
EP 0 376 606 B1 Description This invention relates to a method of testing
body components of pulsed droplet deposition apparatus having a body formed
with an array of parallel channels having channel dividing walls formed by
piezo- 5  electric material, nozzles communicating with said channels and
droplet deposition liquid supply means connected to said channels. The body
components with which this invention is particularly concerned each
comprise a sheet formed with a multiplicity of parallel channels having
upstanding channel dividing side wall elements formed from, piezolectric
material poled in a direction normal to said sheet and plated each on
opposite channel facing wall surfaces thereof with electrodes. Such body
components of pulsed droplet lo deposition apparatus are referred to herein
as body components "of the kind set forth". Pulsed droplet deposition
apparatus having bodies formed from body components of the kind set forth
are described in European patent Applications EP-A-0 277 703 and EP-A-0 278
590, the contents of which are herein incorporated by reference. In these
European patent applications there are described various forms of pulsed
droplet deposition apparatus one of which employs a body component of the
kind set forth 15  and a further body component comprising a sheet of
inactive material bonded to the free ends of the channel dividing side
walls to form the channel array the channels of which are of rectangular
transverse cross-section. Accordingly, in this form of channel array body,
the channel dividing side walls form monolithic cantilever actuators which
are displaceable by electrical impulses applied to their electrodes to
impart to droplet liquid in the channels pressure impulses for effecting
droplet ejection from the channels 20  which takes place through nozzles
which in the operative droplet deposition apparatus communicate with the
respective channels of the array. In another form of droplet deposition
apparatus described in the European patent applications referred to there
are employed two body components of the kind set forth, the channel
dividing side walls of which are bonded together at the free ends thereof
to form the channel array of channels of rectangular 25  crossection. In
this form of channel array a voltage impulse applied to the electrodes of
the channel dividing side walls deflect said side walls in shear mode into
chevron formation so imparting to droplet liquid in the channels into which
said channel dividing side walls are deflected pressure pulses for ejection
of droplets from the respective channels of the array. 30    In both of the
forms of pulsed droplet deposition apparatus, which in practice are
drop-on-demand ink jet printers, the channel dividing wall actuators may
serve the channels on opposite sides thereof, that is to say each is
deflected in opposite senses to effect droplet ejection from the respective
channels on opposite sides thereof. It will be apparent accordingly that
body components of the kind set forth are vital components of the 35  kinds
of pulsed droplet deposition apparatus described. It is important therefore
that a procedure for reliably testing such body components in the initial
stages of the manufacturing process be available so that early rejection of
imperfect specimens can take place. It is a principal object of the present
invention to afford such a procedure. An important design parameter
utilised in the development of drop-on-demand printheads employing 40
shared wall actuators such as are described in European patent application
EP-A-0 278 590 is that of compliance ratio (CR). This quantity is the ratio
of the compliance of each channel dividing wall actuators to that of the
ink in the ink channels of the array. Thus CR = Cw/Ci. This value has been
found to influence:- (a) the velocity of sound at which the acoustic waves
giving rise to droplet ejection travel in the ink in the ink channels; 45
(b) the degree of pressure cross-talk - i.e. the effect on the ink pressure
in one actuated channel of a neighbouring channel or channels being
actuated at the same time - between neighbouring actuated channels of the
same group of channels, the channels of a drop-on-demand printhead
employing shared channel dividing wall actuators being arranged in at least
two groups of interleaved channels, selected channels of each group being
actuated group by group in sequence; and 50   (c) the coupling efficiency
between the voltage applied to the electrodes of an actuator and the
velocity 



of an ejected ink droplet. If a value of CR close to zero is adopted, so
that the actuator walls are virtually rigid, the velocity of sound is
ostensibly that in the ink alone, and the cross-talk coupled into the
neighbouring channel in the same group is negligible. Despite these
