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vertical through-hole and securely fitted in the up- per open end of  the
housing. 16, and  a pipe like . This  invention  relates  to  an
ultrasonic      plug 28 of which a lower portion  is fixedly fitted In
transmitter-receiver (hereinafter referred  to  as    the central
through-hole of the insulating member      - "transreceiver"), and more
particularly to an ultra-   5   28.. The plug 28 and positive electrode 20
are sonic transreceiver for measuring the flow velocity   electrically
connected to each other by means of a and flow rate of gas flowing through
a pipe using     first lead wire 30 The connection of the lead wire
ultrasonic wave.       .                             30 with respect to the
plug 28 and positive  elec An apparatus has been developed and exten-
trode 20 is carried out by soldering. Likewise  the          ... sively
used in a variety of fields which is adapted   10  negative electrode 22
and  housing 16 are elec- to measure the flow velocity and flow rate of gas
trically connected to each other through a second such as air, steam,
exhaust gas or the like flowing   lead wire 32 by soldering. through a pipe
utilizing a variation of propagation      The ultrasonic transreceivers 10A
an 10B con- velocity of ultrasonic wave propagated through the    structed
as described above  as shown in Fig 1 . gas.    .   are integrally  mounted
in terminal boxes 34A Such a conventional apparatus for measuring       34B
which are then fixed in sockets 36A and 36B the flow velocity and flow rate
of gas utilizing      of the pipe 12 by means of  screws or flanges
ultrasonic wave is typically constructed in such a    respectively. manner
as shown in Fig. 1 More particularly, an          Unfortunately the
measuring of flow velocity aratus shown in Fig. 1 includes a pair of ultra-
20   and flow rate of. hot gas such as steam or the like sonic
transreceivers 10A and 10B arranged on a  flowing through the pipe 12 by
means   of the ultra . wall of a pipe 12 in a manner to be obliquely
sonic transreceivers  10A and 10B  described above receivers 10 are
alternately excited arid controlled  with the hot gas so that the
transceivers may by a controller 14. Thus, in the apparatus, the flow   25
undergo a sudden temperature variation  and a se- velocity and flow rate of
gas flowing through the     vere heat cycle. pipe 12 are measured on the
basis of the dif-           Such temperature variation and heat cycle lead
-ference between a period of time for which ultra-       to the generation
of deviation thermal strain due to sonic wave is propagated from the
transrecelver      the difference in a thermal expansion coefficient 10A to
the transrecelver 10B and that for which it is  30   between the housing 16
and the plezoelectric tran- propagatedfromthetransreceiver10Btothetrans-
sducer 18,            resulting in internal stress being pro- receiver 10A.
duced  at the  and the piezoelectric transducer 18. .
In general, the conventional ultrasonic trans-  housing 16 and the
piezoelectric transducer18 receivers 10A and 10B. used in the flow velocity
When the so-produced internal stress of thermal and flow rate measuring
apparatus each are typ-  stress   is above the              bond cally
constructed as shown in Fig. 2. The conven-     used in the transreceiver
10 any breakage occurs tional ultrasonic transreceiver 10 includes a hous-
at the adhesive bonded portion to cause the plezo- ing 16 formed of a metal
material to have an upper    electric transducer to be gradually  peeled n
end and a lower closed end. The ultrasonic     the housing.
- transreceiver 10 also includes a piezoelectric trans-   40  Such peeling,
causes  a gas boundary layer to ducer 18 formed of a ceramic material and
having      be formed between the plezoelectric transducer 18 piezoelectric
characteristics, which is fixed on a    and the housing 16, so that an
ultrasonic  pulse bottom wall of the housing 16 by means of an
signal received by the piezoelectric tt transducer 18 adhesive. The
piezoelectric transducer 18  Is        may be subjected to the attenuation
of propagation formed on an upper surface thereof with a first  45   due to
diffusion, absorption, dispersion anti the like electrode or positive
electrode 20. The positive      to be highly decreased in level.it would be
consid- electrode 20 is made of a suitable material such as   ered to use
an adhesive of  high bond strength in gold, silver, nickel or the like into
a film-like shape  . order to prevent such peeling. However  this by vapor
deposition, baking, plating or the like.     causes the interial stress
due to the devistion Also, the piezoelectric transducer 18 is formed on a
50  thermal strain to be generated in  the interior of the lower end
thereof and a peripheral surface in prox-   piezoelectric transducer 18, so
that it may be imity to the lower end with a second electrode or     broken
to a degree suffcient to fail in the transmit- negative electrode 22 and a
connection 24 in a        ting and receiving of ultrasonic
wave.Accordingly, manner to be contiguous to each other. The nega-   the
transreceiver falls to measure the flow  velocity tive electrode 22 is
formed in substantially same   55   and flow rate of gas flowind through
the pipe 12. manner as the positive electrode 20.
