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Description
Technical Field

[0001] The presentinvention relates to continuous ink
jet printers and, more particularly, to a brazing process
for joining machined resonator portions to yield a single
resonator body for a continuous ink jet printhead.

Background Art

[0002] Ink jet printing systems are known in which a
printhead defines one or more rows of orifices which re-
ceive an electrically conductive recording fluid from a
pressurized fluid supply manifold and eject the fluid in
rows of parallel streams. Printers using such printheads
accomplish graphic reproduction by selectively charg-
ing and deflecting the drops in each of the streams and
depositing at least some of the drops on a print receiving
medium, while others of the drops strike a drop catcher
device.

[0003] Droplet generators are one of the major com-
ponents in a continuous ink jet printhead. Droplet gen-
erators often use a nozzle plate attached to a resonant
body to stimulate the jets. In a resonator body design
where the inlet and outlet ports are not directly in line
with the nozzle plate channel, machining from a solid
metal block is essentially impossible.

[0004] Itis seenthen thatitwould be desirable to elim-
inate the problems associated with the prior art resona-
tor body design by providing a resonator body design
which is particularly useful where the inlet and outlet
ports are not directly in line with the nozzle plate chan-
nel.

Summary of the Invention

[0005] This need is met by the system according to
the present invention, wherein the resonator body of a
continuous ink jet printhead is fabricated from two pre-
cision machined halves which are brazed together in a
process to yield an integral unit. The integral unit com-
prises the inlet and outlet fluid ports as well as the fluid
channel which directs the fluid into the bonded nozzle
plate.

[0006] In accordance with one aspect of the present
invention, a brazing process is provided for joining ma-
chined resonator portions to yield a single resonator
body for a continuous ink jet printhead. A first resonator
body portion and a second resonator body portion are
provided, each resonator portion having partial fluid in-
gress, fluid egress, and nozzle plate channel fluid cavi-
ties. A braze preform is then insertable between the first
and second resonator body portions to join the first and
second resonator body portions. Alignment pins secure
and align the first resonator body portion to the second
resonator body portion.

[0007] Accordingly, itis an object of the presentinven-
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tion to yield a single resonator body for a continuous ink
jet printhead. It is a further object of the present inven-
tion to provide a resonator body design where the inlet
and outlet ports are not directly in line with the nozzle
plate channel. Itis an advantage of the presentinvention
that it provides a viable resonator body design which ad-
dresses the packaging constraints of some printheads.
[0008] Other objects and advantages of the invention
will be apparent from the following description, the ac-
companying drawings and the appended claims.

Brief Description of the Drawings

[0009]

Fig. 1A is a partially cutaway view illustrating two
joined halves forming a resonator body in accord-
ance with the present invention;

Fig. 1B is a view along section line B-B of Fig. 1A;
Fig. 2 illustrates a brazed foil-resonator preform
used to braze the two resonator halves into the sin-
gle resonator body of Fig. 1A; and

Fig. 3 is a side view of a brazing alignment pin used
in the joining of the two resonator halves.

Detailed Description of the Preferred Embodiments

[0010] The present invention provides brazing proc-
ess whereby two machined resonator halves are brazed
together in a manner that yields a single resonator body
for a continuous ink jet printhead. In co-pending, com-
monly assigned patent application 97 302 690.9, pub-
lished as EP-A-0 805 036, a top feed droplet generator
assembly is disclosed, which has an integral fluid cavity
wherein fluid ingress and egress to and from the reso-
nator body is on the side of the resonator body opposite
the nozzle plate. The brazing process according to the
presentinvention is particularly useful when used to join
two resonator halves into the top feed droplet generator
described and claimed in co-pending, commonly as-
signed patent application 97 302 690.9, published as
EP-A-0 805 036.

[0011] Referring now to the drawings, in Fig. 1A there
is illustrated a partially cutaway view of two resonator
halves joined to form a resonator body in accordance
with the present invention; and in Fig. 1B there is illus-
trated a front section view of one of the resonator halves.
The resonator is a top feed resonator, wherein inlet and
outlet ports are located at the top of the resonator body
and communicate with a nozzle plate channel located
at the bottom of the resonator body.

[0012] Resonator 1 comprises fluid ingress and
egress on a surface 7 opposite nozzle plate 2. A coun-
terbore 3 feature permits an effective means to secure
fittings 6 to the droplet generator 1. A fluid passage 4
allows fluid to travel from an ingress point 8 down to the
nozzle plate 2. A narrow fluid trench 5 redirects fluid flow
from the fluid passage 4 to an in-line direction with the
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nozzles (not shown) associated with nozzle plate 2.
Since fluid passage 4 is not directly in line with the noz-
zle plate channel, machining from a solid metal block is
impractical and, essentially, impossible.

