cctober 2003 in that the operation
of the switchable coupling elenents (7) is based on nmechani cal coupling.

10. The device for fitting conponents (2) on 5 substrates as clainmed in
claim9, characterized in that the nmechani cal coupling is brought about by
a piezo element. /N /NL*4/ NYC/ N / Nl MB/ NYZ/ NSI >/ NY4/ Nf / NY' </ NY /N@ Ol fg
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per se, such as vacuum coupling, adhesion coupling,

magnetic coupling or mechanical coupling. The

10 mechanical coupling can be achieved, for example, via a

-

piezo element.

Figure 5 illustrates a suction tube 1 with a shock
absorber 9 which, as the suction tube 1 is set down on
15 the component 2, damps the spring action of the spring

6, at most, to a very small extent.

As the component 2 is received from the feed
arrangement 8 in the manner illustrated in figure 6,
20 the shock absorber 9 achieves the situation where the
spring 6 is only relieved of stressing with damping
action, as a result of which the component 2 1is
subjected more or less to the acceleration by which the
component-fitting head 4 1is also accelerated. It 1is
25 also the case in this exemplary embodiment that the
damping of the spring action reduces the acceleration

acting on the component 2.

The solution according to the invention makes it
30 possible to operate the suction tubes with higher
acceleration, as a result of which it is possible for
more components to be received over the same period of
time, and the component-fitting <capacity of the

automatic component-fitting machines increases

35 correspondingly.
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Claims
1. A method of fitting components (2) on substrates,
in which | ‘
5 - a component-fitting head (4) with an assigned
retaining device (1) which is mounted

resiliently in relation to the component-
fitting head (4) by a spring (5, 6), is
lowered, under the stressing of the spring (5,
10 6) in a direction away from the component-
' fitting head (4), onto a component (2) located
in a feed arrangement (8), , ‘
- the component (2) is gripped by the fetaining
device (1),
15' - when the component-fitting head (4) is raised,
the action of the spring (5, 6) being relieved
of stressing is prevented or at least damped,

- the component-fitting head (4), with the
_ retaining device (1), is displaced to a
20 predetermined position above the substrate,

- the component (2) is set down, under stressing
of the spring (5, 6), on the substrate.

2. A device for fitting components (2) on substrates,

25 having a component-fitting head (4) which can be

lowered onto the components (2) and having at

 least one retaining device (1), of which at least

the part (3), which is directed toward the

component (2), is mounted resiliently in relation

30 to the component-fitting head (4) by a spring (6),

characterized in that means (e.g. 7) are provided

din order the resilient mounting, during

acceleration of the retaining device (1) in the

direction away .from a feed arrangement (8), to

35 prevernt or at least to damp the action of the
spring (6) being relieved of stressing.
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substrates as claimed in claim 2, charactérized in
that the means are designed as shock absorbers (9)
which, during acceleration in the direction away
from the feed arrangement (8), damp the action of
the spring (6) being relieved of stressing.
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4. The device for fitting components (2) on
substrates as claimed in claim 2, characterized in

that the means are designed such that the

acceleration away from the feed arrangement (8)

5 acts directly on that region of the retaining
device (3) which is directed toward the component
(2).
5. The device for fitting components (2) on
10 substrates as claimed in claim 4, characterized in

that the means are designed as coupling elements
(7) which can be switched by a control unit and,
during the acceleration away from the feed
arrangement (8), couple that region of the
15 retaining device (3) which is directed towards the
component (2) firmly to ;he component-fitting head

(4) and then decouple'the same again.

6. The device for fitting components (2) on
20 substrates as claimed in claim 5, characterized in
that the operation of the switchable coupling

elements (7) is based on vacuum coupling.

7. The device for fitting components (2) on
25 substrates as claimed in claim 5, characterized in
that the operation of the switchable coupling

elements (7) is based on adhesion coupling.

8. The device for fitting components (2) on
30 substrates as claimed in claim 5, characterized in
that the operation of the switchable coupling

elements (7) is based on magnetic coupling.

9. The device for fitting components (2) on

35 substrates as claimed in claim 5, characterized




10%m& ()-9!'3 @10%ePer& ()-m 10...//S01}[9[ M?0
H~""10998& ()-s!"109%& ()-s!'$ ,FI10%& ()-!", Fl 109%&' ()-s!s10%& () -
, S109&' ()-111T223r 3WU3[ M?0 IY/ 109 ()-SI~"1'G'1098& ()-@1 "' G 10%& ()-@ |
Z'"10%*& ()-@1 Z"10%&' () - "10988& () -sr33+4, 4- 4. 4450088 ctober 2003
1Y/ " 10% @QRO%® (B -¥71637 10%& ()-- 10 308 -
10! YO6G'109&' ()-z! Y/ "10% / & () - S5Wb- 4. 4450M?0 'Y/ " 109 @ 109%&' ()-f!3
10% ()-- 10 1&,]36{153@6@%/%&;{1@1%& Ge! darumlalrdeadipaiag c-
Headi ng 23] c i ng Headi ng 43]c" "Headin l.c” Headl ng 63]c"
"Headi ng 73] ¢" elidawditfy €3] c's "R ngn 93FER ingéﬁ»aﬁ%ﬂlp d@gr aph Font z
| >~$u* +- 1W268: <>@DF|—L]L#/V\B ()*? yB9q!#h& *u-. 1r 35V\5+ -.10123456789:
< >?@Ti nes New RonmanAri al Courl er N%\N h . Root Entr (%Docur@nt
"#$9g ()19-- . ME3456¥d6S <=Lo@mp f1tting gohpbnen

5 substrates as claimed in claim 9, characterized in

on

that the mechanical coupling is brought about by a

piezo element.