Further the  direct contacting of the trans- The ultrasonic transreceiver
10 also includes     receiver with hot gas causes  it to be heated to a an
insulating member 26 which is formed with a        temperature approximate
to that  of the hot gas. 2,    



3                 EP 0 260 335B1             .        .4 This leads to the
melting of solder used for con-   is known, wherein an elastic member Is
placed necting the lead wires 30 and 32 to the electrodes  between the
transducer and the bottom wall 20 and 22 of the piezoelectric transducer
18, re-       According to the invention there is provided an suiting in a
failure in electrical connection there-  ultrasonic transrecelver
comprising: between.                       .                    a housing;
In order to minimize such a problem, it would    a piezoelectric transducer
arranged in said  housing be proposed to use high temperature solder. How-
and provided with a first electrode and a second ever, this promotes a
solid metal-molten metal dif-  electrode fusion phenomenon which causes
metal forming        a plug mounted with respect to said  housing and the
electrodes 20 and 22 to be diffused into molten   10  electrically
connected to one of said electrodes; solder metal during soldering, because
the solder-  and                        . ing is carried out at a high
temperature; This re-  a bias means for forcedly pressing said  piezoelec-
suits In the peel strength of the electrodes 20 and  tric transducer
against said  housing. 22 being  highly decreased to lead peeling of the
characterized by lead wires 30 and 32 from electrodes.           is   a
pressing means laterally  arranged between said Also, the exposing of the
piezoelectric trans-   housing and said plezoelectric transducer  in a -
ducer 18 to a high temperature for a long period of  manner to be forcedly
pressed against said piezo- time highly promotes a solid metal-solid metal
dif-  electric transducer and said, housing    and formed of fusion
phenomenon which causes metal of the         an electrically conductive
material  to electrically ......electrodes 20 and 22 to be diffused Into
solder   20  connect the other one of said electrodes of the metal, so that
the electrodes may be peeled from    piezoelectric transducer  and said
housing to each the piezoelectric transducer 18 together with the   other
therethrough. lead wires 30 and 32.
Further advantageous, embodiments  of the in Such a failure in electrical
connection between  vention are defined in the subclaims the electrodes and
the piezoelectric transducer due   25  The  invention accordingly comprises
fea to the peeling of the electrodes therefrom renders  tures of
construction, combination of elements and the measuring of the flow
velocity and flow rate of  arrangement of parts which will be eaemplified
in gas flowing through the pipe substantially impos   the construction
hereinafter  set forth,   and the scope sible. This requires the ultrasonic
transreceiver to  of the invention will be indicated  in the claims be
frequently replaced.                        30       For a fuller,
understanding  of the invention ref- To overcome the above disadvantages, a
trans-    erence Is had to the following description `taken in receiver has
been developed which is described in   connection with the accompanying
drawings US-A-3 890 423 defining the closest prior art. This  which like
reference numerals disignate like or known transreceiver comprises a
piezoelectric tran-  corresponding  parts throughout wherein sducer which
is arranged in a housing, and is  35     Fig. 1 Is a schematic view showing
a general provided with two electrodes. A plug consisting of a   structure
of an apparatus for measuring   the flow lead, a pin and a screw is mounted
in the housing      velocity and flow rate of gas flowing through a through
an insulating bushing. The transreceiver       pipe;       ''
- also includes a metalic spring forming a bias           Fig. 2 Is a
vertical sectional view showing a means for pressing the transducer against
a bottom   40  conventional ultrasonic transreceiver wall of the housing.
