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(54) PIEZOELECTRIC JETTING DISPENSER

(57) The invention relates to a jetting dispenser (1)
comprising a fluid chamber (6), a fluid inlet (8) to the fluid
chamber (6), a fluid outlet (9) from the fluid chamber (6),
and a valve seat (10) positioned between the fluid inlet
(8) and the fluid outlet (9); a valve element (18); a piezo-
electric drive assembly (30) configured to reciprocally
move at least a portion of the valve element (18) relative
to the valve seat (10); the drive assembly (30) comprising
a biasing member (42) acting on a contact element for
forcing the valve element (18) against the valve seat in
an idle state, the contact element being arranged for con-
tact with the valve element (18), an actuation lever (34)
engaging the contact element (60, 80), a piezo actuator
(32) engaging the actuation lever (34) for pivoting the
actuation lever (34) such that the contact element is
moved and the valve element (18) is free to disengage
the valve seat (10), and an adjustment device for adjust-
ing the position of the contact element (60, 80) such that
a force acting on the valve element (18) in the idle state
is adjustable.
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Description

[0001] The invention relates to a jetting dispenser com-
prising a fluid chamber, a fluid inlet to the fluid chamber,
a fluid outlet from the fluid chamber, and a valve seat
position between the fluid inlet and the fluid outlet, a valve
element, a piezoelectric drive assembly configured to re-
ciprocally move at least a portion of the valve element
relative to the valve seat, the drive assembly comprising
a biasing member acting on a contact element for forcing
the valve element against the valve seat in an idle state,
the contact element being arranged for contact with the
valve element, an actuation lever engaging the contact
element, and a piezo actuator engaging the actuation
lever for pivoting the actuation lever such that the contact
element is moved and the valve element is free to dis-
engage the valve seat.
[0002] Jetting dispensers of the aforementioned type
are for example used in different types of dispensing ap-
plications in electronic industry applications in which
minute amounts of a fluid material is applied onto a sub-
strate. A "jetting dispenser" is a device which ejects or
"jets" a droplet of material from the dispenser to land on
a substrate, wherein the droplet disengages from the out-
let which is formed in a nozzle, before making contact
with the substrate. Thus, in a jetting type dispenser, the
droplet dispensed is "in flight" between the dispenser and
the substrate, and not in contact with either the dispenser
or the substrate, for at least a part of the distance between
the dispenser and the substrate. Numerous applications
exist for jetting dispensers that dispense underfill mate-
rials, encapsulation materials, surface mount adhesives,
solder pastes, conductive adhesives, and solder mask
materials, fluxes, and thermal compounds. One type of
a jetting dispenser includes a valve element, in particular
needle or tappet, with a tip configured to selectively en-
gage the valve seat. During a jetting operation, the needle
of the jetting dispenser is moved relative to the valve seat
by a driving mechanism. Contact between the tip of the
needle and the valve seat seals off a discharge passage
from a fluid chamber supplied with fluid material under
pressure. Thus, to dispense droplets of the fluid material,
the valve element is retracted from contact with the valve
seat to allow a finite amount of the fluid material to flow
through the newly formed gap and into the discharge
passage. The tip of the needle is then moved rapidly to-
ward the valve seat to close the gap which generates a
pressure that accelerates the finite amount of fluid ma-
terial through the discharge passage and causes a drop-
let of the material to be ejected, or jetted, from an outlet
of the discharge passage.
[0003] Jetting devices are configured for controlled
movement above the substrate and the fluid material is
jetted to land on an intended application area of a sub-
strate. By rapidly jetting the material "on the fly" (i.e. while
the jetting device is in motion), the dispensed droplets
may be joined to form a continuous line. Jetting devices
may therefore be easily programmed to dispense a de-