simplifications such a design is unattractive because it requires 55  high
values of wall and channel width in the array direction, that is to say the
direction normal to the channel axes and in the plane thereof. As a
consequence relatively high actuating voltages are called for and the
channel density is limited. 2    EP 0 376 606 B1 It has been found that
compliance ratios in the range [err] give satisfactory results with optimum
results being achieved in the range [err]. Values in this latter range give
the most efficient coupling between applied voltage and drop velocity,
independent of the scale of the printhead, i.e. the number of channels per
millimetre which in high density arrays is greater than two. The preferred
value in the range 5  depends on whether all channels or only one channel
of a group are actuated at the same time. At such values modal interaction,
the cause of cross-talk, between ink channels occurs so that the actuating
voltage to produce an ejected drop of given size and velocity is dependent
on the print pattern. It has also been deduced that a relationship exists
between compliance ratio and the natural frequency of the actuator channel
dividing walls which provides the basis for the method of testing body
components 10 according to the invention. This relationship is arrived at
by employing Rayliegh's approximation which infers that any estimate of the
natural frequency of a uniform beam - in the present case, the beams
provided by the channel wall actuators - if the modal shape is unknown, can
be obtained by assuming a suitable shape such as the static deflection of
the beam under uniform pressure. The relationship deduced is 15 CR  =    1
.   1   .    B           .    1 [err] 20 where K   is a constant, typically
equal to 1.5 B   is the bulk modulus of the ink b   is the mean width of
the ink channel (i.e the channel cross-sectional area + the channel wall 25
height) w   is the channel wall width p   is the mean density of the
channel wall f   is the natural frequency Using the value 1.5 for K, the
relationship becomes 30 [err] where [err] is the natural frequency of the
wall actuator after bonding. This can be written as follows: 50 55
[err] where [err] is the natural frequency of the wall actuator prior to
bonding. For 0.3 e[rr] 3 equation 2 can be restated to provide a wider
range of acceptable values of [err] 3    



EP 0 376 606 B1 - The compliance ratio of an assembled i.e. a bonded,
actuator can therefore be obtained from equation 1 i.e. from its natural
frequency f, and from the properties B, b of the ink and ink channel
together with the properties W,o of the actuator wall. A prediction of the
compliance ratio can be obtained before the actuator is bonded to form the
channel array by measuring the natural frequency, fo, of the actuator wall
after plating the electrodes thereon but before bonding. Given a knowledge
of [err], a component is checked as being satisfactory for use provided
[err] for all of the measured wall actuators lies within the range given by
equation 2 or the wider range of [err] given by equation 2 for [err]. A
knowledge of [err] can be obtained from geometrical considerations as
described hereinafter or from accumulated experience of measuring [err]
before and [err] after bonding. 10    The method of testing body components
of the kind set forth, according to the present invention is characterised
by applying to each of said body components a variable frequency voltage at
said electrodes of each of a number of selected wall elements thereof to
determine, from impedance variations in each of said selected wall
elements, the natural frequency thereof, evaluating from the natural
frequency of each of said selected wall elements a comparison of the values
of the wall compliances and whether the compliance 15 ratio of each of said
selected wall elements and droplet liquid to be employed in said pulsed
droplet deposition apparatus lies within a desired range of values and
accepting for production of bodies of said apparatus said body components
of which said selected wall elements have respective compliance ratios with
said droplet liquid lying within said desired range of values. Preferably,
the method of the invention is characterised by applying a variable
frequency voltage to said electrodes of each of said side wall elements to
determine from impedance variations in each of said side wall elements, the
natural frequency thereof, evaluating from the natural frequency of each of
said side wall elements whether the compliance ratio of each of said side
wall elements and droplet liquid to be employed in said pulsed droplet
deposition apparatus lies within a desired range of values and accepting
for production of bodies of said apparatus said body components of which
