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Description

BACKGROUND AND SUMMARY OF THE INVENTION

[0001] The present invention relates to an apparatus
and a method for ensuring that a replaceable ink supply
container is properly oriented when inserted into an ink-
jet printer.
[0002] A typical ink-jet printer has a pen mounted to
a carriage which is moved back and forth over a printing
surface, such as a piece of paper. The pen carries a print
head. As the print head passes over appropriate loca-
tions on the printing surface, a control system activates
ink jets on the print head to eject, or jet, ink drops onto
the printing surface and form desired images and char-
acters.
[0003] Some ink-jet printers use stationary ink sup-
plies that are mounted away from the carriage and that
supply ink to a refillable ink reservoir built into the pen.
The ink may be supplied from the supply container to
the pen through a tube that extends between the pen
and the container.
[0004] Color ink-jet printers typically combine four ink
colors to create a multitude of colors on the printing sur-
face. Such printers can include a replaceable supply
container for each color (typically black, cyan, yellow
and magenta) used by the printer. A group of pens, each
dedicated to a particular color, are mounted to the printer
carriage. A separate ink delivery system for each color
of ink is required.
[0005] Specifically, the entire path for one color of ink
from its supply container to the pen and out the print
head is dedicated for use by a single color of ink. Ac-
cordingly, a four-color ink-jet printer is configured to in-
corporate four discrete ink delivery systems, one for
each color.
[0006] Some ink-jet printing systems provide for dif-
ferent classes or families of ink for use with different
models of printers. For example, a printer designed to
provide a very high quality print output may use ink hav-
ing chemical and physical properties that are unlike the
inks used with less-costly printer designs or families.
[0007] Contaminating one color ink with another, such
as by introducing an ink of one color into the ink delivery
system of another color, can ruin the color print quality.
Moreover, directing the ink of one family into the delivery
system of another family, can be disastrous for a printer.
For example, if two black inks from different families
were mixed together as a result of replacing one supply
with the other, the mixture could react to form a precip-
itate and clog the ink delivery system, resulting in failure
of the printer.
[0008] According to a first aspect of the present inven-
tion there is provided an apparatus for locating an ink
supply container in an inkjet printer as claimed in the
appended claims. According to a second aspect of the
present invention there is provided a method of manu-
facturing an ink supply container as defined in the

claims.
[0009] According to a third aspect of the present in-
vention there is provided an ink supply container as de-
fined in the claims.
[0010] The present invention provides a keying sys-
tem for ensuring that an ink supply container for a de-
livery system for a given family and color or ink will not
be connectable with the delivery system for ink of a dif-
ferent color or family.
[0011] Other objects and aspects of the invention will
become apparent to those skilled in the art from the de-
tailed description of the invention which is presented by
way of example and not as a limitation of the present
invention.
[0012] Prior art document US patent no. 4,853,708
discloses an apparatus for locating an ink supply con-
tainer in an ink-jet printer including a plurality of ink sup-
ply containers, a docking station connected to the print-
er, the docking station having wall members that define
a plurality of bays, each bay configured to mate with a
supply container that is inserted into the bay and that
contains a colour of ink corresponding to that particular
bay, first keying components attached to the station and
second keying components attached to the supply con-
tainers to define in conjunction with the first keying com-
ponent a system that restricts the insertion of a container
into a bay to only a mating container that contains the
colour of ink corresponding to that mating bay. Each bay
of the docking station includes an inlet and each con-
tainer includes an outlet that can couple with the inlet
and wherein the first and second keying components
are located to guide insertion of a mating container into
its mating bay so that the inlet of the mating bay couples
with the outlet of the mating container.
[0013] Prior art document US patent no. 4,568,954
discloses a method of manufacturing an ink supply con-
tainer including providing a cap, providing a shell for
containing a reservoir of ink, the shell lacking any per-
ceptible indicia of the type of ink to be contained in the
reservoir and attaching the cap to the shell.
[0014] Prior art document US patent no. 4,907,019
describes a system which makes it possible for a second
series of cartridges containing a new ink formulation of
improved or different character than a first series of car-
tridges to be used with either a first or second type of
ink-jet printer while prior cartridges of the first series are
incapable of being used in the second type of ink-jet
printer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Figure 1 is a perspective view of an ink supply
container that carries a component of a preferred em-
bodiment of the keying system of the present invention.
[0016] Figure 2 is an exploded perspective view of the
ink supply container of Figure 1.
[0017] Figures 3A-3D are bottom views of the supply
container caps showing various key and keyway com-
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ponents of a preferred embodiment of the keying system
of the present invention.
[0018] Figure 4 is a perspective view of part of a print-
er docking station that includes another component of
a preferred embodiment of the keying system of the
present invention.
[0019] Figure 5 is a top partial view of one wall of the
docking station detailing part of the keying system of the
present invention.
[0020] Figure 6 shows the ink supply of Figure 1 being
inserted into a docking bay of a docking station.
[0021] Figure 7 is a cross sectional view showing the
ink supply of Figure 1 fully inserted into the docking bay.