sired pattern of fluid material. This versatility has made
jetting devices suitable for a wide variety of applications
in the electronics industry. For example, underfill material
can be applied using a jetting device to dispense a fluid
material proximate to one or more edges of the chip, with
the material then flowing under the chip by capillary ac-
tion. The rapid movement toward the valve seat in jetting
dispensers as of the aforementioned type is carried out
by means of the biasing member acting on a contact el-
ement for forcing the valve element against the valve
seat. This biasing member acts on the contact element
all the time and thus forces the valve element to the valve
seat in an idle state. These types of valves are also called
"normally closed valves". The actuation lever is used to
raise the contact element, thus giving free the valve el-
ement to move out of engagement with the valve seat.
The disengaging movement of the valve element may be
carried out due to an attachment to the contact element,
or by means of an additional biasing member, such as a
spring. The spring raises the valve element away from
the valve seat, such that the finite amount of fluid may
pass into the discharge channel. The actuation lever ac-
cording to the jetting dispenser of the aforementioned
type is actuated by a piezo actuator comprising a piezo
crystal which, under influence of electric energy, acts on
the actuation lever so as to rotate the actuation lever.
[0004] A known jetting dispenser of such a type in gen-
eral is disclosed in US 2013/0048759.
[0005] WO 2014/048643 discloses a jetting dispenser
with a direct contact of the piezo crystal and the valve
element. The piezo crystal also is used to raise and lower
the valve element. A further device which has a direct
contact between the piezo actuator and valve element
without actuation lever is disclosed in WO 2014/140195.
[0006] A problem associated with dispensers with a
direct contact between the piezo actuator and the valve
element is that the piezo actuator does not provide a
large displacement, and therefore an actuation lever nor-
mally is necessary to translate the small movement of
the piezo crystal into a large movement for the valve el-
ement. A larger movement is required to provide a larger
gap through which liquid to be dispensed may flow. When
the gap is too small highly viscous liquid as for example
adhesive is not able to flow to the nozzle in sufficient
time. An actuation lever may also reduce the overall size
of the jetting dispenser which is beneficial in view of elec-
tronic applications.
[0007] A jetting dispenser with such an arrangement
is for example disclosed in EP 2 736 657 A1 or EP 2 143
503 A1.
[0008] A problem associated with jetting dispensers in
general is that the valve element accurately needs to seal
the outlet and therefore needs to be seated within the
valve seat in a predetermined force range. In case the
force is too low, the cut-off of the droplet tends to be not
accurate and therefore an unclear application pattern is
the result. Ultimately a too low force may also lead to an
insufficiency of the valve. In case the force is too high,
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there might be problems when disengaging the valve el-
ement from the valve seat, leading to droplets which are
too small or form satellites, splashes or an irregular ap-
plication pattern. Such effects are even worse when a
too high force causes bouncing of the valve element in
the valve seat. Moreover, a high force also tends to in-
crease the wear on the contacting parts.
[0009] A solution for this problem is to use high preci-
sion replacement parts to ensure that the valve element
seals the nozzle. In these parts, there is no possibility to
compensate wear and the parts when experiencing wear
need to be replaced. This results in high maintenance
costs.
[0010] Therefore, there has been a solution in which a
sensor is used for the adjustment of the valve element
in respect to the valve seat. The valve seat in this solution
is provided in a nozzle member which is screwable
against a jetting dispenser body, carrying the valve ele-
ment. A sensor measures the contact between the valve
seat and the valve element and indicates, with a signal,
when the force is accurate. The signal normally is a lamp,
switching from red to green light to indicate to a customer
that the position of the nozzle is correct and shall not be
screwed further.
[0011] However, also this is a very expensive solution,
since it needs special sensors for the measurement and
electrical connectors. Moreover, the service personnel
which screws the nozzle against the jetting body needs
to be experienced to place the nozzle correctly and not
to overscrew the nozzle. When the nozzle is screwed too
much, damages at the valve element may be the result.
[0012] Therefore, it is an object of the present invention
to provide a jetting dispenser in which the placement of
the valve element against the valve seat can easily be set.
[0013] The invention solves this problem with a jetting
dispenser of the aforementioned type, comprising an ad-
justment device for adjusting the position of the contact
element such that a force acting on the valve element in
the idle state is adjusted.
[0014] The invention is based on the idea that it is not
only possible to set a contact force between the valve
element and the valve seat by means of a screwable
nozzle element, but also the position of the valve element
could be adjusted. This is carried out according to the
present invention by means of the contact element which
is movable in the present invention. By providing the con-
tact element in a movable manner with respect to the
actuation lever, the force which acts on the valve element
in the idle state can be adjusted. It is not necessary to
adjust the nozzle member, the piezo actuator or the bi-
asing member which acts on the contact element.
[0015] Therefore, according to the invention, the jetting
dispenser is greatly simplified. It is not necessary to use
high precision parts, since due to the movable contact
element which is adjustable by the adjustment device,
the position of the valve element and the force acting on
the valve element in the idle state can be set after as-
sembly of the jetting dispenser. Moreover, when wear