said side wall elements have 25 respective compliance ratios with said
droplet liquid lying within said desired range of values. The method of the
invention thus far identifies those components tested which are suitable to
go forward to the next stage of production. The specimens which are
adjudged suitable can then go forward for bonding thereto of a further
member, which can be a sheet of inactive material or another like tested
component, and then further testing by applying said variable frequency
voltage to the electrodes of each of 30 said wall elements to which said
voltage was applied prior to said bonding to determine from impedance
variations of each of said wall elements subject to said voltage the
natural frequency thereof and evaluating from the natural frequency of each
of said wall elements determined after bonding thereto of said further
member whether the compliance ratio thereof and of said droplet liquid lies
within said desired range of values. 35     Suitably the desired range of
values is given by [err] and within that range the preferred range is 0.5
[err] The invention will now be described, by way of example, with
reference to the accompanying diagrammatic drawings, in which: FIGURE 1
illustrates a body component of a pulsed droplet deposition apparatus,
suitably, a high 40                density array, drop-on-demand, ink-jet
printer under test according to the invention; and, FIGURE 2   is a
sectional view of two like components after testing and prior to bonding
together of the channel dividing walls thereof to form part of the channel
array of the printhead of the printer. Figure 1 shows a body component 10
formed from piezo-electric material, suitably PZT, poled in a 45 direction
normal to the sheet, indicated by the arrows 12. Although the component 10
is shown as a monolithic piece of piezo-electric material, it may instead
be a laminate of a sheet of piezo-electric material and a substrate of
inactive material. An array of parallel channels 20,22 is formed in the
piezo-electric material which, where a laminate is used, may extend through
the piezo-electric layer and partially into the inactive substrate. Between
each pair of channels 20,22 is thus provided an upstanding channel dividing



50 wall 24 and this is plated on opposite channel facing surfaces thereof
with conductive material to provide electrodes to which a voltage can be
applied to deflect the wall 24 in shear mode. The plated electrodes are
connected to contact pads 26,28 which are themselves connected to a phase
analyser 12, for example an HP4194A manufactured by the Hewlett Packard
Company of the United States of America. This instrument is employed to
apply to selected or each of the walls 24 in turn a sweep frequency from
which the 55 impedance at resonance and anti-resonance is measured.
Alternatively, the pads 26 and 28 are connected in an impedance bridge
supplied with a variable frequency. The fundamental resonance of the wall
is accordingly stimulated and detected at frequency [err] by the analyser
12 or the alternatively used impedance bridge. Since the wall 24 is free at
its upper end the 4    EP 0 376 606 B1 measured resonant frequency of the
wall is the resonant frequency in cantilever mode. The component 10 can be
employed with a sheet of inactive material (not shown) bonded to the free
ends of the walls 24 to provide an array of channels of rectangular
transverse cross-section of which the dividing walls are cantilever
actuators, or can be bonded, as indicated in Figure 2 to a like component
to 5  provide an array of channels of rectangular transverse cross-section
of which the dividing walls comprises actuators which are deflectable into
chevron-like form. In the case of a chevron type actuator, the component 10
may be bonded to a like component by a bond layer which is relatively
compliant so that the upper walls 24 are bonded to the lower walls 24
effectively with a pin joint characteristic, which couples these walls in
shear, but not in bending. The 10 resonant frequency of the assembled
printhead body part is then [err]. In order to ensure that the compliance
ratio will be correct after assembly a resonance check [err] is first
performed on both components 10 for the walls 24 of the range. 15 [ERR] 20
After bonding, if the resonant frequency of walls 24 is remeasured the same
value should be obtained. If the chevron bond layer is a rigid bond so that
the bond inhibits rotation as well as shear, then the cantilever mode [ERR]
of resonance prior to bonding becomes that of a built-in beam of resonance
[err] and [err] 30 (the derivation of this value is referred to below) so
that [err] must have frequencies greater than [err] in the ratio 1.59 to