Thus, the spring, the pin and     Fig. 3 is a vertical sectional view
showing an the lead together form an electrical connection. As
embodiment :of an ultrasonic transreceiver  ac- a result, the piezoelectric
transducer is forcedly     cording to the present invention; and    .
pressed against the bottom wall of the housing by      Fig. 4 is a
vertical sectional view showing a means of this spring so as to be in close
contact  45  modification of  the embodiment shown in Fig. 3. with the
bottom wall of the housing, such that not      Reference is first made to
Fig. 3 wherein an only the formation of a gas boundary layer between
embodiment of  an ultrasonic transreceiver accord- the housing and the
piezoelectric transducer, and   ing to the present invention is depiceted
the ultra- the breakage of the piezoelectric transducer may    sonic
transreceiver  includes a housing 16 formed -   - be effectively prevented,
but satisfied electrial con-  50  of a metal material to have, an. upper
open end and nection in the transreceiver may be ensured. No     a lower
closed end. The ultrasonic transceiver soldering for electrically
connecting the transducer  also includes a piezoelectric  transducer 18
formed to the plug as well as no adhesive for mounting the  of a ceramic
material to have piezoelectric  char- transducer in the housing are
required. Further-     acteristics. The  plezoelectrc transducer 18 is
more, the known transreceiver includes a liquid  55  formed on an   upper
end surface thereof  with a first such as distilled water or oil serving as
an interface  electrode or positive electrode 20, as in the con- between an
electrode and the housing.               ventional ultrasonic transreceiver
described above From US-A-3 771 117, a transducer installation   Also, the
plezoelectric transducer 18 is formed on a    
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or nega-      Fig. 4 shows a modification  of the embodiment tive electrode
22.                                  shown in Fig 3 The modification is so
constructed The transreceiver also includes ah insulating   that a
conductive plate member 58 is interposedly member 26 which is formed with a
vertical through-  arranged between a bias means  40 and a positive hole
and securely fitted in the upper open end of   5   electrode 20. The
conductive plate member 58 is the housing 16, and a pipe-like plug 28 of
which a  formed of a. metal material and arranged in close lower portion is
fixedly fitted in the through-hole of  contact with  the positive electrode
20. Such con- the insulating member 26. The plug 28 and positive  struction
effectively . prevents an oxide film  from  :. . electrode 20 are
electrically connected to each     being formed on the positive electrode
20 to there- other by means of a first lead wire. The connection   10  by
ensure satisfied electrical connection between a of the lead wire with
respect to the plug 28 and    plug 28 and a plezoelectric transducer 18.
Also positive electrode 20 may be carried out by solder-  this prevents the
wearing of the positive. electrode ing. Also, the negative electrode 22 and
housing 16  20 due to the vibrational contact  between  the elec- are
electrically connected to each other through a  trode 20 and the bias means
40. The remaining second lead wire by soldering.                 15  part
of the modification Is constructed in substan One of features of the
present invention is that  tially the same manner as the embodiment of  Fig
a bias means generally designated by reference      3. numeral 40 is
provided between the plug 28 and          Thus, it will be noted that the
embodiment the positive electrode 20 of the piezoelectric trans-  shown in
Figs. 3 and 4 positively eliminates er 18 to forcedly press the the
piezoelectric  20  above-described  disadvantages  encountered with
transducer 18 against a bottom wall of the housing  the prior art utilzing
soldering and  effevtively  and 16
stably keeps satisfied electrical connection  of the     the The bias means
40 comprises a compressed         electrodes with respect to the plug and
housing coiled spring 47 directly arranged between a lower  Also, the
embodiment accomplishes such advan- end of a plug 28 and a plezoelectric
transducer 18,  25  tages with a simple structure .  , so that a holding
member such as the holding member 42 in the embodiment described above