occurs, the contact element can be further adjusted to
achieve again the desired contact force between the
valve element and the valve seat. It is not necessary to
replace the nozzle body, the valve element or other parts
for a certain time, since the jetting dispenser can be again
adjusted to meet the requirements.
[0016] According to a first preferred embodiment, the
adjustment device is adapted to adjust the position of the
contact element relative to the actuation lever. Moreover,
it is preferred that the adjustment device is adapted to
adjust a distance between the contact element and the
actuation lever in the idle state, the distance being meas-
ured along the central axis of the valve element. In the
idle state, the valve element is seated in the valve seat
and the contact element contacts the valve element to
transmit the biasing force of the biasing member to the
valve element. The actuation lever is free to move in a
predetermined range which is also dependent on the
movement of the piezo actuator. Therefore, by means of
varying the distance between the contact element and
the actuation lever in the idle state, the force applied to
the valve element can be varied. The distance is meas-
ured along the central axis of the valve element, starting
from a contact surface of the contact element which con-
tacts the valve element, and a surface of the actuation
lever.
[0017] Furthermore, it is preferred that the contact el-
ement comprises a threaded portion and is received in
a corresponding threaded through-hole in the actuation
lever. Providing the contact element in such a threaded
through-hole with a threaded portion provides a simple
measure for adjusting the distance of the contact surface
of the contact element to the actuation lever. The threads
are preferably formed as fine-pitch threads such that a
self-locking effect can be achieved.
[0018] According to a further preferred embodiment,
the contact element comprises a contact surface for con-
tacting the valve element and a screw head, the screw
head being engageable by said adjustment device. The
screw head is preferably arranged opposite the contact
surface. The contact element preferably has a substan-
tially pin-shaped form, extending along a longitudinal axis
which forms the rotational axis of the threaded portion.
While the contact surface projects out of the actuation
lever from a first side of the actuation lever, the screw
head extends from a second, opposite side of the actu-
ation lever. The screw head being engageable by said
adjustment device. The adjustment device in this in-
stance may comprise a hand driven tool for engaging the
screw head, for rotating the contact element, such that
the position of the contact element is adjusted.
[0019] In a further preferred development, the adjust-
ment mechanism comprises a rotatable shaft engaging
the screw head, while allowing movement of the contact
element in conjunction with said actuation lever. When
the actuation lever moves, it is raised away from the valve
element and thus into the direction of the screw head.
When a tool or a shaft engages the screw head, the con-
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tact element is moved into the direction of the tool or
shaft. Moreover, the contact element is slightly rotated,
since the actuation lever itself rotates about a rotational
point when actuated by the piezo actuator. The rotatable
shaft according to this embodiment engages the screw
head while still allowing movement of the contact element
on this rotational movement. Thus, the shaft may have
an engagement section which provides space for move-
ment, such as a long recess or the like. Preferably, the
rotatable shaft comprises a gimbal joint. A gimbal joint
allows torque transmission via an angled connection and
thus allows bending of the shaft. Since the contact ele-
ment is not only moved along a vertical axis, but also
rotated, it is preferred that the shaft comprises such a
gimbal joint. A gimbal joint also is known under the name
of a Cardan joint.
[0020] According to a further embodiment, the contact
element is in the form of a wedge positioned between
the actuation lever and the valve element. According to
such an embodiment, the adjustment device preferably
is adapted to adjust the lateral position of the wedge.
When the wedge is laterally moved between the valve
element and the actuation lever, the distance of the valve
element (in the idle state) and the actuation lever is ad-
justed. For moving the wedge, a screw or the like can be
provided. In an alternative, an eccentric element is pro-
vided which acts together with the wedge for reposition-
ing the wedge and adjusting its position.
[0021] In a particularly preferred embodiment, the ad-
justment device comprises a force limiting mechanism,
limiting the force acting on the valve element. The force
limiting mechanism preferably limits the force to a pre-
determined threshold force which is in the range that the
valve element is securely seated in the valve seat. As
described in the introductory portion, it is important that
the force is not too low and not too high. A force which
is too low causes insufficient cut-off of the fluid and there-
fore insufficient drops which tend to produce so-called
satellites. A force which is too high causes a relatively
high wear at the parts which again results in a poor ap-
plication pattern. When adjusting the contact element for
increasing the force, it might happen that the force is set
to a value which is too high. The force limiting mechanism
according to this embodiment of the invention limits the
force so that the service personnel is prevented from ad-
justing the contact element in a manner that a too high
force is the result.
[0022] In a preferred embodiment, the force limiting
mechanism comprises a tightening torque limiting de-
vice. This embodiment in particular is preferred when the
contact element is provided with the threaded portion and
has to be rotated to be repositioned. When the contact
element is repositioned in the idle state, the torque acting
on the contact element for rotating the contact element
is an indicator for the force acting on the valve element.
[0023] When limiting this tightening torque, also the
force acting on the valve seat and the valve element is
limited.