DESCRIPTION OF THE ILLUSTRATED
EMBODIMENT

[0022] An ink supply container that carries a compo-
nent of the keying system of the present invention is il-
lustrated in Figures 1 and 2 as reference numeral 20.
The ink supply container 20 (occasionally referred to
merely as ink "supply") has a chassis 22 that carries an
ink reservoir 24 for containing ink. The chassis also car-
ries a pump 26, and a fluid outlet 28. The chassis 22 fits
within the lower open end of a hard protective shell 30.
A cap 32 is affixed to the lower end of the shell. The cap
32 is provided with an aperture 34 to allow access to the
pump 26 and an aperture 36 to allow access to the fluid
outlet 28.
[0023] The ink supply 20 is inserted into the appropri-
ate bay 38 of a docking station 132 of an ink-jet printer,
as illustrated in Figures 6-7 (and described more fully
below). Upon insertion of the ink supply 20, an actuator
40 within the docking bay 38 is brought into contact with
the pump 26 through aperture 34. In addition, a fluid inlet
42 within the docking bay 38 is coupled to the container
fluid outlet 28 through aperture 36, thereby to create an
ink delivery path from the ink supply 20 to the corre-
sponding pen on the printer carriage. Operation of the
actuator 40 causes the pump 26 to draw ink from the
reservoir and deliver the ink through the fluid outlet 28
and the fluid inlet 42 to the ink-jet pen through a tube,
as discussed below.
[0024] Upon depletion of the ink from the reservoir 24,
or for any other reason, the ink supply 20 can be easily
removed from the docking bay 38. Upon removal, the
fluid outlet 28 on the container and the fluid inlet 42 of
the docking station close to prevent any residual ink
from leaking into the printer or onto the user. The ink
supply container may then be discarded or stored for
reinstallation at a later time. In this manner, the ink sup-
ply 20 provides a user of an ink jet printer a simple, eco-
nomical way to provide a reliable, and easily replaceable
supply of ink to an ink-jet printer.
[0025] As illustrated in Figures 2 and 7, the chassis
22 has a main body 44. Extending upward from the top
of the chassis body 44 is a frame 46 which helps define
and support the ink reservoir 24. In the illustrated em-

bodiment, the frame 46 defines a generally square res-
ervoir 24. Each side of the frame 46 is provided with a
face 48 to which a sheet of plastic 50 is attached to en-
close the sides of the reservoir 24. The illustrated plastic
sheet is flexible to allow the volume of the reservoir to
diminish as ink is depleted from the reservoir. This helps
to allow withdrawal and use of all of the ink within the
reservoir by minimizing the amount of backpressure cre-
ated as ink is depleted from the reservoir. The illustrated
ink supply 20, is intended to contain about 30 cubic cen-
timeters of ink when full.
[0026] In the illustrated embodiment, the plastic
sheets 50 are heat staked to the faces 48 of the frame
in a manner well known to those in the art. The plastic
sheets 50 are, in the illustrated embodiment, multi-ply
sheets having a an outer layer of low density polyethyl-
ene, a layer of adhesive, a layer of metallized polyeth-
ylene terephthalate, a layer of adhesive, a second layer
of metallized polyethylene terephthalate, a layer of ad-
hesive, and an inner layer of low density polyethylene.
The layers of low density polyethylene are about
0.0127mm (0.0005 inches) thick and the metallized pol-
yethylene terephthalate is about 0.0122 mm (0.00048
inches) thick. The low density polyethylene on the inner
and outer sides of the plastic sheets can be easily heat
staked to the frame while the double layer of metallized
polyethylene terephthalate provides a robust barrier
against vapor loss and leakage. Of course, in other em-
bodiments, different materials, alternative methods of
attaching the plastic sheets to the frame, or other types
of reservoirs might be used.
[0027] The body 44 of the chassis 22, as seen in Fig-
ures 2 and 7, is provided with a fill port 52 for filling the
reservoir 24. After filling the reservoir, a spherical plug
54 is inserted into the fill port 52 to prevent the escape
of ink through the fill port. In the illustrated embodiment,
the plug is a polypropylene ball that is press fit into the
fill port.
[0028] The pump 26 on the chassis 22 serves to pump
ink from the reservoir and supply it to the printer via the
fluid outlet 28. In the illustrated embodiment, the pump
26 includes a pump chamber 56 that is integrally formed
with the chassis 22. The pump chamber is defined by a
skirt-like wall 58 which extends downwardly from the
body 44 of the chassis 22.
[0029] A pump inlet 60 is formed at the top of the
chamber 56 to allow fluid communication between the
chamber 56 and the ink reservoir 24. A pump outlet 62
through which ink may be expelled from the chamber 56
is also provided. A valve 64 is positioned within the
pump inlet 60. The valve 64 allows the flow of ink from
the ink reservoir 24 into the chamber 56 but limits the
flow of ink from the chamber 56 back into the ink reser-
voir 24. In this way, when the chamber is depressurized,
ink may be drawn from the ink reservoir, through the
pump inlet and into the chamber. When the chamber is
pressurized, ink within the chamber may be expelled
through the pump outlet.
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[0030] In the illustrated embodiment, the valve 64 is
a one-way flapper valve positioned at the bottom of the
pump inlet. The valve 64 is a rectangular piece of flexible
material positioned over the bottom of the pump inlet 60
and heat staked to the chassis 22 at the midpoints of its
short sides (the heat staked areas are darkened in Fig-
ure 7). When the pressure within the chamber drops suf-
ficiently below that in the reservoir, the unstaked sides
of the valve each flex downward to allow the flow of ink
around the valve 64, through the pump inlet 60 and into
the chamber 56.
[0031] A flexible diaphragm 66 encloses the bottom
of the chamber 56. The diaphragm 66 is slightly larger
than the opening at the bottom of the chamber 56 and
is sealed around the bottom edge of the wall 58. The
excess material in the oversized diaphragm allows the
diaphragm to flex up and down to vary the volume within
the chamber. In the illustrated ink supply, displacement
of the diaphragm allows the volume of the chamber 56
to be varied by about 0.7 cubic centimeters. The fully
expanded volume of the illustrated chamber 56 is be-
tween about 2.2 and 2.5 cubic centimeters.
[0032] A pressure plate 68 and a spring 70 are posi-
tioned within the chamber 56. The pressure plate 68 is
positioned within the chamber 56 with the lower face 72
adjacent the flexible diaphragm 66. The upper end of
the spring 70, which is stainless steel in the illustrated
embodiment, is retained on a spike 82 formed in the
chassis and the lower end of the spring 70 is retained
on the spike 78 on the pressure plate 68. In this manner,
the spring biases the pressure plate downward against
the diaphragm to increase the volume of the chamber.
[0033] A conduit 84 joins the pump outlet 62 to the
fluid outlet 28. In the illustrated embodiment, the top wall
of the conduit 84 is formed by the lower member of the
frame 46, the bottom wall is formed by the body 44 of
the chassis, one side is enclosed by a portion of the
chassis and the other side is enclosed by a portion of
one of the plastic sheets.
[0034] As illustrated in Figures 2 and 7, the fluid outlet
28 is housed within a hollow cylindrical boss 99 that ex-
tends downward from the chassis 22. The top of the
boss 99 opens into the conduit 84 to allow ink to flow
from the conduit into the fluid outlet. A spring 100 and
sealing ball 102 are positioned within the boss 99 and
are held in place by a compliant septum 104 and a crimp
cover 106. The septum 104 is inserted into the boss 99
and compresses the spring 100 slightly so that the
spring biases the sealing ball 102 against the septum
104 to form a seal. The crimp cover 106 fits over the
septum 104 and engages an annular projection 108 on
the boss 99 to hold the entire assembly in place.
[0035] In the illustrated embodiment, both the spring
100 and the ball 102 are stainless steel. The sealing ball
102 is sized such that it can move freely within the boss
99 and allow the flow of ink around the ball when it is
not in the sealing position. The septum 104 is formed of
polyisoprene rubber and has a concave bottom to re-