Claims may be eliminated. The compressed coiled spring 47 is formed of an
electrically conductive material.  1. An ultrasonic transreceiver
comprising Another featured construction of the embodiment  30     a
housing(16) illustrated is that a pressing means of an elec-        a
piezoelectic, transducer (18)  arranged in said trically conductive
material 56 is arranged in a        housing  (16)  andprovided with a first
electrode manner to be laterally interposed between a nega-       (20) and
a second electrobe (22); tive electrode 22 and a housing 16 to be laterally
a plug (28) mounted with respect to said hous- pressed against both members
22 and 16. The   35        ing (16) and 'electrically  connected  to one of
pressing means 56 may comprise a compressed             said electrodes
(20); and . coiled spring. Alternatively, it may comprise a         a bias
means. (40) for  forcedly  pressing said spring of a substantially u-shape
in section.           piezoeiectric  transducer (18) against said housing
In the embodiment of the above-described fea-          ing (16); tured
construction, the bias means 40 is formed of  40  characterized by an
electrically conductive material, accordingly, it    a pressing means (56)
laterally arranged be electrically connects the positive electrode 20 and
tween said housing (16) and said plezoelctric the plug 28 to each other
therethrough while keep-      transducer (18) in a manner to be forcedly,
ing them at a face contact state therethrough and       pressed against
said plezoelectric transducer downwardly urges the piezoelectric transducer
18   45   (18) and said housing (16) and formed of an against the bottom
wall of the housing 16. Likewise,    electrically. cohductive material to
electrically the pressing means 56 electrically connects the
connect the other one of said electroders  (22) negative electrode 22 and
the housing 16 to each        of the piezoelectric transducer (18), and
said other therethrough while keeping them at a face         housing (16)
to each othertherethrough contact state therethrough. Thus, it will be
noted   so that the embodiment effectively and stably ensures  2 An
ultrasonic transreceiver as defined in claim satisfied electrical
connection irrespective of a vari-  1, wherein .... ... ation of an
environment such as a temperature and       the first electrode (20) is
provided on an    upper the like. Also, the electrically conductive
property    end surface of said plezoelectriuc  transducer of the bias
means 40 and pressing means 56  55         (18) and electrically connected
to said plug allows lead wires for forming electrical connection     (28);
in the ultrasonic transreceiver 10 to be eliminated    the second electrode
(22) is provided at a- to simplify the structure of the transreceiver.
lower portion of said plezoelectric  transducer   -   - 4   
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with a second electrode or nega-      Fig. 4 shows a modification of the
embodiment tive electrode 22.                                   shown in
Fig. 3 The modification is so cohstructed The transreceiver also includes
an insulating    that a conductive plate member 58 is interposedly member
26 which is formed with a vertical through-   arranged between a bias means
40 and a positive hole and securely fitted in the upper open end of   5
electrode 20. The conductive plate member 58 is the housing 16, and a
pipe-like plug 28 of which a  formed of a metal material and arranged in
close lower portion is fixedly fitted in the through-hole of  contact with
the positive electrode 20. Such con- the insulating member 26. The plug 28
and positive   struction effectively prevents an oxide film from electrode
20 are electrically connected to each      being formed on the positive
electrode 20 ,to there- other by means of a first lead wire. The connection
10  by ensure satisfied electrical connection between a of the lead wire
with respect to the plug 28 and     plug 28 and a piezoelectric transducer
18. Also, positive electrode 20 may be carried out by solder-  this
prevents the wearing of the positive lectrode ing. Also, the negative
electrode 22 and housing 16  20 due to the vibrational contact between the
elec are electrically connected to each other through a  trode 20 and the
bias means 40. The remaining second lead wire by soldering.