[0024] In a further preferred development, the force
limiting mechanism comprises a clutch, the clutch being
adapted to open at a predetermined torque limit. The
clutch can be formed as a friction clutch which opens
when a predetermined friction is exceeded. The clutch
may also be formed with a spring loaded part which opens
when the spring force is exceeded. There are further al-
ternatives of such clutches which can be used in con-
junction with the present invention.
[0025] In a preferred development, the clutch compris-
es a disc with a plurality of recesses and a corresponding
spring biased protrusion element, wherein upon circum-
ferential movement of said protrusion element, which
acts as a drive pin, said disc is driven, and wherein a
force of a spring biasing the spring biased protrusion el-
ement against the disc is set such that, when a prede-
termined torque acting on the disc is reached, the pro-
trusion element is pushed out of the corresponding re-
cess against the force of the spring rather than driving
the disc. The disc preferably is provided at the driven
side of the clutch and the spring biased pin on the drive
side. The other way round however is also preferred. The
recesses may be formed as semi-sphericals and the pro-
trusion element as a ball. When the force of the spring
biasing the protrusion element is overcome, the protru-
sion element "jumps" to the next recess. When the tight-
ening torque limit is reached, the spring biased protrusion
element is not able to further rotate the disc, but will only
move from recess to recess. This is also recognizable
based on an acoustic signal for the service personnel,
such that the service personnel may recognize that the
force limit is reached. The spring biased protrusion ele-
ment preferably is carried by a rotatable handle which is
accessible from outside the jetting dispenser.
[0026] In a further preferred embodiment which is in
addition to the previously described clutch or alternatively
to the previously described clutch, the clutch is a mag-
netic clutch, wherein upon exceeding a magnetic force
the clutch opens. In this embodiment, for example, a disc
may be provided with a first plurality of magnets and a
second disc may be provided with a second plurality of
magnets, both discs do not contact each other, however
the first disc is able to drive the second disc due to the
magnetic forces. This embodiment also has the benefit
that wear of the parts is prevented, since the parts of the
clutch do not contact each other.
[0027] Moreover, it is preferred that the adjustment de-
vice comprises electromagnetic elements for adjusting
the position of the contact element. The electromagnetic
elements may form a clutch which is electromagnetically
driven, such that the force limit can be adjusted. The elec-
tromagnetic elements may also be used for actively ro-
tating the contact element, for adjusting its position. Each
electric motor also has a maximum torque which is the
limit of the tightening torque it can deliver. Thus, an elec-
tric motor comprises a torque limit which can be matched
with the predetermined torque and force limit for the con-
tact element. Preferably three electromagnet elements
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are arranged offset to each other by approximately 120°.
The electromagnetic elements preferably are arranged
such that they form a stator of an electric motor. In this
instance, preferably an electric rotor is provided, which
is connected to the contact element. The electromagnetic
elements preferably are controlled such that the electric
rotor is rotated for adjusting the position of the contact
element. The electric rotor preferably comprises a mag-
net which is attached to the contact element. The magnet
preferably is a permanent magnet. This allows holding
the rotational position of the magnet even when the elec-
tromagnetic elements are powerless. The magnet thus
is hold by the cogging torque of the electromagnetic el-
ements or a yoke which is part of the respective electro-
magnetic element.
[0028] In the following, the invention is described in
more detail with respect to the accompanying drawings.
In the drawings:

Fig. 1 shows a partial cut perspective view of a first
embodiment of the invention;

Fig. 2 shows a cut of a second embodiment of the
invention;

Fig. 3 shows a cut of a third embodiment of the in-
vention;

Fig. 4 shows a perspective cut of a fourth embodi-
ment of the invention; and

Fig. 5 shows a perspective detail of Fig. 4.