[0013] To provide such a design using machining, the
present invention proposes a two piece resonator de-
sign, wherein two pieces 1A and 1B are brazed together
to form a single resonator. Each symmetrically ma-
chined portion 1A and 1B preferably comprises half of
inlet 8, outlet 9 and nozzle plate 2 channel fluid cavity.
For a continuous ink jet printhead design, the resonator
body 1 is fabricated from the two precision machined
portions 1A and 1B which are brazed together to yield
an integral unit. The integral unit comprises the inlet 8
and outlet 9 fluid ports and the fluid channel 4 which
directs the fluid into the bonded nozzle plate 2. After
brazing, a complete resonator body 1 with properly
sized fluid channels is achieved.

[0014] In the prior art, such as a one inch, 120 drops
per inch ink jet printer resonator body, the fluid channels
can be machined in one portion of the resonator body,
with the second resonator portion being a solid cover. A
rectangular braze foil material without fluid channel cut-
outs was placed between the two halves, with the fluid
cavity half being placed on top to avoid flow of the braze
foil into the fluid channels.

[0015] In a one inch, 240 drops per inch printing sys-
tem, each resonator portion 1A and 1B comprises part
of the inlet 8, the outlet 9 and the nozzle plate 2 channel
fluid cavity. With two fluid channel symmetrical halves,
there is a greater chance for thin, rectangular braze foil
to flow into the fluid channels, especially if a solid braze
foil, i.e., one without fluid channel cutouts, is used.
[0016] Braze material in the fluid cavities is undesira-
ble for several reasons. One, braze material that has
melted and solidified presents a rough, almost grit blast-
ed appearance, which can be a source of fluid flow dis-
turbances and can create sites for air bubble attach-
ment. Either of these problems can severely affect the
resonator body performance. Also, the added nonsym-
metrical mass due to the excess braze foil in one of the
portions 1A or 1B may be another source of poor reso-
nator body performance.

[0017] In an effort to greatly reduce the amount of
braze material which can flow into the fluid channels, a
braze foil preform 10, as shown in Fig. 2, is used. By the
proper, standard mechanical use of brazing alignment
pins 11, as illustrated in Fig. 3, insertable into apertures
12 of Fig. 2, the two portions 1A and 1B can be accu-
rately aligned. In a preferred embodiment of the present
invention, the pins 11 are machined from round stock
and have break edges 14 at each end, to provide relief
for ease of insertion into apertures 12. Preferably, one
of the resonator sections 1A or 1B, has alignment aper-
tures designed for a press fit; while the other resonator
portion 1B or 1A, has alignment apertures designed for
a slip fit.

[0018] The braze preform 10 of the present invention
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comprises fluid channel cutout 13. The preform shape
allows for 5 to 15 mils of overhang into the fluid channels
for tolerancing and to ensure adequate braze coverage
at the melt temperature. With the insertion of the braze
preform 10, the resulting resonator body 1 minimizes
braze material in the fluid channels as the preform melts
when the braze temperature is applied. This reduces
poor resonator performance attributed to the existence
of braze material. In a preferred embodiment of the
present invention, the pins 11 are of the same material
as the resonator portions 1A and 1B, to eliminate differ-
ences in thermal expansion at the braze temperature. If
thermal expansion rates differ between the pin 11 and
the resonator portions 1A and 1B, the upper resonator
portions would "hang" up, when the upper resonator
portion is actually required to float during the brazing
process to obtain perfect braze integrity.

Industrial Applicability and Advantages

[0019] The present invention is useful in the field of
ink jet printing, and has the advantage of addressing
packaging constraints of certain printheads. The
present invention provides the further advantage of pro-
viding an integral resonator body by brazing two sepa-
rate resonator body portions. Finally, the present inven-
tion provides the advantage of minimizing braze mate-
rial in the fluid channels.

[0020] Having described the invention in detail and by
reference to the preferred embodiment thereof, it will be
apparent that other modifications and variations are
possible without departing from the scope of the inven-
tion defined in the appended claims.

Claims

1. Aresonator for an ink jet printhead of a continuous
ink jet printer, the resonator comprising:

a first resonator body portion and a second res-
onator body portion, the first and second reso-
nator body portions each having partial fluid in-
gress, fluid egress, and nozzle plate channel
fluid cavities;

a braze preform insertable between the first
and second resonator body portions to join the
first and second resonator body portions; and
atleast one alignment pin for securably aligning
the first resonator body portion to the second
resonator body portion to form a single resona-
tor body.

2. A resonator for an ink jet printhead as claimed in
claim 1 wherein the first and second resonator body
portions each comprise one half of the single reso-
nator body.
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A resonator for an ink jet printhead as claimed in
claim 1 wherein the at least one alignment pin is
machined from round stock.

A resonator for an ink jet printhead as claimed in
claim 1 wherein the at least one alignment pin has
break edges at each end.

A resonator for an ink jet printhead as claimed in
claim 1 wherein the at least one alignment pin com-
prises a first alignment pin and a second alignment
pin.

