
WO 01/02177 PCT/AUOO/00581  SEAL FOR A MICRO ELECTRO-MECHANICAL LIQUID
CHAMBER FIELD OF THE INVENTION The present invention relates broadly to
micro-mechanical devices comprising a liquid 5 chamber and providing a seal
around a moveable component located in part within the liquid chamber.  The
present invention will be described herein with reference to
micro-mechanical devices for ink jet  printers. However, it will be
appreciated that the present invention does have broad applications,
including in micro-mechanical pumps. 10 CO-PENDING APPLICATIONS Various
methods, systems and apparatus relating to the present invention are
disclosed in the  following co-pending applications filed by the applicant
or assignee of the present invention  simultaneously with the present
application: PCT/AU00/00518, PCT/AU00/00519, PCT/AU00/00520,
PCT/AU00/00521, PCT/AU00/00522,  15 PCT/AU00/00523, PCT/AUOO/00524,
PCT/AU00/00525, PCT/AUOO/00526, PCT/AU00/00527,  PCT/AUOO/00528,
PCT/AU00/00529, PCT/AU00/00530, PCT/AU00/0053I, PCT/AU00/00532,
PCT/AUOO/00533, PCT/AU00/00534, PCT/AU00/00535, PCT/AU00/00536,
PCT/AU00/00537,  PCT/AUOO/00538, PCT/AUOO/00539, PCT/AU00/00540,
PCT/AUOO/00541, PCT/AUOO/00542,  PCT/AUOO/00543, PCT/AU00/00544,
PCT/AU00/00545, PCT/AUOO/00547, PCT/AU00/00546, 20 PCT/AU00/00554,
PCT/AU00/00556, PCT/AU00/00557, PCT/A000/00558, PCT/AUOO/00559,
PCT/AU00/00560, PCT/AUOO/00561, PCT/AU00/00562, PCT/AUOO/00563,
PCT/AUOO/00564,  PCT/AUOO/00565, PCT/AUOO/00566, PCT/AU00/00567,
PCT/AU00/00568, PCT/AUOO/00569,  PCT/AU00/00570, PCT/AUOO/00571,
PCT/AU00/00572, PCT/AU00/00573, PCT/AUOO/00574,  PCT/AUOO/00575,
PCT/AUOO/00576, PCT/AU00/00577, PCT/AUOO/00578, PCT/AU00/00579, 25
PCT/AUOO/00581, PCT/AU00/00580, PCT/AU00/00582, PCT/AU00/00587,
PCT/AUOO/00588,  PCT/AU00/00589, PCTIAU00100583, PCT/AU00/00593,
PCT/AU00/00590, PCT/AU00/00591,  PCT/AU00/00592, PCT/AUOO/00584,
PCT/AUOO/00585, PCT/AUOO/00586, PCT/AU00/00594,  PCT/AUOO/00595,
PCT/AU00/00596, PCT/AU00/00597, PCT/AU00/00598. PCT/AUOO/00516.  



PCT/AUOO/00517, PCT/AU00/0051 I, PCT/AU00/00501, PCT/AU00/00502,
PCT/AU00/00503, 30 PCT/AU00/00504, PCT/AU00/00505. PCT/A000/00506,
PCT/AUOO/00507, PCT/AU00/00508,  PCT/AU00/00509, PCT/A000/00510,
PCT/AU00/00512, PCT/AUOO/00513, PCT/AU00/00514,  PCT/AUOO/005I5 The
disclosures of these co-pending applications are incorporated herein by
cross-reference.  RECTIFIED SHEET (RULE.91) WO 01/02177 PCT/AU00/00581  -2
BACKGROUND OF THE INVENTION Commercially constructed micro-mechanical
systems typically utilise standard  semiconductor fabrication processes,
and as those processes become more and more refined,  the field of
applications for micro-mechanical devices increases. 5 Recently,
micro-electro-mechanical system (NIEMS) devices have been proposed to  be
utilised in ink jet printing and other devices which involve fluids. In
such devices, one of the challenges is to provide adequate sealing for
liquid  nozzles or liquid channels within the MEMS device, particularly
where the seal is to be  provided between moving parts. 10 SUMMARY OF THE
INVENTION In accordance with a first aspect of the present invention there
is provided a micro- mechanical device comprising a liquid chamber and a
movable component located in part  within the chamber and extending in a
first direction through an opening in a wall of the 15 chamber, the
component being movable within the opening in a second direction orthogonal
to  the first direction. The component comprises a body portion which is
located within the  opening and which has a width substantially equal to
the width of the opening, a stem portion  which extends outside of the
opening and away from the wall and having a smaller width than  the body
portion and a shoulder connecting the stem portion to the body portion. The
shoulder 