obtain the correct compliance ratio when bonded. Similarly in the case of
the monolithic cantilever actuator if the free cantilever is bonded by in
effect a pin jointed end, bonding alters the resonant frequencies by 35
[err] 40 (the derivation of this value is referred to below) so that [err]
and [err] can be similarly tracked to keep CR of the finished actuator at
the design value after assembly. For a rigid bond in the cantilever
actuator form 45 [err]    EP 0 376 606 B1 - for the chevron actuator with a
pin jointed or rigid bond and the values 



[err] of 4.37 or 6.35 in the pin jointed and rigid bond cases of the
cantilever actuator are derived from a table 10  "7.3 Natural Frequencies
and Normal Modes of Uniform Beams" of values which appears at page 7-14 of
Volume I of the text book "Shock and Vibration Handbook" edited by Cyril M
Harris and Charles E. Crede. In the table referred to it will be seen from
column (E) that the frequency [err] is proportional to k2 for an unclamped
cantilever which is a proportion of (1.875) whilst [err] for the chevron
type actuator with a rigid bond is the same proportion of the square of
half of the clamped-clamped value of k which is 4.730 so that 15 [err] The
reason for taking one half of the clamped-clamped value of k is that with
the chevron arrangement the length of the free cantilever beam is half that
of the clamped-clamped beam. Similarly, in the case of the cantilever
arrangement the values of k for the pin jointed bond are taken 25 from the
clamped-hinged beam and the unclamped cantilever beam values so that 30
[err] whilst for the rigid bond, the values of k are taken from the
clamped-clamped beam and the unclamped cantilever beam values, so that 35
[err] In the case of all the tests referred to, in addition to determining
that the natural frequency, both before and after the bonding process, of
each of the channel side walls tested lies within the specified range of
values, it is further ascertained, as is normal in a test procedure of this
general kind, that the natural 45 frequencies of the walls tested, in each
of the tests made prior to and after the bonding stage, are closely similar
to one another. Claims 50  1. A method of testing body components (10) of
pulsed droplet deposition apparatus having a body formed with an array of
parallel channels (20,22), nozzles respectively communicating with said
channels and droplet liquid supply means connected to said channels, said
body components each comprising a sheet formed with a multiplicity of
parallel channels having upstanding parallel channel dividing side wall
elements (24) formed from piezo-electric material poled in a direction
normal to said 55     sheet and plated each on opposite, channel facing
wall surfaces thereof with electrodes, said method being characterised by
applying to each of said body components (10) a variable frequency voltage
at said electrodes of each of a number of selected wall elements (24)
thereof to determine, from impedance variations in each of said selected
wall elements, the natural frequency thereof, evaluating 6    EP 0 376 606
B1 for the chevron actuator with a pin jointed or rigid bond and the values
[err] of 4.37 or 6.35 in the pin jointed and rigid bond cases of the
cantilever actuator are derived from a table 10  "7.3 Natural Frequencies
and Normal Modes of Uniform Beams" of values which appears at page 7-14 of
Volume I of the text book "Shock and Vibration Handbook" edited by Cyril M
Harris and Charles E. Crede. In the table referred to it will be seen from
column (E) that the frequency [err] is proportional to k2 for an unclamped
cantilever which is a proportion of (1.875)[err] whilst [err] for the
chevron type actuator with a rigid bond is the same proportion of the
square of half of the clamped-clamped value of k which is 4.730 so that 15
[err]` The reason for taking one half of the clamped-clamped value of k is
that with the chevron arrangement the length of the free cantilever beam is
half that of the clamped-clamped beam. 



Similarly, in the case of the cantilever arrangement the values of k for
the pin jointed bond are taken 25 from the clamped-hinged beam and the
unclamped cantilever beam values so that [err] whilst for the rigid bond,
the values of k are taken from the clamped-clamped beam and the unclamped
cantilever beam values, so that 35 [err] In the case of all the tests
referred to, in addition to determining that the natural frequency, both
before and after the bonding process, of each of the channel side walls
tested lies within the specified range of values, it is further
ascertained, as is normal in a test procedure of this general kind, that
the natural 45 frequencies of the walls tested, in each of the tests made
prior to and after the bonding stage, are closely similar to one another.