A resonator for an ink jet printhead as claimed in
claim 1 wherein the at least one alignment pin is
comprised of a material identical in thermal expan-
sion to that of the first and second resonator body
portions.

A resonator for an ink jet printhead as claimed in
claim 1 wherein the braze preform comprises a fluid
channel cutout section.

Patentanspriiche

Resonatorvorrichtung fir einen Tintenstrahl-Druck-
kopf eines kontinuierlich arbeitenden Tintenstrahl-
druckers, wobei die Resonatorvorriohtung enthalt;

einen ersten und einen zweiten Resonatorkoér-
perabschnitt, die Jeweils einen Teil eines Fluid-
einlaufs sowie eines Fluidauslaufs und Diisen-
plattenkanal-Fluidhohlrdume aufweisen,

eine Létvorform, welche zwischen dem ersten
und dem zweiten Resonatorkdrperabschnitt
einsetzbar ist, um den ersten und den zweiten
Resonatorkérperabschnitt zu verbinden, und
zumindest einen Ausrichtstift zum sicheren
Ausrichten des ersten Resonatorkdrperab-
schnitts gegentber dem zweiten Resonator-
kérperabschnitt, um einen einzelnen Resona-
torkorper zu bilden.

Resonatorvorrichtung fir einen Tintenstrahl-Druck-
kopf nach Anspruch 1,

bei dem der erste und der zweite Resonatorkdrper-
abschnitt Jeweils eine Hélfte des einzelnen Reso-
natorkdrpers bilden.

Resonatorvorrichtung fur einen Tintenstrahl-Druck-
kopf nach Anspruch 1,

bei dem zumindest der eine Ausrichtstift aus einem
runden Schaft hergestellt ist.

Resonatorvorrichtung fir einen Tintenstrahl-Druck-
kopf nach Anspruch 1,
bei dem der zumindest eine Ausrichtstift Anfasun-
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gen an jedem Ende aufweist.

Resonatorvorrichtung fur einen Tintenstrahl-Druck-
kopf nach Anspruch 1,

bei dem der zumindest eine Ausrichtstift einen er-
sten Ausrichtstift und einen zweiten Ausrichtstift
umfafdt.

Resonatorvorrichtung fir einen Tintenstrahl-Druck-
kopf nach Anspruch 1,

bei dem der zumindest eine Ausrichtstift aus einem
Material besteht, welches in seiner Warmeausdeh-
nungseigenschaft identisch zu dem Material des er-
sten und des zweiten Resonatorkdrperabschnitts
ist.

Resonatorvorrichtung fiir einen Tintenstrahl-Druck-
kopf nach Anspruch 1,

bei dem die Létvorform einen Fluidkanal-Ausneh-
mungsabschnitt aufweist.

Revendications

Résonateur pour téte d'impression a jet d'encre
d'une imprimante a jet d'encre continu, le résona-
teur comprenant :

une premiére partie de corps de résonateur et
une deuxiéme partie de corps de résonateur,
les premiére et deuxiéme parties de corps de
résonateur présentant, chacune, des cavités
d'entrée du fluide, de sortie du fluide, et une ca-
vité formant canal de la plaque a buses ;

une ébauche de brasage susceptible d'étre in-
sérée entre les premiére et deuxieme parties
de corps de résonateur afin d'assembler les
premiere et deuxiéme parties de corps de
résonateur ; et

au moins un taquet d'alignement destiné a ali-
gner, de fagon s(ire, la premiére partie de corps
de résonateur avec la deuxiéme partie de corps
de résonateur afin de former un corps de réso-
nateur unique.

Résonateur pour téte d'impression a jet d'encre se-
lon la revendication 1, dans lequel les premiéere et
deuxiéme parties de corps de résonateur compren-
nent, chacune, une moitié du corps de résonateur
unique.

Résonateur pour téte d'impression a jet d'encre se-
lon la revendication 1, dans lequel le taquet d'ali-
gnement, au nombre minimum d'un, est usiné a par-
tir d'une barre ronde.

Résonateur pour téte d'impression a jet d'encre se-
lon la revendication 1, dans lequel le taquet d'ali-
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gnement, au nombre minimum d'un, présente des
arétes cassées a chaque extrémité.

Résonateur pour téte d'impression a jet d'encre se-

lon la revendication 1, dans lequel le taquet d'ali- 5
gnement, au nombre minimum d'un, comprend un
premier taquet d'alignement et un deuxiéme taquet
d'alignement.

Résonateur pour téte d'impression a jet d'encre se- 10
lon la revendication 1, dans lequel le taquet d'ali-
gnement, au nombre minimum d'un, est constitué
dans un matériau identique, en termes de dilatation
thermique, a celui des premiére et deuxiéme parties
de corps de résonateur. 15
Résonateur pour téte d'impression a jet d'encre se-
lon la revendication 1, dans lequel I'ébauche de

brasage comprend une section découpée pour le
canal a fluide. 20
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