ceive a portion of the ball 102 to form a secure seal. The
septum 104 is provided with a slit 110 so that it may be
easily pierced without tearing or coring. The slit is nor-
mally closed. A hole 112 is provided so that the crimp
cover 106 does not interfere with the piercing of the sep-
tum 104.
[0036] With the pump 26 and fluid outlet 28 in place,
the ink reservoir 24 can be filled with ink. To fill the ink
supply 24, ink can be injected through the fill port 52. As
ink is being introduced into the reservoir, a needle (not
shown) can be inserted through the slit 110 in the sep-
tum 104 to depress the sealing ball 102 and allow the
escape of any air from within the reservoir.
[0037] Of course, there are a variety of other methods
which might also be used to fill the present ink supply.
In some instances, it may be desirable to flush the entire
ink supply with carbon dioxide prior to filling it with ink.
In this way, any gas trapped within the ink supply during
the filling process will be carbon dioxide, not air. This
may be preferable because carbon dioxide may dis-
solve in some inks while air may not. In general, it is
preferable to remove as much gas from the ink supply
as possible so that bubbles and the like do not enter the
print head or the trailing tube. To this end, it may also
be preferable to use degassed ink to further avoid the
creation or presence of bubbles in the ink supply.
[0038] Although the ink reservoir 24 provides an ideal
way to contain ink, it may be easily punctured or rup-
tured and may allow a small amount of water loss from
the ink. Accordingly, to protect the reservoir 24 and to
limit water loss, the reservoir 24 is enclosed within the
protective shell 30. In the illustrated embodiment, the
shell 30 is made of polypropylene. A thickness of about
one millimeter has been found to provide robust protec-
tion and to prevent unacceptable water loss from the ink.
However, the material and thickness of the shell may
vary in other embodiments.
[0039] The top of the shell 30 has contoured gripping
surfaces 114 (Figure 6) that are shaped and textured to
allow a user to easily grip and manipulate the ink supply
20. A vertical rib 116 having a detent 118 formed near
its lower end projects laterally from each side of the shell
30. The base of the shell 30 is open to allow insertion of
the chassis 22. A stop 120 extends laterally outward
from each side of wall 58 that defines the chamber 56
(Figure 2). These stops 120 abut the lower edge of the
shell 30 when the chassis 22 is inserted.
[0040] After the reservoir is filled, the protective cap
32 is fitted to the bottom of the shell 30 to maintain the
chassis 22 in position. The cap 32 is provided with slots
128 which receive the stops 120 on the chassis 22. In
this manner, the stops are firmly secured between the
cap and the shell to maintain the chassis in position. The
cap aperture 34 allows access to the pump 26, and ap-
erture 36 allows access to the fluid outlet 28. The cap
32 obscures the fill port 52.
[0041] In the illustrated embodiment, the bottom of the
shell 30 is provided with two circumferential grooves 122
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which engage two circumferential ribs 124 formed on
the cap 32 to secure the cap to the shell. Sonic welding
or some other mechanism may also be desirable to
more securely fix the cap to the shell. In addition, a label
can be adhered to both the cap and the shell to more
firmly secure them together. A pressure sensitive adhe-
sive is used to adhere the label in a manner that pre-
vents the label from being peeled off and to help secure
the cap to the shell.
[0042] The attachment between the shell and the cap
should, preferably, be snug enough to prevent acciden-
tal separation of the cap from the shell and to resist the
flow of ink from the shell should the ink reservoir develop
a leak. However, it is also desirable that the attachment
allow the slow ingress of air into the shell as ink is de-
pleted from the reservoir to maintain the pressure inside
the shell generally the same as the ambient pressure.
Otherwise, a negative pressure may develop inside the
shell and inhibit the flow of ink from the reservoir. The
ingress of air should be limited, however, in order to
maintain a high humidity within the shell and minimize
water loss from the ink.
[0043] In the illustrated embodiment, the shell 12 and
the flexible reservoir 14 which it contains have the ca-
pacity to hold approximately thirty cubic centimeters of
ink. The shell is approximately 73 millimeters wide, 15
millimeters thick, and 60 millimeters high. Of course,
other dimensions and shapes can also be used depend-
ing on the particular needs of a given printer.
[0044] The shell 30 is substantially symmetrical about
its vertical central axis. Accordingly, the shell may be
joined with the cap in either of two orientations of the
shell, thereby simplifying the container assembly proc-
ess.
[0045] In accordance with the present invention, it is
contemplated that the components of the ink supply
container, except for the protective cap 32, may be used
to contain any of a number of different types of ink. One
can divide types of ink, for example, into two subcate-
gories: family and color. A family of ink refers to the par-
ticular chemical and physical properties of the ink, such
as its viscosity or solubility in water. Ink-jet pens and
print heads that are designed to work with ink of a par-
ticular family will malfunction if ink of a different family
is used. The ink color relates to one of four colors that
are typically used in color printing and combined on the
printing medium to yield the sought-after color output.
In this regard, the ink delivery system for providing ink
to the print head is limited to use with only one color and,
therefore, must not be contaminated with ink of another
color.
[0046] The protective cap 32 of the present invention
includes features formed thereon to provide indicia of
the particular single family and color of the ink contained
in the reservoir. Similar features are provided in the
docking station bays. These features on the ink contain-
er and in the docking station bays are the primary com-
ponents of a system that prevents insertion of any ink