Claims 50  1. A method of testing body components (10) of pulsed droplet
deposition apparatus having a body formed with an array of parallel
channels (20,22), nozzles respectively communicating with said channels and
droplet liquid supply means connected to said channels saidbody components
each comprising a sheet formed with a multiplicity of parallel channels
having upstanding parallel channel dividing side wall elements (24) formed
from piezo-electric material poled in a direction normal to said 55
sheet and plated each on opposite, channel facing wall surfaces thereof
with electrodes, said method being characterised by applying to each of
said body components (10) a variable frequency voltage at said electrodes
of each of a number of selected wall elements (24) thereof to determine,
from impedance variations in each of said selected wall elements, the
natural frequency thereof, evaluating    EP 0 376 606 B1 C   L  M  S* from
the natural frequency of each of said selected wall elements a comparison
of the values of the wall compliances (Cw) and whether the compliance ratio
(CR) of each of said selected wall elements and droplet liquid to be
employed in said pulsed droplet deposition apparatus lies within a desired
range of values and accepting for production of bodies of said apparatus
said body components (10) of 5      which said selected wall elements (24)
have respective compliance ratios with said droplet liquid lying within
said desired range of values. 2. The method claimed in Claim 1,
characterised by applying a variable frequency voltage to said electrodes
of each of said side wall elements to determine from impedance variations
in each of said 10     side wall elements, the natural frequency thereof,
evaluating from the natural frequency of each of said side wall elements
whether the compliance ratio of each of said side wall elements and droplet
liquid to be employed in said pulsed droplet deposition apparatus lies
within a desired range of values and accepting for production of bodies of
said apparatus said body components of which said side wall elements have
respective compliance ratios with said droplet liquid lying within said
desired range of is     values. 3. The method claimed in Claim 1 or Claim
2, characterised by bonding to the channel dividing side wall elements of
each of said accepted body components a further member to form part of said
array of parallel channels, applying said variable frequency voltage to the
electrodes of each of said wall 20    elements to which said voltage was
applied prior to said bonding to determine from impedance variations of
each of said wall elements subject to said voltage the natural frequency
thereof and evaluating from the natural frequency of each of said wall
elements determined after bonding thereto of said further member whether
the compliance ratio thereof and of said droplet liquid lies within said
desired range of values. 25 



4. The method claimed in any preceding claim, characterised by employing
the range 0.3 [err] 3 as the desired compliance ratio range of values. 5.
The method claimed in any one of Claims 1 to 3, characterised by employing
the range 0.5 [err] 0.67 30     as the desired compliance ratio range of
values. 6. The method claimed in Claim 1 or Claim 2, characterised by
bonding together said side wall elements of two like body components
accepted for production of bodies of said apparatus to form a body having
an array of parallel channels, applying said variable frequency voltage to
the electrodes of each 35     of said wall elements of each of said like
body components to which said voltage was applied prior to bonding together
of said components to determine from impedance variations of each of said
wall elements subject to said voltage the natural frequency thereof and
evaluating from the natural frequency of each of said wall elements
determined after bonding of said components whether the compliance ratio of
each of said components and droplet liquid lies within a desired range of
values. 40 7. The method claimed in Claim 6, characterised by employing the
range 0.3 [err] 3 as the range of desired values of compliance ratio. 8.
The method claimed in Claim 6, characterised by employing the range 0.5
SCRS 0.67 as the range of 45     desired values of compliance ratio.
