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@ Improved defiection electrode arrangement for an aspirated ink jet printer.

€) Deflection electrode arrangement (10) for ink jet
printer wherein charged ink droplets are deflected by
charge deflection electrodes (21, 22) to effect printing, in-
cluding a tunnel (20) for passage therethrough of air and
the stream of ink. Within the tunnel (20) are first (21) and
second (22) longitudinally extending deflection electrodes
in spaced apart confronting relation for effecting deflec-
tion of the charged drops in the ink stream passing there-
between. Electrically conductive continuations (26, 27)
of at least one (22) of the deflection electrodes extend
towards the other electrode (21) and along the interior of
the tunnel (20) so that during start up and shut down of
the ink stream, misdirection of drops from the intended
stream direction which would normally tend to impact the
sidewall of the tunnel (20) will strike the electrically con-
ductive continuations (26, 27) of the deflection electrode
(22) thereby accommodating ink drop contamination of
the tunnel interior.
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1 0042049
IMPROVED DEFPLECTION ELECTRODE ARRANGEMENT
FOR AN ASPIRATED INK JET PRINTER

The present invention relates to an aspirated ink jet printer,
and more particularly relates to a deflection electrode arrange-—
ment for an aspirated ink jet printer.

In U, S. patent 4,097,872, issued on June 27, 1978 is described
an axifal ink droplet aspirator for an ink jet printer. The

‘purpose of an aspirator in an ink jet printer is to inhibit if

not altogether cancel the effects of aerodynamic interaction on
the drop (in a continuous type or Sweet type ink jet printer) so
that complex drop interaction algorithms are unnecessary when
printing. In an aspirated printer, the aspirator tunnel which is
positioned downstream of the ink emitting nozzle, may become
coated with electrically conductive ink as a result of ink par-
ticles being misdirected upon ink stream start up and shut down.
The electric deflection field geometry is altered by this misdi-
rection and coating, printed drop trajectories are thereby chan-
ged, and the resulting printed characters are distorted. Accor-
dingly, it is desirable to incorporate some means to maintain
print quality even in the presence of ink "splatter".

Thus it is a principle object of the present invention to
provide means for maintaining print quality in an aspirated ink
jet despite ink splatter which may occur during ink stream start
up and shut down.

The means for accomplishing this described herein is based on an
aspirator configuration with sidewalls that include electrically
conductive and ink absorbing characteristics. The preferred
embodiment of the invention, includes means defining a tunnel
for passage therethrough of air and stream of ink, and first and
second longitudinally extending deflection electrodes in spaced
apart confronting relation in the tunnel for effecting deflec-
tion of charged drops in the ink stream passing therebetween,

the improvement comprising ; electrically conductive continua-
tions of at least one of the deflection electrodes extending

toward the other electrode and along the interior of the tunnel
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so that during start up and shut down of the ink stream, misdi-
rection from the stream direction of a drop which would tend to
impact the sidewall of the tunnel will strike thHe electrically
conductive continuations thereBy inhibiting ink drop contamina-
of the tunnel interior.

Other objects and a more complete understanding of the invention
may be had by referring to the following specification taken

in conjunction with the following drawings.

Fig. 1 is a fragmentary sectional view in side elevation of an
ink jet aspirator head assembly including a deflection electro-
arrangement constructed in accordance with the present inven-
tion ;

Pig. 2 is a fragmentary perspective view of the tunnel portion
of the aspirator assembly illustrated in Fig. 1 and illustra-
ting more clearly the apparatus of the present invention ; and

Fig. 3 is a fragmentary sectional view taken along line 33 of
Fig. 2.

Turning now to the drawings and especially Fig. 1 thereof, an
aspirator assembly 10 of a continuous type (Sweet type) ink jet
printer is illustrated therein. As is conventional, the printer
includes a printhead 11 having an outlet nozzle 12 to which ink
is applied under pressure so as to produce a stream of ink from
the nozzle 12. Within the printhead is means (not shown) to
effect a perturbation of the ink at some cyclical rate which
perturbates: the stream ejected from the nozzle causing the
stream to break up into drops which receive a charge from a
charge ring or electrode 13. The ink stream then passes between
deflection electrodes 21 and 22, in the present instance moun-
ted interiorly of a tunnel 20. Depending upon the charge placed
on the ink drops by the charge electrode 13, the charged dro-
plets wfll be deflected because of the electric field provided

between the deflection electrodes 21 and 22 to effect the prin-

ting of indicia or the like on a print receiving medium 30. The
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aspirator assembly 10 includes3a housing 14 having a cayity 15
therein which cooperates with a core or body portion 16 which
carries the tunnel 20 and deflection electrodes 21 and 22. As
#llustrated, the body portion Has an enlarged portion 16a and
a reduced portion 16b, the reduced portion forming in conjuction
with the cavity 15 a settling chamber 17 for receiving a supply
of air through a tube 18 which passes through the housing 14.
A blower (not shown) provides a supply of air to the settling

- chamber 17 to effect air flow entry into the tunnel 20 colinear- -
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ly with the stream of ink droplets, and at approximately the same
velocity. A gutter 19, as is conventional in continuous ink
stream inkK jet printers, is utilized to catch ink drops not being
utilized for printing and return the ink to the ink supply
system. '

Referring now to Figs. 1 and 2, the tunnel 20 including the upper
deflection electrode 21 and lower deflection electrode 22 conven-
tionally would have the sidewall or walls thereof 23, 24, compo-
sed of a ceramic or other insulative material which upon start up
and shut down of the ink stream oft times will become contamina-~
ted, especially in the area of the dotted lines designated 25,
by stray ink contamination. This kind of contamination results
in distortion of the electric field intermediate the deflection
electrodes because the ink itself is conductive.