containers into a particular bay, except for the single ink
supply container that has a cap bearing the appropriate
features for mating with corresponding features of the
particular bay.
[0047] In accordance with the present invention, one
end of the cap 32 is provided with features comprising
projecting keys 130 that can identify the family of ink
contained within the ink supply. For example, if the ink
supply is filled with ink suited for use only with a partic-
ular printer or family of printers, a cap having keys of a
selected number and spacing (in the illustrated embod-
iment, three evenly spaced keys 130 are shown) for in-
dicating that ink family is contained in the supply. The
other end of the cap is provided with a feature, a keyway
131, that is indicative of a certain color of ink, such as
cyan, magenta, etc. As will be explained below, the
docking station in the printer carries features that mate
with those on a cap to control the insertion of the con-
tainers into the station.
[0048] It is notable here that the chassis 22 and shell
30 can be manufactured, assembled and stored without
regard to the particular type of ink they will contain.
Then, after the ink reservoir is filled, a cap bearing fea-
tures indicative of the particular ink type within the res-
ervoir is attached to the shell. This allows for manufac-
turing economies because a supply of empty shells and
chassis can be stored in inventory. When there is a de-
mand for a particular type of ink, that ink can be intro-
duced into the ink supply and an appropriate cap fixed
to the ink supply. Thus, this scheme reduces the need
to maintain high inventories of ink supplies containing
every type of ink.
[0049] Alternative or supplementary ink content indi-
cia may be incorporated into the cap. For example,
when the ink supply is filled with a particular color of ink,
a cap that is colored to match that color may be used.
The color of the cap may also be used to indicate the
family of ink contained within the ink supply.
[0050] The illustrated ink supply 20 is ideally suited
for insertion into a docking station 132 like that illustrat-
ed in Figures 4-7. The docking station 132 illustrated in
Figure 4, is intended for use with a color printer. Accord-
ingly, it has four side-by-side docking bays 38, each of
which can receive one ink supply container 20 of a dif-
ferent color. The structure of the illustrated ink supply
allows for the supply to be relatively narrow in width. This
allows for four ink supplies to be arranged side-by-side
in a compact docking station without unduly increasing
the "footprint" of the printer.
[0051] The docking bays 38 reside between opposing
walls 134, 136 of the station. Each wall respectively de-
fines four inwardly facing vertical channels 138a-d,
140a-d. Each bay 38 (the upper boundary of one bay is
shown in dashed lines in Figures 4-6) receives one ink
supply 20.
[0052] A leaf spring 142 having an engagement prong
144 is positioned within the lower portion of each chan-
nel 138a-d, 140a-d. The engagement prong 144 of each
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leaf spring 142 extends inwardly into the docking bay
38 and is biased inward by the leaf spring.
[0053] Each of the channels 138a-d formed in one
wall 134 of the station (for convenience referred to as
the left wall) is shaped to define features that mate with
a keyway 131 formed in the protective cap 32. Figure 5
best illustrates the configuration of the features in the
left wall 134, where the individual channels 138a-d each
have discrete keying characteristics.
[0054] Turning to an exemplary channel 138d in the
left wall 134, it is seen that channel 138d has a protrud-
ing key 133 defined between its sidewalls 135. With ref-
erence to Figure 6, the protruding key 133 is a generally
elongated member extending in the vertical direction be-
tween the parallel side walls 135 of the channel 138d.
In a preferred embodiment, the key 133 is in two parts:
an upper part that is located at the upper end of the wall
134, and a lower part that extends from the bottom of
the wall 134 to a location just beneath the prong 144
that resides in the channel 138d.
[0055] The thickness (measured vertically in Figure 5)
of the key 133, and the spacing of that key between the
sidewalls 135 of the channel 138d, is established to
mate with a keyway 131 formed in the end of a particular
protective cap 32. In this regard, attention is directed to
Figure 3D, which is a bottom view of the cap 32 depicted
in Figure 1. That cap is configured on one end (the left
end in Figure 3D) so that the width of that end part be-
tween the sidewalls 139 is just slightly less than the
space between the sidewalls 135 of the channel 138d.
Moreover, the width of the keyway 131 is just slightly
wider than the thickness of the key 133 in that channel
138d. Put another way, the configuration of the cap end
illustrated in Figure 3D is essentially the mirror image of
the configuration of channel 138d (Figure 3D is a bottom
view and Figure 5 is a top view). Accordingly, the left
end of the version of the cap 32 shown in Figure 3D will
mate with, and only with, the channel 138d in the left
wall 134.
[0056] The right end of the cap, as mentioned earlier,
includes three evenly spaced projecting keys 130 that
may be indicative of a particular family of ink used with
the illustrated docking bay. The channels 140a-d in the
wall 136 of the docking station are constructed at their
tops and bottoms (see Figure 4) to define three evenly
spaced apart keyways 143 that mate with the family
keys 130 on the cap. Specifically, the keyways 143 are
defined as the spaces between upper and lower protru-
sions extending between the sidewalls of the channels
140a-d. Like the keys 133 in the opposing wall 134,
these protrusions are in two parts, at the top and bottom
of the channels, as shown in Figure 4.
[0057] Turning to Figures 3A-C and Figure 5, it will be
appreciated that, with the foregoing in mind, the config-
urations of the other channels 138a-c in the left wall 234
of the docking station define features that will mate only
the container caps that have correspondingly shaped
features on the associated end of the caps. For exam-