Patentansprache 1. Verfahren zum Testen von Bauteilen (10) von gepulsten
Tr6pfchenabscheidevorrichtungen, die einen 50     Kbrper aufweisen, der aus
einer Anordnung von parallelen Kandlen (20, 22), jeweils mit den Kanilen in
Verbindung stehenden DUsen und
FlOssigkeitstrbpfchen-ZufUhreinrichtungengebildet ist, die an die Kandle
angeschlossen sind, wobei die Bauteile jeweils eine dUnne Lage aufweisen,
die mit mehreren parallelen Kanrlen ausgebildet ist, die abstehende bzw.
aufrechtstehende parallels, die Kanile untertel- lende Seitenwandelemente
(24) aufweisen, die aus piezoelektrischem Material gebildet sind, das in 55
einer Richtung normal zu der dUnnen Lage gepolt ist und jeweils auf deren
gegenfberliegenden Kanalvorderwand-Oberfldchen mit Elektroden beschichtet
ist, wobei das Verfahren gelkennzelchnet ist durch Anlegen einer variablen
Spannungsfrequenz an jedes Bauteil (10), an die Elektroden von jedem einer
Anzahl deren ausgewihiter Wandelemente (24), um aus Impedanzvariationen in
jedem der 7    EP 03766806 B1-                   *c   L  M   S*
ausgewihlten Wandelemente deren Resonanz- bzw. Eigenfrequenz zu bestimmen,
wobei aus der Resonanz- bzw. Eigenfrequenz von jedern der ausgewahiten
Wandelemente ein Vergleich der Werte der Wandsteifigkeit (Cw) und ob das
Steifigkeitsverhaltnis (CR) von jedem der ausgewghIten Wandele- mente und
der Trbpfchenfllssigkoit, die in der gepulsten
Trdpfchentbscheidevorrichtung angewendet werden soll, innerhalb eines
gewUnschten Bereichs von Werten liegt, berechnet wird, und die Bauteile
(10) fOr die Herstellung von Krporn der Vorrichtungen akzeptiert worden,
von welchen die ausgewahl- ten Wandelemente (24) jeweilige
Steifigkoitsverhlltnisse zu der Tropfchonf[lssigkeit aufweisen, die
innerhalb des gowanschten Bereichs von Werten liogt. 10 2. Verfahren nach
Anspruch 1, gekennzelchnet durch Anlegen einer variablen Spannungsfrequenz
an die Elektrode von jedem der Seitenwandelemente, urn aus
Impedanzvariationen in jedem der Seitenwand- elemente deren
Resonanzfrequenz aus der Resonanzfrequenz zu bestimmen von jedem der
Seiten- wandelemente wird berechnet, ob das Steifigkeitsverhilltnis von
jedem der Seitenwandelemente und der Tr6pfchenflUssigkeit, die in der
gopulsten Tropfenabscheidevorrichtung angewendet werden soll, 15
innerhalb eines gowUnschten Bereiches von Werten liegt, und die
Bauelemente, von welchen die Seitenwandelemente jeweilige
Steifigkeitsverhaltnisse zu der TropfchonflUssigkeit aufweisen, die inner-
halb des gewUnschten Bereiches von Werten liegen, werden fUr die
Herstellung von Korpern for die Vorrichtungen akzeptiert. 



ya20  3. Verfahren nach einem der Ansprfche 1 odor 2, gekennzelchnet durch
Verbinden eines weiteren Teiles mit den den Kanal unterteilenden
Seitenwinden von jedem der akzeptierten Bauteile, ur einen Teil der
Anordnung aus parallelen Kanolen auszubilden, Anlegen der variablen
Spannungsfrequenz an die Elektroden von jedem der Wandelemente, an welche
die Spannung vor dem Befestigen bzw. Verbinden angelegt wurde, um aus den
Impedanzvariationen von jedem der Wandelemente, die der 25     Spannung
ausgesetzt sind, die Resonanz- bzw. Eigenfrequenz zu bestimmen, und aus der
Resonanz- bzw. Eigenfrequenz von jedem der Wandelemente, die nach der
Verbindung des weiteren Tells daran bestimmt werden, wird berechnet, ob das
Steifigkoitsverhaltnis davon und der Trdpfchenfltssigkeit innerhalb des
gewUnschten Bereichs von Werten liegt. 30  4. Verfahren nach einem der
vorstehenden Ansprlche, gekennzeichnet durch Anwenden des Bereichs 0,3 SCR5
3 als dem gew~nschten Steifigkeitsverhaltnis-Bereich von Werten. 5.