15  part of the modification is constructed in substan- One of features of
the present invention is that  tially the same manner as the embodiment of
Fig a bias means generally designated by reference       3. numeral 40 is
provided between the plug 28 and          Thus, it will be noted that the
embodiment positive electrode 20 of the piezoelectric trans-  shown in
Figs. 3 and 4 positively elimibetes the [err] 18 to forcedly press the the
piezoelectric  20  above-described disadvantages encountered  with
transducer 18 against a bottom wall of the housing   the prior art
utilizing soldering  and effedtively and 16.
stably keeps satisfied electrical connection  of the The bias means 40
comprises a compressed         electrodes with respect to the plug and
housing coiled spring 47 directly arranged between a lower   Also, the
embodiment accomplishes such  advan- end of a plug 28 and a piezoelectric
transducer 18,  25  tages with a simple structure so that a holding member
such as the holding member 42 in the embodiment described above
Claims         . may be eliminated. The compressed coiled spring 47 is
formed of an electrically conductive material.  1. An ultrasonic
transreceiver comprisirind Another featured construction of the embodiment
30    a housing (16) illustrated is that a pressing means of an elec-
a piezoelectric transducer (18) arranged  in said trically conductive
material 56 is arranged in a        housing (16) and provided with a first
electrode manner to be laterally interposed between a nega-       (20) and
a second electrode (22); five electrode 22 and a housing 16 to be laterally
a plug (28) mounted with respect to said hous- pressed against both members
22 and 16. The   35        ing (16) and electrically connected, one of
pressing means 56 may comprise a compressed             said electrodes
(20); and coiled spring. Alternatively, it may comprise a         a bias
means (40) for forcedly pressing said of a substantially u-shape in
section.        piezoelectric transducer (18) against said hous the
embodiment of the above-described fea-        Ing (16); tured construction,
the bias means 40 is formed of  40  characterized by an electrically
conductive material, accordingly, it    a pressing means (56) laterally
arranged be- electrically connects the positive electrode 20 and     tween
said housing (16) and said plezoelectric the plug 28 to each other
therethrough while keep-      transducer (18) in a manner to be forcedly
ing them at a face contact state therethrough and       pressed against
said plezoelectric transducer downwardly urges the piezoelectric transducer
18   45   (18) and said housing (16) and formed of an against the bottom
wall of the housing 16. Likewise,    electrically conductive material to
electrically the pressing means 56 electrically connects the
connect the other one of said electrodes (22) negative electrode 22 and the
housing 16 to each        of the piezoelectric transducer (18) and said
other therethrough while keeping them at a face         housing (16) to
each other therethrough. contact state therethrough. Thus, it will be noted
so that the embodiment effectively and stably ensures  2. An ultrasonic
transreceiver as defined In claim satisfied electrical connection
irrespective of a vari-  1, wherein ation of an environment such as a
temperature and       the first electrode (20) is provided on an upper the
like. Also, the electrically conductive property    end surface of said
plezoelectric transducer of the bias means 40 and pressing means 56   55
(18) and electrically connected to  said  plug allows lead wires for
forming electrical connection     (28); in the ultrasonic transreceiver 10
to be eliminated     the second electrode (22) is provided at a         -
to simplify the structure of the transreceiver.         lower portion of
said piezoelectric transducer   



(18) and electrically connected to said housing       an den
piezoelektnschen: Wandler. (iS, ). und das (16); and
Gehause (16) gedradkt zu werdoh, Und aus the pressing means (56)
electrically connects         elektrisch leitendem  Miaierial geblilidet
!st, urn said housing (16) and said second electrode           die
ahdere,'der EBektroden (22). dies plezoelek- (22) of said piezoelectric
transducer (18).  5       trischan Wandlers (18) und das dehause (16)
elektrisch tibleinandeor dadurch zU Vrbinden.: 3. An ultrasonic
tranareceiver as defined in claim            ', 1, wherein said pressing
means (56) comprises     2. Ultraschailwandler nach .Anpruci - bel wei- a
compressed coiled spring.                           chem die erste
Elektrode (20) aufj,,ieinar Ober- ' ; 10      fliche des: oberen .ndes des,
& lezoelekri-' 4. An ultrasonic transreceiver as defined in claim
schen, Wafldlers (1.8) vorgeseheW  ifd elek- 1, wherein said pressing means
(56) comprises       trlsch n danm Steckier(28)6angesclossen Ist;i a coiled
spring of a U-shape in section.              die zwelte Elektrode (2) an
e-n Unteren Abschnitt des plezoeieIktrlschen hin1iers (18) 5. An ultrasonic
transreceiver as defined in any-   15   vorgesibhel istund eIktrsch an
d.n1Geh" use 'd'  .'n one of claims 1 to 4, wherein said bias means
(16) arigeolossen laW IiM  .       . ..  - -.  - - (40) downwardly forcedly
presses said plezo-         -das Drucklrilttel (56) des 6eh~dsgLe.04 und
die electric transducer (18) against a bottom wall        zwelte Elektrode
(2), des plez$lktischen,. of said housing (16).