[0029] A jetting dispenser 1 according to the invention
comprises a dispenser body 2 and a nozzle member 4.
The nozzle member 4 forms the fluid chamber 6 which
has an inlet 8 and an outlet 9. Between the inlet 8 and
the outlet 9 a valve seat 10 is provided. Between the
valve seat 10 and the outlet 9 a discharge channel 12 is
formed. The inlet 8 is provided with a barb connector 14
and can be connected with a pressurized fluid cartridge.
The nozzle member 4 is connected to the dispenser body
2 via a fixing portion 16. It is removably fixed against the
dispenser body 2.
[0030] Within the fluid chamber 6 a valve element 18
is arranged which has a tip 20 for engaging the valve
seat 10. The valve element 18 runs into the dispenser
body 2 and comprises a head 22. The valve element 18
is guided within a bushing 24 which carries a sealing ring
26 at its lower end.
[0031] The jetting dispenser 1 moreover comprises a
piezoelectric drive assembly 30 configured to reciprocal-
ly move at least a portion of the valve element 18 relative
to the valve seat 10. The piezoelectric drive assembly 30
comprises a piezo actuator 32 which is formed as a piezo
stack. The piezo actuator 32 is supported at a first support
33 against the dispenser body 2 and engages at the op-
posite end an actuation lever 34. The actuation lever 34

is pivotably seated on a support 36 and comprises a pro-
trusion 38 engaging the piezo actuator 32. At the opposite
end of the actuation lever 34, actuation lever 34 compris-
es an engagement portion 40 for engagement with the
valve element 18.
[0032] For biasing the valve element 18 into the closed
position (as shown in the figures) a biasing member 42
in the form of a coiled spring 44 is provided in the dis-
penser body 2. A coiled spring 44 rests on the engage-
ment section 40 of the actuation lever 34, and on its other
end is supported by a plate 46. Plate 46 is supported in
turn by a shaft 48 comprising a screw threaded portion
50 running through a respective threaded through-hole
52 of the dispenser body 2. Shaft 48 is outside the dis-
penser body 2 provided with a knob 54 for rotating the
shaft 48 such that the vertical position of plate 46 is ad-
justable. This provides in this embodiment (Fig. 1) means
for adjusting the force of the spring 44.
[0033] For adjusting the force acting on the valve seat
10, the jetting dispenser 1 according to the present in-
vention comprises a contact element 60 which is posi-
tioned between the engagement portion 40 of the actu-
ation lever 34 and the head 22 of the valve element 18.
The position of the contact element 60 is adjustable by
means of an adjustment device 62.
[0034] In the embodiment shown in Fig. 1, the contact
element is in the form of a wedge and comprises an in-
clined surface 64 which in inclined with respect to axis A
which is the longitudinal axis of the valve element 18 and
also the movement axis of valve element 18. By moving
the contact element 60 with respect to Fig. 1 to the left
or right position, the inclined surface 64 is moved relative
to axis A and thus relative to the valve element 18, such
that a distance between the head 22 of valve element 18
and the actuation lever 34 can be adjusted.
[0035] In the embodiment shown in Fig. 1 the adjust-
ment device comprises a spring 66 forcing the wedge-
shaped contact element 60 into engagement with the
head 22. The spring 60 has a predetermined spring force
and in turn excerpts a predetermined force onto the con-
tact element 60. The spring 60 consequently acts in a
force limiting manner, limiting the contact force of the tip
20 and the valve seat 10.
[0036] For fixing the relative position of the contact el-
ement 60 with respect to the actuation lever 34, a screw
72 is provided. Screw 72 is screwed into a respective
screw threaded portion of the contact element 60 and
runs through an elongated hole in the actuation lever 34
and thus can fix the contact element 60 to the actuation
lever 34. Screw 72 is accessible via an opening 74 in the
dispenser body 2. By means of inserting a respective tool
through the opening 74 the screw 72 can be screwed or
unscrewed. For adjusting the position of the contact el-
ement 60 in this embodiment (Fig. 1), first of all the screw
72 has to be loosened and afterwards the position of the
contact element 60 can be adjusted by means of the force
of the spring 66. When the desired position and thus the
desired distance between head 22 and actuation lever
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34 has been set, screw 72 can be fastened again.
[0037] The adjustment device further comprises an ec-
centric element 68 limiting the movement of the contact
element 60. Eccentric element 68 comprises a recess 70
into which a screw driver can be seated. Recess 70 or
slot is accessible from outside the jetting dispenser 1 by
a service personnel. By rotating eccentric element 68,
the contact element 60 may be moved to the right direc-
tion with respect to Fig. 1. This movement is used when
the nozzle member 4 has to be changed for maintenance
reasons. When the nozzle member 4 is demounted it is
beneficial to limit the movement of the contact element,
since otherwise the spring 66 would push the contact
element 60 too far to the left in Fig. 1. This may lead to
a too high contact force when a replacement nozzle mem-
ber 4 would be mounted in this state. Therefore, when
replacing the nozzle member 4, the service person would
use the eccentric element 68 during replacement and
after mounting has been completed, release the eccen-
tric element 68 again so that the spring 66 is able to act
on the contact element 60 as described above.
[0038] When now the piezo actuator 32 is powered, it
will extend its volume and thus push against support 38,
in turn rotating the actuation lever 34 and lifting the en-
gagement section 40 together with the contact element
60. A drive spring 76 provided between bushing 24 and
head 22 lifts the valve element 18 respectively, such that
fluid can drain into the discharge channel 12. When the
piezo actuator 32 is depowered again, the volume is re-
duced and the biasing spring 44 can push down the valve
element 18 again into engagement with the valve seat
10. The pressure in discharge channel 12 is increased
and a droplet will be jetted out of the outlet 9.
[0039] The embodiments shown in Figs. 2 to 4 differ
from the first embodiment (Fig. 1) in particular therein,
that the contact element 80 in the embodiments of Figs.
2 to 4 is substantially pin-shaped and not wedge-shaped,
as it is in the embodiment shown in Fig. 1. The further
elements are depicted with the reference signs used in
Fig. 1 and in so far reference is made to the above de-
scription of Fig. 1. In the following, in particular the dif-
ference between the first and the further embodiments
will be described.
[0040] According to Fig. 2, the contact element 80 com-
prises a contact surface 82 in contact with the head 22
of valve element 18. Moreover, the contact element 80
comprises a threaded portion 84 seating in a respective
threaded through-hole 86 formed in the engagement por-
tion 40 of the actuation lever 34. In this embodiment,
biasing spring 44 is again seated against a plate 46 which
however is not adjustable in position.
[0041] The distance between contact surface 82 and
actuation lever 34 can be adjusted by respectively rotat-
ing the contact element 80. The respective threaded con-
nection between the threaded shaft 84 and the through-
hole 86 causes a movement of the contact surface 82
either into the direction of head 22 or away from it, de-
pendent on the rotational direction. Thus, by means of