ple, the end of the cap depicted in Figure 3A (for refer-
ence called the "black ink" cap) is constructed so that
the gap between the sidewalls 139 of that end is rela-
tively narrower than that dimension of other caps. The
end of the black ink cap (Figure 3A) fits snugly within a
correspondingly narrow channel 138a in the left wall 134
of the docking station. The black ink cap does not in-
clude a keyway in the end of that cap 32, and the chan-
nel 138a does not include a distinct key.
[0058] The ends of the caps depicted in Figures 3B
and 3C illustrate alternative arrangements of cap con-
figurations that include keyways 131 located and sized
for mating with only one of the channels 138b or 138c,
respectively.
[0059] It is contemplated that more than just four dif-
ferent caps, associated with four different colors, can be
employed with the keying system of the present inven-
tion. In this regard, the width of the associated end of
the cap and the location of keyways on the cap (and
keys in the docking bay channels) may be designed in
any of a multitude of configurations, provided that the
configuration for a particular cap is unique to a pen color,
and that the keying system permits the fluid outlet 28 of
the supply 20 and the pump 26 to respectively align with
the fluid inlet 42 and actuator 40 of the docking bay.
[0060] In addition to controlling insertion of a particu-
lar ink container into its corresponding, mating, bay, it
will be appreciated that the above-described key fea-
tures also serve to guide movement of the container into
and out of the bay. In this regard, the vertical length of
the keys and keyways are selected so that as the con-
tainer is moved into the bay the container is limited to
sliding translational motion to facilitate precise intercon-
nection between the fluid outlet 28 and fluid inlet 42.
[0061] As illustrated in Figures 6 and 7, the upper end
of each actuator 40 extends upward through the aper-
ture 148 in the base plate 146 of the station 132 and into
the docking bay 38. The lower portion of the actuator 40
is positioned below the base plate and is pivotably cou-
pled to one end of a lever 152 which is supported on a
pivot point 154. The other end of the lever 152 is biased
downward by a compression spring (not shown). In this
manner, the force of the compression spring urges the
actuator 40 upward. A cam 158 mounted on a rotatable
shaft 160 is positioned such that rotation of the shaft to
an engaged position causes the cam to overcome the
force of the compression spring and move the actuator
40 downward. Movement of the actuator causes the
pump 26 to draw ink from the reservoir 24 and supply it
through the fluid outlet 28 and the fluid inlet 42 to the
printer.
[0062] As seen in Figure 7, the fluid inlet 42 is posi-
tioned within the housing 150 carried on the base plate
146. The illustrated fluid inlet 42 includes an upwardly
extending needle 162 having a closed blunt upper end
164, a blind bore 166 and a lateral hole 168 near the
blunt end. A trailing tube (not shown) is connected to the
lower end of the needle 162 such that the blind bore 166
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is in fluid communication therewith. The trailing tube 169
leads to a print head (not shown).
[0063] A sliding collar 170 surrounds the needle 162
and is biased upwardly by a spring 172. The sliding col-
lar 170 has a compliant sealing portion 174 with an ex-
posed upper surface 176 and a lower surface 178 in di-
rect contact with the spring 172. In addition, the illustrat-
ed sliding collar includes a substantially rigid portion 180
extending downwardly to partially house the spring 172.
An annular stop 182 extends outward from the lower
edge of the substantially rigid portion 180. The annular
stop 182 is positioned beneath the base plate 146 such
that it abuts the base plate to limit upward travel of the
sliding collar 170 and define an upper position of the
sliding collar on the needle 162. In the upper position,
the lateral hole 168 is surrounded by the sealing portion
174 of the collar to seal the lateral hole, and the blunt
end 164 of the needle is generally even with the upper
surface 176 of the collar.
[0064] To install an ink supply 20 within a docking bay
38, a user can simply place the lower end of the mating
ink supply container between the opposing walls 134
and 136 that define a mating bay 38 (Figure 6). The ink
supply is then pushed downward into the installed posi-
tion, shown in Figure 7, in which the bottom of the cap
32 abuts the base plate 146. As the ink supply is pushed
downward, the fluid outlet 28 and fluid inlet 42 automat-
ically engage and open to form a path for fluid flow from
the ink supply to the printer. Once the supply is installed,
the actuator may enter the aperture 34 in the cap 32 to
pressurize the pump.
[0065] Once in position, the engagement prongs 144
on each side of the docking station engage the detents
118 formed in the shell 30 to firmly hold the ink supply
in place. The leaf springs 142, which allow the engage-
ment prongs to move outward during insertion of the ink
supply, bias the engagement prongs inward to positively
hold the ink supply in the installed position. Throughout
the installation process and in the installed position, the
edges of the ink supply 20 are captured within the ver-
tical channels 138 and 140 which provide lateral support
and stability to the ink supply. The above-described key-
ing components formed in bottom parts of the channels
138a-d and 140a-d are configured to provide clearance
for the detents 118 and the central vertical ribs 116
formed in each side of the shell. In a preferred embod-
iment, the depth (measured left-to-right in Figure 5) is
sufficient to provide clearance for the detent 118 and rib
116, which may protrude outwardly slightly farther than
the end of the cap 32. Similarly, the depth of the central
one of the three keyways 143 in the right station wall
136 is sufficiently deep to provide clearance for the de-
tent 118 and rib 116 on that side of the supply container.
[0066] To remove the ink supply 20, a user simply
grasps the ink supply, using the contoured gripping sur-
faces 114, and pulls upward to overcome the force of
the leaf springs 142. Upon removal, the fluid outlet 28
and fluid inlet 42 automatically disconnect and reseal