Wandlers f1.8) elektriscth Vrbindet     ' 20               A i     ;.g  i
!si       4  .!   .  : i  - . P 6. An ultrasonic transreceiver as defined
in claim   3.  Ultraschallwandler riabh cAnpruc. i  OI wel 5, wherein said
bias means (40) comprising a          chem das."Pruckmittei (6(eb.ine
K4fpisions compressed coiled spring (47) directly ar-
spulenfedei (47) autw' i  I. li ranged between said plug (28) and an upper
. .                 - .; j    k         *-.':* end surface of said
piezoelectric transducer   25   4. UltrashiaiWiandler tiab',i Anspruc
ii1iiol wI-'-iwe- (18).                                                chei
das ;Druckmietl 506). eihes iilenfeder: mit elneii1 U-fdrmrnlgqqe,
rchnittgtf'*elst- 7. An ultrasonic transreceicer as defined in claim
.   "        - 6, wherein said compressed coiled spring (47)     I.
UltraschsllWandler nabh ' lhem.dAisprdche is formed of an electrically
conductive material  3o  1 bis 4. ;b'e welcheirsdasTVorspfi'iiflgsnittel *
- to ensure electrical connection between said   -      (40) den
6i'.azoelek lsc ileidl Waregen..4lj.-.-2   l,' plug (28) and said
piezoelectric transducer (18)      elne unter# Wand ie6,..b:::::
therethrough.
l-           . 8  An ultrasonic transreceiver as defined in claim  3s   6.
Ultrasclhiibandler Oabk          ,.ei,'i.:= 2, wherein an electrically
conductive plate           chem des: orspanningstnitei Dib .en  zw.- member
(58) is arranged on said first electrode  .    schen dem Stecker (28): und
elnebbrfcha I (20) in a manner to be in close contact with          des
oberen  EndesS ' des: plezolektrlschen said electrode (20).
Wandlets (18) angaofdnete Kotn.  ~ssionsspu- ' 40      lenfeder (47)
aufwelst. Patentanspr~che.
.:"..             -  ':; Pate;tanspiliche
7. Ultraschalwandler nach Anpruch;, bel wel- 1. Ultraschallwandler mit:
chem  die kompresslonsspulenfedr (47) aus : einem Gehiuse (16);
elektrisch leitendem Material geb!ldeto1st, umr elnem in dem Gehiuse (16)
angeordneten und   4s       eane elektrische Verbindung zwischen dam    -;
mit einer ersten Elektrode (20) und einer zwei-       Stecker (28) und
dem,'piezoelektitlsehen Wand- .: ten Elektrode (22) versehenen
piezoelektrl-          ler (18) dadurch zu gewflhrlaisten.   ,'  -     , -
- schen Wandler (18);                                       .  . '  .:
:. elnem gegentiber dem Gehiuse (16) befestig-       8  UltraschaillWandler
Hach Ahsprctch,2:.. . bel wel- : - ten und an elne der besagte Elektroden
(20)   so      chean en elektrisch leltendes Plta16ngbied (58) elektrisch
angeschlossenen Stacker (28); und          auf der srsten Elekttode (20)
in, einer Weise einem Vorspannungsmittel (40) zum festen An-
angebracht ist, urn in ,ngem Kontakt mit der drUcken des piezoelektrischen
Wandlers (18)           Elaktrode(10) zu seon!     ,              : -
gegen das Gehiuse (16);           .                             .