rotation, the distance of the contact surface 82 to the
actuation lever 34 can be adjusted.
[0042] For rotating the contact element 80, the contact
element 80 comprises a screw head 88. The screw head
88 comprises two opposing pins which are received in a
hollow shaft 90 which has a slot extending in the axial
direction. The shaft 90 comprises a hollow interior 92
such that the screw head 88 can be received within the
shaft 92. The slot (which cannot be seen in Fig. 2 due to
the cut view) provides a formfitting engagement with the
respective pins 94 of the screw head 88, such that a
formfitting engagement into the circumferential direction
is achieved. At a top end, the shaft 90 is connected via
a gimbal joint 96 to tool 98. The gimbal joint 96 is neces-
sary, since when the actuation lever 34 pivots about its
pivot point P, on the one hand the contact element 80
will be lifted upwards, but also rotated together with the
actuation lever 34 about the pivot point P.
[0043] Therefore it is deflected slightly to the right hand
side in Fig. 2 and therefore shaft 90 needs to allow this
sideward movement. The gimbal joint 96 provides this
feature.
[0044] Tool 98 is arranged received within an opening
100 of the dispenser body 2 and comprises a top recess
102 engaged by a respective tool. Moreover, tool 98 com-
prises a circumferential groove 104 in which a respective
pin 106 which is fixed by a nut 108 protrudes. The pin
106 causes the tool 98 to stay at the same axial position
with respect to axis A. When tool 98 is rotated, the torque
is transmitted via gimbal joint 96 to shaft 90 and via the
pins 94 to the contact element 80. The contact element
in turn is rotated, thus causing the distance between the
contact surface 82 and actuation lever 34 to increase.
When the dispenser 1 is in the idle state, and thus the
piezo actuator 32 is not actuated, the valve element 18
contacts the valve seat 10, and by rotating the contact
element 84 the force acting from the valve element 18 to
the valve seat 10 can be adjusted.
[0045] Preferably, tool 98 is rotated under usage of a
torque wrench by a service personnel. Using a torque
wrench to engage the recess 102, such that the torque
supplied to the contact element 80 is limited.
[0046] The embodiments shown in Figs. 3 and 4 in-
clude in addition to the elements shown in Fig. 2 integrat-
ed force limiting means. Again, identical elements from
Figs. 1 and 2 are depicted with the same reference signs
in Figs. 3 and 4, and in so far reference is made to the
above description to Figs. 1 and 2.
[0047] According to Fig. 3 the embodiment is substan-
tially identical to the embodiment of Fig. 2, however in-
cludes a force limiting mechanism 110. The force limiting
mechanism 110 comprises a clutch 112 between a drive
side and a driven side which will be described now. Shaft
90 is connected via gimbal 96 to a further shaft 114 of
the driven side of the clutch. Shaft 114 is connected to a
disc 116. Disc 116 is supported by an axial and radial
acting bearing 118. The shaft 114 is provided with free-
wheeling device 120 which also provides a radial bearing
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for the shaft 114.
[0048] The drive side comprises a handle 122 which
carries eccentrically a protrusion element 124 in the form
of a ball. The ball is seated within a recess 126 and biased
by means of a spring 128. The disc 116 comprises a
plurality of recesses 130 which are provided in a ring
shape on the disc 116.
[0049] When a user rotates the handle 122 about axis
A, also the protrusion element 124 is rotated and pushes
against a side surface of the respective recess 130. When
the torque or especially the counter torque acting on the
shaft 114 is low enough, the disc 116 can be rotated by
the protrusion element 124 pushing against this side sur-
face. When disc 116 is rotated, also shaft 90 is rotated
and in turn contact element 80 is rotated and thus the
distance between contact surface 82 and actuation lever
34 is adjusted. When however the counter torque has
reached a predetermined level, the force of the spring
128 will be overcome by the protrusion element 124 being
pushed into the recess 126 and thus sliding out of the
respective recess 130. When the protrusion element 124
slides out of the recess 130 no torque transmission can
be carried out and the clutch 112 is open. Thus, it is not
possible for a service personnel to apply a too high force
to the valve seat 110. The service personnel can simply
rotate the handle 122 until the clutch 112 opens.
[0050] The freewheeling device 120 is provided be-
tween the shaft 114 and a bushing 121 fixed to the handle
122. The freewheeling device 120 allows rotation of the
handle 122 relative to the shaft 114 in the tightening di-
rection. Thus, also when the clutch opens after the pre-
determined force limit has been reached, the handle can
be rotated 122, while the shaft 114 stands still. The free-
wheeling device however is adapted to block the relative
movement when the handle is rotated into the loosening
direction. The freewheeling device 120 thus acts as a so
called clamping roller freewheeling hub. In the loosening
direction the rotational movement therefore is rather
transferred via the blocked freewheeling device 120 than
via the clutch. Thus, in the loosening direction it is pos-
sible to apply higher torque than in the tightening direc-
tion. This is in particular beneficial for maintenance rea-
sons. In case an adhesive liquid drains into the region of
the contact element 80 it may adhere the contact element
80 to the through hole 86. In this case it is possible to
break this adhesion due to the blocking of the freewheel-
ing device 120.
[0051] According to the embodiment shown in Fig. 4
and 5, the force limiting mechanism 110 is based on elec-
tromagnetic effects.
[0052] Again, identical elements in Fig. 4 and 5 are
depicted with the same reference signs as shown in Figs.
1 to 3 and therefore, reference is made to the above
description of Figs. 1 to 3.
[0053] The force limiting mechanism 110 comprises
first, second and third coils 132a, 132b, 132c which are
stacked upon each other and rotated against each other
by 120 degree.