leaving little, if any, residual ink and the pump 26 is de-
pressurized to reduce the possibility of any leakage from
the ink supply.

Claims

1. An apparatus for locating an ink supply container in
an ink-jet printer, the apparatus comprising:

a plurality of ink supply containers (20) each of
which includes an end cap attached to a shell
defining on one end of the cap a first keying
component (130) indicative of the family of ink
to be contained in the container and defining on
the other end of the cap a second keying com-
ponent (131) indicative of the colour of the ink
to be contained in the container;

a docking station (132) connected to the printer,
the docking station having wall members that
define a plurality of bays (38), each bay config-
ured to mate with the first and second keying
components of said supply container (20) that
is inserted into the bay (38) and that contains a
keyed colour and family of ink corresponding to
that particular bay (38);

wherein, each bay (38) of the docking station
includes an inlet (42) and wherein each container
includes an outlet (28) that can couple with an inlet,
and wherein the first and second keying compo-
nents are provided on the end caps of the contain-
ers located to index both the correct colour and fam-
ily of ink contained in the container and to guide in-
sertion of a mating container into its mating bay so
that the inlet of the mating bay couples with the out-
let of the mating container.

2. The apparatus of claim 1, wherein the first and sec-
ond keying components comprise elongated mem-
bers that constrict movement of the mating contain-
er within a mating bay to sliding transitional move-
ment.

3. The apparatus of claim 1, wherein the keying sys-
tem further comprises a detent member (118) on
each container and a prong member (144) on each
bay (38), the prong member engaging the detent
member to resist removal of the container from the
bay.

4. The apparatus of claim 3, wherein the location and
configuration of the detent members on each con-
tainer and the prong members on each bay are sub-
stantially identical irrespective of variations in the
location and configuration of the first and second
keying components among the containers and
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bays.

5. The apparatus of claim 1, wherein the first keying
component (130) comprises at least one key and
wherein the second keying component (131) com-
prises a keyway.