gekennzeichnet durch,           6s   Revendlcatlonts ein Druckmittel (56),
das seitlich zwischen dem
- ------ Gehiuse  (16) und  dem  piezoelektrischen         1. TransdteUr
ultrasonore. 6metteilr rdepteu",. Wandler (18) in einer Weise angebracht
ist, um       comportaftlitn botler' (18) ,; .,... t;ite....... ;:r
.....:,s    



un randucourpi6zo-6lectrique (18) dis-     7. TransductoUr ultrasonoro
solon la roenOdlcation posd dans ledit boltter (1 6) et 6unil d'une
6, dans iequel ledit resssdrt h4Ico~dl comipri- prernibre  diectrode  (20)
ainsi que  d'une           m4 (47) est cdonsfitud en uni matdi'l~j 4lectrl-
deuxibme 6lectrode, (22),                              quement conducteur
pSour' a~sdure- ~Iar. lui- une fiche (28) mont~e dans: Weit bottler   5
maine ia liaison 6lectrique entre Wdiolte 'fiche (16) et relide
dlectriquement A l'une (20) desdi-     (28) et ledit tr~ansducteus&
pl6zo-4IectrH46up '(18). tes 6lectrodes, et
*       . un moyen do chargement (40) pour pous-         8. Transducteulr
utrasonore solon. Ia revAhdication   -f ser par force ledit transducteur
pi~zo-dlectri-       2, dans lequeli un didme'nt'do plaqdi4  58) en quo
(18) contro ledit boider (16), caract~ris6   io   mat~riau 4lectriquemen't'
conducteur esi dispo- par
96 sur Iadit'd0erpnemre 6lecti~odo 2) 04e0 :rthan'.. un moyen do proession
(56) disposd lat~ra-        re A Otre (in contact dtrolt avec
latiltd.4Iecfrode lement entre, ledit bottler (16) et ledit transduc-
(20). tour pi6zo-6lectrique (1 8) do manibre &  tro poussd par force contre
ledit transducteur,  75 pl6zo-dlectrique (18) et ledit bottler (16), ce
moyen 6tant constftu6 d'un mat~riau dloctri- quement conducteur pour roller
6lectriquement par lui-mame l'autre (22) dosdites 4lectrodes
. . du transducteur pi6zo-6lectrique (1 8) et ledit  20 botlder (16) entre
eux.                                                                 i
. 2.. Transductour ultasonore 6metteur-r6cepteur
i. salon la revondication 1, dans lequel la premi&- re 4lectrode (20)
otdispos6e sur unes surface   25 d'extrdmlt4 sup~rnoure dudit transducteur
p14-                                   to..*             * zo6lectrique
(18) et el1e oct relido 4lectrique- mont A ladito fiche (28),
I la deuxibme dlectrodo (22) oat disposde cur uris pestle, inf~rieure dudit
transducteur p16-   30                               11Im~ zodlectrique
(18) ot siloe oct reli~e, 6iectrique- ment audit botlder (1 6), ot le moyen
do pros-                 ~. sion (58) relio 6lectriquement ledit bottler
(16)                           i et ladite deuxibme 6Iectrode (22) dudlt
trans-                                       ,. ducteur pidzo-6letrque
(18).                 3s.. . * 3  Transductour ultrasonore solon la
revendication                                       - *    1, dens loquel
ledit moyen do pression (56)                   .. . ,;comporte un ressort
h~licoTdal comprim6. 40 4. Trenaducteur ultrasonore solon la revendication
1, dana lequel ledit moyen de pression (56) comporto un ressort h~lico~dal
prdsentant on
.... coupe uris forme en U. 45 5. Transducteur ultrasonore solon Puns
quolcon- quo des revendications 1 A 4, dana ledit moyen do chargemont (40)
pousse, par force vers le bes ledit transducteur pidzo-6fectrique (18)
contre la parol do fond dudit botlder (16).    so 6. Trancducteur
ultrasonore solon la revendicatlon 5, dans lequel ledit moyeni do
chargement (40)                   ... cornporte un ressort h4UicoTdal
comprimd (47)                     ..I uris surface d'extrdmit6 sup~rieure
dudit trans- ducteur pi~zo-diectrique (18).
. V.~~~~    