[0054] The coils 132a, 132b, 132c are provided with
corresponding yokes 133a, 133b, 133c. The yokes 133a,
133b, 133c are substantially U-shaped and run through
the respective coil 132a, 132b, 132c. Each yoke 133a,
133b, 133c comprises two legs. Yoke 132a comprises
legs 142a, 142b, yoke 132b comprises legs 144a, 144b,
and yoke 132c comprises legs 146a, 146b. The legs
142a, 142b, 144a, 144b, 146a, 146b are each pairwise
parallel to each other.
[0055] The coils 132a, 132b, 132c are connected via
wires 134 to the control 140. The control is adapted to
energize the coils 132a, 132b, 132c in such a manner
that a rotating electromagnetic field is generated between
the legs 142a, 142b, 144a, 144b, 146a, 146b of the yokes
133a, 133b, 133c such that the magnet 94 is caused in
rotation and in turn the contact element 80 is screwed
into or out of the screw threaded bore 86. Thus, by means
of energizing the coils 132a, 132b, 132c respectively the
distance between the contact element 80 and the head
22 can be adjusted.
[0056] By respectively powering the coils 132a, 132b,
132c the maximum torque is adjustable. Moreover, by
respectively powering the coils it is possible to electrically
rotate the contact element 80 and therefore, according
to this embodiment (Fig. 4, 5), adjustment of the position
of the contact element 80 can be carried out automatically
with a respective control tool.
[0057] When the coils 132a, 132b, 132c are depow-
ered the magnet 94 is attracted to the respective yoke,
in Fig. 5 to the legs 146a, 146b of yoke 133c. The magnet
94 is held in place by the cogging torque of the arrange-
ment. Thus, this arrangement forms a clutch 112.
[0058] The control 140 can be provided with a respec-
tive switch for setting the force and hence the maximum
torque. The control 140 can also be connected to other
dispensers as well. The control 140 may be programmes
such that after each start of the dispenser, the coils 132a,
132b, 132c are energized so that the desired closing
force of the valve is set.