6. A method of manufacturing an ink supply container
to include features indicative of the type of ink con-
tained in the container, the method comprising the
steps of:

providing a cap (32);
forming on the cap a feature (130, 131) at a pre-
determined location on the cap, wherein the lo-
cation is indicative of both the family and colour
of a particular type of ink;
providing a shell (30) for containing a reservoir
of ink, the shell lacking any perceptible indicia
of the type of ink to be contained in the reser-
voir, and attaching the cap to the shell.

7. The method of claim 6, wherein the attaching step
includes covering with the cap (32) a port that is
used for filling the reservoir.

8. An ink supply container for supplying ink to an ink-
jet printer, comprising:

a cap (32);
a feature (130,131) at one or more predeter-
mined locations on the cap, wherein the loca-
tions are indicative of the family and colour of
a particular ink type; and
a shell (30) for containing a reservoir of ink, the
shell lacking any perceptible indicia of the type
of ink to be contained in the reservoir, the shell
being attached to the cap.

Patentansprüche

1. Eine Vorrichtung zum Anordnen eines Tintenvor-
ratsbehälters in einem Tintenstrahldrucker, wobei
die Vorrichtung folgende Merkmale aufweist:

eine Mehrzahl von Tintenvorratsbehältern (20),
von denen jeder einen Enddeckel umfaßt, der
an einem Gehäuse angebracht ist, das an ei-
nem Ende des Deckels eine erste Schlüssel-
komponente (130) definiert, die die Tintenfami-
lie anzeigt, die in dem Behälter enthalten ist,
und das an dem anderen Ende des Deckels ei-
ne zweite Schlüsselkomponente (131) defi-
niert, die die Tintenfarbe anzeigt, die in dem Be-
hälter enthalten ist;

eine Andockstation (132), die mit dem Drucker

verbunden ist, wobei die Andockstation Wand-
bauglieder aufweist, die eine Mehrzahl von
Buchten (38) definieren, wobei jede Bucht kon-
figuriert ist, um mit der ersten und der zweiten
Schlüsselkomponente des Vorratsbehälters
(20) zusammenzupassen, der in die Bucht ein-
gesetzt wird, und der eine durch einen Schlüs-
sel festgelegte Tintenfarbe und -familie ent-
sprechend der bestimmten Bucht (38) enthält;

wobei jede Bucht (38) der Andockstation einen
Einlaß (42) umfaßt, wobei jeder Behälter einen
Auslaß (28) umfaßt, der mit einem Einlaß ge-
koppelt sein kann, und wobei die erste und die
zweite Schlüsselkomponente an den Enddek-
keln der Behälter vorgesehen sind, die ange-
ordnet sind, um sowohl die korrekte Tintenfar-
be als auch -familie anzuzeigen, die in dem Be-
hälter enthalten ist, und um eine Einsetzung ei-
nes zusammenpassenden Behälters in seine
zusammenpassende Bucht zu führen, so daß
der Einlaß der zusammenpassenden Bucht mit
dem Auslaß des übereinstimmenden Behälters
gekoppelt ist.

2. Die Vorrichtung gemäß Anspruch 1, bei der die er-
ste und die zweite Schlüsselkomponente längliche
Bauglieder aufweisen, die eine Bewegung des zu-
sammenpassenden Behälters in eine zusammen-
passende Bucht auf eine gleitende Übergangsbe-
wegung beschränken.

3. Die Vorrichtung gemäß Anspruch 1, bei der das
Schlüsselsystem ferner ein Arretierbauglied (118)
an jedem Behälter und ein Zinkenbauglied (144) an
jeder Bucht (38) aufweist, wobei das Zinkenbau-
glied mit dem Arretierbauglied in Eingriff gebracht
wird, um eine Entfernung des Behälters aus der
Bucht zu verhindern.

4. Die Vorrichtung gemäß Anspruch 3, bei der die An-
ordnung und Konfiguration der Arretierbauglieder
an jedem Behälter und der Zinkenbauglieder an je-
der Bucht abgesehen von Abweichungen der An-
ordnung und Konfiguration der ersten und der zwei-
ten Schlüsselkomponente unter den Behältern und
Buchten im wesentlichen identisch ist.

5. Die Vorrichtung gemäß Anspruch 1, bei der die er-
ste Schlüsselkomponente (130) zumindest einen
Schlüssel aufweist, und bei der die zweite Schlüs-
selkomponente (131) einen Schlüsselweg aufweist.

6. Ein Verfahren zum Herstellen eines Tintenvorrats-
behälters, um Merkmale zu umfassen, die den Tin-
tentyp anzeigen, der in dem Behälter enthalten ist,
wobei das Verfahren folgende Schritte aufweist:
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Schaffen eines Deckels (32);

Bilden, an dem Deckel, eines Merkmals (130,
131) an einer vorbestimmten Stelle an dem
Deckel, wobei die Stelle sowohl die Familie als
auch die Farbe eines bestimmten Tintentyps
anzeigt; und

Schaffen eines Gehäuses (30) zum Enthalten
eines Tintenreservoirs, wobei dem Gehäuse
jegliche wahrnehmbaren Indizien des Tinten-
typs fehlen, der in dem Reservoir enthalten sein
soll, und Anbringen des Dekkels an dem Ge-
häuse.