Verfahren nach einem der AnsprUche 1 bis 3, gekennzelchnet durch Verwenden
des Bereichs 0,5 SCRS 0,67 als dem gowUnschten
Steifigkeitsverhaltnis-Bereich von Werten. 35 6. Verfahren nach einem der
AnsprUche 1 odor 2, gekennzelchnet durch Verbinden bzw. Befestigen der
Seitenwandelemente von zwei gleichen Bauteilen aneinander, die fUr die
Herstellung von Korpern der Vorrichtung akzeptiert worden sind, um einen
Ktrper zu bilden, der eine Anordnung von parallelen Kanhlen aufweist,
Anlegen der variablen Spannungsfrequenz an die Elektroden von jodem der
Wand- 40     elemente von jedem der gloichen Bauelemente, an welche die
Spannung vor dom Verbinden der Bautoile aneinander angelegt wurde, urn aus
den Impedanzvariationen von jedem der Seitenwandele- mente, die der
Spannung ausgesetzt sind, deren Resonanz- bzw. Eigenfrequenz zu bestimmen,
und aus der Resonanz- bzw. Eigenfrequenz von jedern der Wandelemente, die
nach dom Befestigen der Teile bestimmt sind, zu berechnen, ob das
Steifigkoitsverhilltnis von jedem der Bauteile und der 45
Tr6pfchenflassigkeit innerhalb des gewUnschten Bereichs von Werten liegt.
7. Verfahren nach Anspruch 6, gekennzelchnet durch Anwenden des Bereichs
0,3 SCR5 3 als dem Bereich der gewUnschten Werte des
Steifigkeitsverhaltnisses. 5o  &  Verfahren nach Anspruch 6, gekennzelchnet
durch Verwenden des Bereichs 0,5 SCRS 0,67 als dom Bereich der gewUnschten
Worto des Steiflgkoitsverhaltnisses. Revendlcatlons s5 1. Procedd de
verification de composants de corps (10) d'un appareil de ddp8t de
gouttelettes puls6es comprenant un corps dans lequel est formde une serie
de canaux paralleles (20,22), des buses qui communiquent respectivernent
avec lesdits canaux, at des moyens d'amende du liquide des gouttelet- tes
connect6s aux dits canaux, lesdits composants de corps comprenant chacun
une feuille dans 8    EP 0 376 606 B1                1I       iii lil III
111111 laquelle est form~e une pluralit6 de canaux parallbles ayant des
6I6ments de paroi laterale (24) verticaux parallbles de separation des
canaux, ces 6lements 6tant en une matibre piezoelectrique polarisee dans
une direction perpendiculaire & la dite feuille et etant revetus chacun,sur
leurs surfaces de parois opposees tournees vers le canal, avec des
electrodes, ledit procede etant caractdris6 par 5      l'application, a
chacun desdits composants de corps (10), d'une tension de frequence
variable auxdites slectrodes de chacun d'un certain nombre de leurs
6lements de paroi choisis (24), afin de determiner, & partir des variations
d'impedance dans chacun desdits 6lements de parol choisis, leur frequence
propre ; I'etablissement, a partir de la frequence propre de chacun desdits
elements de paroi choisis, d'une comparaison des valeurs des deformabilites
de la paroi (Ow) afin de juger si le rapport de 10     deformabilite (CR)
de chacun desdits elements de paroi choisis et du liquide des gouttelettes
& employer dans ledit appareil de d6p8t de gouttelettes pulsees se trouve
dans une plage desir6e de valeurs ; et l'acceptation, pour la fabrication
de corps du dit appareil, desdits composants (10) dont 



lesdits elements de parol choisis (24) ont des rapports de deformabilite
respectifs, avec ledit liquide de gouttelette,qui se trouvent dans ladite
plage d~sir~e de valeurs. 15 2. Procede suivant la revendication 1,