20 is aligned with an outside edge of the opening, whereby a liquid in the
chamber forms a  meniscus between the outside edge and the shoulder and the
meniscus is maintained during  movement of the component in the second
direction. The shoulder may be in the form of a step connecting the stem
portion to the body  portion. 25 In one embodiment, the wall comprises a
planar portion in an outer surface of the wall  adjacent the opening. A
preferred form of the invention will now be described, by way of example
only,  with reference to the accompanying drawings. 30 BRIEF DESCRIPTION OF
THE DRAWINGS  In the drawings: WO 01/02177 PCT/AUOO/00581  -3 1 shows a top
plan view of an ink jet printing nozzle embodying the present  Figure
invention;  Figure 2 shows a side plan view of the ink jet nozzle of Figure
1; and Figure 3 shows a perspective view of a detail of the printing nozzle
of Figures 1 and 2.  5 DESCRIPTION OF THE PREFERRED EMBODIMENTS Turning
initially to Figure 1, the ink jet nozzle 10 comprises a nozzle chamber 12
having an aperture 14 formed in a top wall 16 thereof. A thermal actuator
structure 18 comprises a first portion 20 located substantially 10 within
the nozzle chamber 12, and a second portion 22 located outside of the
nozzle chamber  12. By way of movement of the actuator structure 18
substantially upwardly and  downwardly with respect to the nozzle chamber
12, as illustrated by arrow 24 in Figure 2,  



droplets of a liquid (not shown) contained within the nozzle chamber 12 can
be ejected through  15 the aperture 14. Turning now to Figure 3, the second
portion 22 of the actuator structure 18 terminates  in a stem portion 26.
The stem portion is connected by a shoulder 28 to an end portion 30 of  the
first actuator portion 20. The end portion 30 is located within an opening
32 in a side wall  34 of the nozzle chamber 12. Again in Figure 3, the
arrow 24 indicates the movement of the  20 first and second portion 20, 22
during operation. It will be appreciated by a person skilled in the art
that, provided adequate close  spacing between the outer edges 36 of the
opening 32 and the step 28 the liquid within the  nozzle chamber 12 will
form a meniscus between the step 28 and the outer edges 36 whereby a seal
is formed preventing liquid from inside the chamber to leak through the
space between the  25 step 28 and the outer edges 36. Furthermore, the
meniscus will be maintained during movement of the first and  second
portions 20, 22 along a direction as indicated by arrow 24 during operation
of the ink  jet nozzle 10. In the preferred embodiment, the side wall 34
comprises planar portions 38 adjacent  30 the outer edges 36 of the opening
32. This arrangement can further decrease the likelihood of  leaking or
drawing of the liquid along the surface of the side wall 34, thus providing
a greater WO 01/02177 PCT/AUOO/00581  -4 freedom in the dimensioning of the
spacing between the outer edges 36 of the opening 32 and  the step 28. The
ink jet nozzle 10 of the preferred embodiment can be manufactured using
known  MEMS technology. For example, a plurality of ink jet nozzles 10
could be manufactured on a  5 silicone wafer utilising the sequence of
deposition and etching steps, further utilising sacrificial layers to e.g.
free the actuator structure 18 and to form cavities such as the nozzle
chamber 12.  It will be appreciated by a person skilled in the art that
numerous variations and/or  



modifications may be made to the present invention as shown in the specific
embodiments  without departing from the spirit or scope of the invention as
broadly described. The present 1o embodiments are, therefore, to be
considered in all respects to be illustrative and not restrictive. WO
01/02177 PCT/AU00/00551  -5 Y  THE CLAIMS 1. A micro-mechanical device
comprising:  a liquid chamber, and 5 a movable component located in part
within the chamber and extending in a first  direction through an opening
in a wall of the chamber, the movable component being movable  within the
opening in a second direction orthogonal to the first direction, and
wherein the  component comprises a body portion which is located within the
opening, and which has a  width substantially equal to the width of the
opening, a stem portion which extends outside of 1o the opening and away
from the wall and which has a smaller width than that of the body  portion,
and a shoulder connecting the stem portion to the body portion, the
shoulder being  aligned with an outside edge of the opening whereby a
liquid in the chamber forms a meniscus  between the outside edge and the
shoulder and the meniscus is maintained during movement of  the component
in the second direction. 15 2. A device as claimed in claim 1, wherein the
shoulder is in the form of a step  connecting the stem portion to the body
portion. 3. A device as claimed in claim 1, wherein the wall comprises a
planar portion at an  20 outer surface of the wall adjacent the opening.
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