7. Das Verfahren gemäß Anspruch 6, bei dem der An-
bringungsschritt ein Abdecken eines Tors mit dem
Deckel (32) umfaßt, das zum Füllen des Reservoirs
verwendet wird.

8. Ein Tintenvorratsbehälter zum Zuführen von Tinte
zu einem Tintenstrahldrucker, wobei der Behälter
folgende Merkmale aufweist:

einen Deckel (32);

ein Merkmal (130, 131) an einer oder mehreren
vorbestimmten Stellen an dem Deckel, wobei
die Stellen die Familie und Farbe eines be-
stimmten Tintentyps anzeigen; und

ein Gehäuse (30) zum Enthalten eines Tinten-
reservoirs, wobei dem Gehäuse jegliche wahr-
nehmbaren Indizien des Tintentyps, der in dem
Reservoir enthalten sein soll, fehlen, und wobei
das Gehäuse an dem Dekkel angebracht ist.

Revendications

1. Appareil pour positionner un récipient d'alimenta-
tion en encre dans une imprimante à jet d'encre,
l'appareil comprenant:

- une pluralité de récipients d'alimentation en en-
cre (20), dont chacun inclut un capuchon d'ex-
trémité fixé à une coque définissant sur une ex-
trémité du capuchon un premier composant de
détrompage (130) indicatif de la famille de l'en-
cre devant être contenue dans le récipient et
définissant sur l'autre extrémité du capuchon
un deuxième composant de détrompage (131)
indicatif de la couleur de l'encre devant être
contenue dans le récipient;

- une station d'accueil (132) connectée à l'impri-
mante, la station d'accueil ayant des éléments
de paroi qui définissent une pluralité de baies
(38), chaque baie étant configurée pour s'ap-

parier avec les premier et deuxième éléments
de détrompage dudit récipient d'alimentation
(20) qui est inséré dans la baie (38) et qui con-
tient une couleur et une famille d'encre codées
par détrompeur correspondant à cette baie par-
ticulière (38);

dans lequel chaque baie (38) de la station d'accueil
inclut une entrée (42) et dans lequel chaque réci-
pient inclut une sortie (28) qui peut s'apparier avec
une entrée, et dans lequel les premier et deuxième
composants de détrompage sont prévus sur les ca-
puchons d'extrémité des récipients positionnés
pour indexer à la fois la couleur et la famille correc-
tes d'encre contenue dans le récipient et pour gui-
der l'insertion d'un récipient conjugué dans sa baie
conjuguée de sorte que l'entrée de la baie conju-
guée s'apparie avec la sortie du récipient conjugué.

2. Appareil selon la revendication 1, dans lequel les
premier et deuxième composants de détrompage
comprennent des éléments allongés qui restrei-
gnent le mouvement du récipient conjugué à l'inté-
rieur d'une baie conjuguée en un mouvement de
transition coulissant.

3. Appareil selon la revendication 1, dans lequel le
système de détrompage comprend de plus un élé-
ment de cran (118) sur chaque récipient et un élé-
ment de griffe (144) sur chaque baie (38), l'élément
de griffe -étant en prise avec l'élément de cran pour
résister au retrait du récipient de la baie.

4. Appareil selon la revendication 3, dans lequel le po-
sitionnement et la configuration des éléments de
cran sur chaque récipient et des éléments de griffe
sur chaque baie sont sensiblement identiques sans
tenir compte des variations dans le positionnement
et la configuration des premier et deuxième compo-
sants de détrompage parmi les récipients et les
baies.

5. Appareil selon la revendication 1, dans lequel le
premier composant de détrompage (130) com-
prend au moins une clé et dans lequel le deuxième
composant de détrompage (131) comprend une rai-
nure de détrompeur.

6. Procédé pour fabriquer un récipient d'alimentation
en encre pour inclure des particularités indicatives
du type d'encre contenue dans le récipient, le pro-
cédé comprenant les étapes consistant:

- à fournir un capuchon (32);
- à former sur le capuchon une particularité (130,

131) à un emplacement prédéterminé sur le ca-
puchon, dans lequel l'emplacement est indicatif
à la fois de la famille et de la couleur d'un type
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particulier d'encre;
- à fournir une coque (30) pour contenir un réser-

voir d'encre, la coque étant dépourvue d'indi-
ces perceptibles du type d'encre devant être
contenue dans le réservoir; et

- à fixer le capuchon à la coque.

7. Procédé selon la revendication 6, dans lequel l'éta-
pe de fixation inclut le recouvrement avec le capu-
chon (32) d'un orifice qui est utilisé pour remplir le
réservoir.

8. Récipient d'alimentation en encre pour fournir de
l'encre à une imprimante à jet d'encre, comprenant:

- un capuchon (32);
- une particularité (130, 131) à un ou plusieurs

emplacements prédéterminés sur le capuchon,
dans lequel les emplacements sont indicatifs
de la famille et de la couleur d'un type particulier
d'encre; et

- une coque (30) pour contenir un réservoir d'en-
cre, la coque étant dépourvue d'indices percep-
tibles du type d'encre devant être contenue
dans le réservoir, la coque étant fixée au capu-
chon.
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