Claims

1. A jetting dispenser (1) comprising:

a fluid chamber (6), a fluid inlet (8) to the fluid
chamber (6), a fluid outlet (9) from the fluid
chamber (6), and a valve seat (10) positioned
between the fluid inlet (8) and the fluid outlet (9);
a valve element (18);
a piezoelectric drive assembly (30) configured
to reciprocally move at least a portion of the
valve element (18) relative to the valve seat (10);
the drive assembly (30) comprising:

a biasing member (42) acting on a contact
element for forcing the valve element (18)
against the valve seat in an idle state, the
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contact element being arranged for contact
with the valve element (18),
an actuation lever (34) engaging the contact
element (60, 80),
a piezo actuator (32) engaging the actuation
lever (34) for pivoting the actuation lever
(34) such that the contact element is moved
and the valve element (18) is free to disen-
gage the valve seat (10), and
an adjustment device for adjusting the po-
sition of the contact element (60, 80) such
that a force acting on the valve element (18)
in the idle state is adjustable.

2. The jetting dispenser according to claim 1, wherein
the adjustment device is adapted to adjust the posi-
tion of the contact element (60, 80) relative to the
actuation lever (34).

3. The jetting dispenser according to any of the preced-
ing claims, wherein the adjustment device is adapted
to adjust a distance between the contact element
(60, 80) and the actuation lever (34) in the idle state,
the distance being measured along the central axis
(A) of the valve element (18).

4. The jetting dispenser according to any of the preced-
ing claims, wherein the contact element (60, 80)
comprises a threaded portion (84) and is received in
a corresponding threaded trough hole (86) in the ac-
tuation lever (34).

5. The jetting dispenser according to claim 4, wherein
the contact element (80) comprises a contact surface
(82) for contacting the valve element (18) and a
screw head (88), the screw head (88) being engage-
able by said adjustment device.

6. The jetting dispenser according to claim 5, wherein
the adjustment device comprises a rotatable shaft
(114) engaging the screw head (88), while allowing
movement of the contact element (80) in conjunction
with said actuation lever (34).

7. The jetting dispenser according to claim 6, wherein
said rotatable shaft comprises a gimbal joint (96).

8. The jetting dispenser according to any of the preced-
ing claims 1 to 3, wherein the contact element (60)
is in the form of a wedge positioned between the
actuation lever (34) and the valve element (18).

9. The jetting dispenser according to claim 8, wherein
the lateral position of said wedge is adjustable by
means of said adjustment device.

10. The jetting dispenser according to any of the preced-
ing claims, wherein said adjustment device compris-

es a force limiting mechanism (110), limiting the force
acting on the valve element (18).

11. The jetting dispenser according to claim 10, wherein
the force limiting mechanism (110) comprises a tight-
ening torque limiting device.

12. The jetting dispenser according to claim 10 or 11,
wherein the force limiting mechanism comprises a
clutch (112), the clutch (112) being adapted to open
at a predetermined torque limit.

13. The jetting dispenser according to claim 12, wherein
the clutch (112) comprises a disc (116) with a plu-
rality of recesses (130) and a corresponding spring
biased protrusion element (124), wherein upon cir-
cumferential movement of said protrusion element
(124) acts as a drive pin and said disc (116) is driven,
wherein a force of a spring (128) biasing the spring
biased protrusion element (124) against the disc
(116) is set such that, when a predetermined torque
acting on the disc (116) is reached, the protrusion
element (124) is pushed out of the corresponding
recess (130) against the force of the spring (128)
rather than driving the disc (116).

14. The jetting dispenser according to claim 12, wherein
the clutch (112) is a magnetic clutch, wherein upon
exceeding a magnetic force the clutch (112) opens.

15. The jetting dispenser according to any of the preced-
ing claims, wherein the adjustment device comprises
electromagnetic elements (132a, 132b, 132c) for ad-
justing the position of the contact element (60, 80).
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