caracterise par l'application d'une tension de frequence variable auxdites
electrodes de chacun desdits el6ments de paroi lateale pour determiner,&
partir des variations d'impedance dans chacun desdits elements de paroi
lat6rale, leur frequence propre ; I'evaluation,a partir de la frequence
propre de chacun desdits elements de parol laterale, de ce que le rapport
de 20     deformabilite de chacun desdits 6lements de paroi laterale et du
liquide de gouttelette a employer dans ledit appareil de dep8t de
gouttelettes pulsees se trouve ou non dans une plage desiree de valeurs ;
et l'acceptation, pour la fabrication de corps dudit appareil, desdits
composants de corps dont lesdits el6ments de paroi laterale ont des
rapports de deformabilite respectifs,avec ledit liquide de gouttelet-
te,qui se trouvent dans ladite plage d6sir6e de valeurs. 25 3. Proced6
suivant la revendication 1 ou la revendication 2,caract6ris4 par la
liaison, aux elements de paroi laterale de separation de canaux de chacun
desdits composants de corps acceptes, d'une autre pibce constituant une
partie de ladite s6rie de canaux paralleles ; I'application de ladite
tension de frequence variable aux electrodes de chacun desdits 6l6ments de
paroi auxquels ladite tension a 4t6 90     appliqu6e avant ladite liaison,
aflin de determiner, & partir des variations d'impedance de chacun desdits
elements de parol soumis a ladite tension, leur frequence propre ; et
l'dvaluation, a partir de la frequence propre de chacun desdits 6lments de
paroi ddtermin6e aprbs la liaison de ladite autre pibce a ces 6lments, de
ce que le rapport de deformabilit6 de ces 6l6ments et dudit liquide de
gouttelette se trouve ou non dans ladite plage ddsirse de valeurs. 35 4.
Proc~d6 suivant l'une quelconque des revendications prdc6dentes,
caract~ris6 en ce qu'on emploie la plage de 0,3 S CR S 3 comme plage
ddsirde de valeurs du rapport de d6formabilit6. 5. Procede suivant l'une
quelconque des revendications 1 a 3, caract6ris6 en ce qu'on emploie la
plage 40     de 0,5 S CR S 0,67 comme plage d6sirde de valeurs du rapport
de deformabilit6. 6. Procddd suivant la revendication 1 ou la revendication
2, caractdris4 par la jonction mutuelle desdits 616ments de paroi lat~rale
de deux composants de corps semblables accept~s pour la fabrication de
corps dudit appareil, de maniere I constituer un corps ayant une s~rle de
canaux parallbles; 45     I'application de la dite tension de frequence
variable aux electrodes de chacun desdits dldments de paroi de chacun
desdits composants de corps semblables auxquels ladite tension a dt6
appliqude avant la jonction mutuelle desdits composants, afin de determiner
, a partir des variations d'impedance de chacun desdits 6l6ments de parol
soumis a la dite tension, leur frequence propre ;et l'evaluation, a partir
de la frequence propre de chacun desdits slements de Waroi dsterminee aprbs
la jonction desdits 50     composants, de ce que le rapport de
deformabilits de chacun desdits composants et du liquide de gouttelette se
trouve dans une plage de valeurs desir6es. 7. Proced6 suivant la
revendication 6, caractsrise en ce qu'on emploie la plage de 0,3 5 CR S 3
comme plage de valeurs desirees du rapport de deformabilite. 55 8. Proc~d4
suivant la revendication 6, caracterise en ce qu'on emploie la plage de 0,5
S CR S 0,67 comme plage de valeurs d6sirees du rapport de deformabilits.