In. accordance with the invention, electrically conductive
continuations 26 and 27, (see Fig. 3) of at least one of the
deflection electrodes, in the present instance the deflection
electrode 22, extends toward the other or confronting electrode
21 and along the interior of the tunnel 20 so that during start
up and shut down of the ink stream, misdirection from the
stream direction of a drop which would tend to impact the
sidewall of the tunnel, will instead strike the electrically
conductive continuations 26 and 27 thereby inhibiting ink drop
contamination of the uncovered tunnel interior which otherwise
would cause field distortion. .The electrically conductive
continuations 26 and 27 may be composed of the same material as
the deflection electrodes 22, for example of an ink absorbing

material such as porous stainless steel, Alternatively, the
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electrical continuations may be formed of an electrically con-
ductive thin film, such as a paint or deposited upon the side
wall as at 26 and 27 and in contact with the porous or ink
absorbing deflection electrode 22,

As illustrated best in Fig. 2, the tunnel shape is such that a
cross section through any portion of the tunnel 20 (perpendicu-
lar to the central axis of the tunnel) results in a substan-
tially constant cross sectional area. This is desireable to
maintain uniformith of air velocity. Inasmuch as the ink drops
are deflected in a vertical plane (in the present instance) the
outlet 20b of the tunnel has a greater wvertical extent than
does the inlet 20a, the height of the tunnel gradually increa-
sing (inlet to outlet) in longitudinal cross section (see Pig.
1) so as to diverge from the inlet to the outlet. Accordingly,
the electrical conductive continuations 26 and 27 are preferably
also made diverging from the inlet to the outlet so that the
space between the upper or vertical terminal edge 26a, 27a of
the electrically conductive continuations and the upper deflec-
tion electrode 21 is uniform across the longitudinal section.

It should be recognized (see Fig. 3) that a cross section taken
along any part of the tunnel (once again perpendicular to the
central axis of the tunnel 20, and again considering the prefer-
red embodiment) will give the lower channel a substantially U-
shaped or trough like appearance in cross section.

In operation, upon start up or shut down of the printer, stray
drops will tend to impact the electrically conductive continua-
tions 26 and 27, and if they are composed of the same material

-as the lower electrode, for example a porous stainless steel,

that will tend to absorb the ink. Moreover, even if the ink
drys on the electrically conductive continuation, such as if the
electrically conductive continuations are painted or deposited,
because the continuation is conductive the field formed between

the upper electrode 21 and the lower electrode 22 and electri-

cally conductive continuations 26, 27 will remain substantially
unchanged regardless of the contamination of the continuations
resulting in lower maintenance time (down time of the machine)
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and permitting of longer distortion free printing.
Although the fnvention has been described with a certain
degree of particularity, it is understood that the present
disclosure has been made only by way example and that numerous
changes in the details of construction and the combination and
arrangement of 'parts may be made without departing from the
spirit and scope of the invention as hereinafter claimed.
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CLAIMS

Deflection electrode arrangement (10) for an aspirated,
ink.jet printer wherein charged ink drops are deflected by
charge deflection electrodes to éfféct printing, including
means défining a tunnel (20) for passage therethrough of
air and said stream of Ink, and first (21) and second (22)
longitudinally extending deféction electrodes in spaced
apart confronting relation in said tunnel (20) for effec-
ting deflection of chargéd drops in said ink stream passing
therebetween ; said arrangement being characterized in that
it comprises :

- electrically conductive continuations 26, 27 of at
least one of said deflection electrodes (22) extending
toward said other electrode (21) and along the interior of
said tunnel (20) so that during start up and shut down of
said ink stream, misdirection from the stream direction of
a drop which would tend to impact the sidewall of the tun-
nel will strike said electrically conductive continuations
thereby inhibiting ink drop contamination of said tunnel
interior.

Arrangement in accordance with Claim 1 wherein said conti-
nuations (26, 27) and said one electrode (22) form a de-
flection electrode substantially U-shaped in cross section.

Arrangement in accordance with Claim 2 wherein said U-sha-
ped electrode (22) is the lower electrode.

Arrangement in accordance with Claims 1, 2 or 3 wherein
said electrically conductive continuations- (26, 27) are
formed of an ink absorbing material.

Arrangement in accordance with any one of Claims 1 to 4
wherein said tunnel (20) has substantially the same cross
sectional area throughout its longitudinal extent, said
tunnel (20) diverging in longitudinal section, said elec-
trically conductivé continuationsa(26,'27) also diverging

whereby the height thereof increases along the length of
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said tunnel (20),

Arrangémént in accordance with Claim 5 wherein said elec~
trically conductive continuations (26,'27§ have a terminal
edge 26a, 27a substantially uniformly spaced from said
confronting défléction electrode (21) along the length of
satd electrical continuations.
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FIG. 3
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