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SIDE BIASED DATUM SCHEME FOR INKJET CARTRIDGE AND CARRIAGE

TECHNICAL FIELD

The present invention relates generally to inkjet
printers having multiple printing cartridges each having its
own nozzle assembly and ink reservoir, and more particularly
to a cartridge datum scheme for ensuring accurate and stable
alignment of the cartridges when installed in a printer having
a multiple compartment cartridge holder.

CROSB~REFERENCE TO RELATED APPLICATIONS

For a more comprehensive view of what is presently
regarded as the best mode of practicing the invention and its
intendec_i environment, reference shbuld be made to the
following commonly owned European applications (and the
patents” and parent applications referenced therein):

’ "Datum Format:.on for Improved Alignment of Multiple
Nozzle Members in a Printer", J. Thoman et al
inventors, filed concurrently herewith (Attorney
Docket No. M )i and

L "Thin Pen Structuré for Thermal Ink-Jet Printerw®,
D.W. Swanson et al inventors, Attorney Docket
M ).

In addition, the following commonly assigned U.S. patent
application claims an invention which, although believed to
be patentably dlstlnguz.shable, may be related to the present
invention:
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S| DE BI ASED DATUM SCHENME FOR | NKJET CARTRI DGE AND CARRI AGE TECHNI CAL

FI ELD ° Thé present iTivention relates generally.to inkjet printers:
having nultiple printing cartridges each having its own nozzle assenbly and
i nk reserva‘luhbheetrlnsmﬁe kficularly to g cartridge datum schene for

ensuring ac Ie.alignnent of the cartridges when installed in
a printer
TO RELATED

e conpartnent cartridge hol der. CROSS- REFERENCE
For a nore conprehensive view of what is

presently . HP 1093061-1
*  W.W. Rhoads, "Spring Cartridge Clamp for Inkjet Printer Carriage”,
2 filed concurrently herewith {Attorney Docket HP 1093061-1)
and accordingly, is also hereby incorporated by reference.
4
BACKGROUND ART
6 From US 4 755 836 it is known to provide an inkjet printef with a pair
of replaceable printing cartridges (each having at least one nozzle assembly
8 and.associated ink reservoir) mounted on a common carriage, and to
maintain registration between the cartridges and the carriage by means of
10 alignment and registration features_such as protuberances, shims, opening
and surfaces. A latch .mechanism provides a loading force in all three
12 coordinate axes and cooperates with the registration and alignment features
to prevent pitch, yaw and roll of the cartridge.
14 That prior art registration and latching system was designed for use
with two relatively wide cartridges (one containing three colors of ink, each
16 in a separate ink reservoir and applied by a separate set of ink nozzles), and
located alf the alignment and registration feature in the vicinity of the nozzle
18 plate assembly. Because it was relatively wide and short, the prior art .
cartridge could be maintained in a predetermined spatial orientation within
20 reasonable limits without imposing exceedingly tight tolerances on the
locations of the various alignment and régistrations features, and had
22 sufficient stability to maintain the cartridge in that predetermined spatial
orientation, even when subjected to sideways inertial forces when the
24 carriage was accelerated or decelerated; however, especially if used with
more than two cartridges, the prior art design would result in a printer
26 having a wide footprint, and is not readily adaptable for use with four
relatively tall and narrow cartridges.
28 From US 4 872 026 it is known to facilitate the installation of a single
inkjet cartridge by providing a lower pivot below an electrical interface,
30 adjacent the intersection of the contact and nozzle planes, with the cartridge
&

being helid in its installed position by an upper latch spring. Although that
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contacts as the cartridge is loaded into position, such wiping is relatively
minimal because of the close proximity of the pivot point to the contact
plane. Moreover, because the pivot of the prior art design had to cooperate
with a corresponding supporting structure on the carriage, it was not
possible to include any mechanism for tensioning the ink receiving media in
the immediate vicinity of the nozzle, thereby exacerbating any tendency of
the media to buckle and requiring a greater than optimum spacing from the
nozzie.

US 4 709 247 discloses a non-mechanical alignment and registration
scheme for a multiple cartridge inkjet printer which automatically measures
alignment errors in a test pattern and computes corresponding data

adjustments to be used in a suﬁsequent printing operation.

SUMMARY OF THE INVENTION

~n accordance with one overall aspect of the present invention, an ink
jet printer includes a movable carriage supported above an ink-receiving
medium by a rail defining a carriage axis, with a cartridge holder mounted
on.said carriage having a plurality of cartridge compartments each receiving
a respective thermal ink jet printer cartrid‘ge; each cartridge includes a
respective nozzle plate, and three datum surfaces on the side of each of the
cartridges cooperate with respective supporting surfaces on a sidewall of its
respective compartment, to maintain the cartridges parallel to each other
with a predetermined spacing between the Y axes on each respective nozzle
when a sideways bias force is applied to each cartridge.

In accordance with other more specific aspects, each of the cartridges
are provided with three additional datum surfaces, including adjacent
horizontal and vertical datum surfaces above the snout of the cartridge,
which cooperate with corresponding supporting surfaces defined in a bottom
wall of its the respective compartment to maintain the required spacing

between the nozzle plate and the ink receiving media below the carriage and
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to align the respective nozzles relative to a common X axis, and a sixth
2 datum surface located at the upper rear of the cartridge. The cartridge is
installed by pushing it into its compartment with a natural downward motion
4 until the horizontal datum surface contacts the corresponding supporting
surface on the bottom of the cartridge compartment, and then rotating the
6 cartridge rearwardly about a pivot point defined by the intersection of the
horizontal and vertical datum surfaces with a natural rearward motion until
8 the sixth datum surface contacts the corresponding supporting surfaces on
the rear of the cartridge compartment. Because the pivot axis is located
10 above and in front of the snout, the electrical interface at the lower rear of
the cartridge moves downwards as the cartridge is rotated rearwardly about
12 thé pivot access during installation, thereby providing an enhanced self-
cleaning wiping action between the electrical contact surfaces on the

14 cartridge and the cartridge holder.
In accordance with a second overall aspect of the invention, a
16 cartridge for a ink jet printer is provided with three datum surfaces located
on the periméier of a sidewall of the cartridge, and sufficiently spaced apart
18 from each other and from the center of gravity of the cartridge to provide
accurate and stable alignment. More particularly, the nozzle plate of the
20 cartridge is attached to a lower surface of snout portion such that the Y axis
of the nozzie plate is substantially parallel to the first sidewall, with the first
22 and second datum surfaces at the front and rear of a lower end of the ink
reservoir portion straddling the snout and the third datum surface at an
24 upper end of the ink reservoir portion. At least the first and second datum
surfaces are spaced from the Y axis within a predetermined tolerance by a

26 first predetermined spacing.

In accordance with still other more specific aspects, the cartridge is
28 also provided with a forwardly facing fourth datum surface on a lower end
of the ink reservoir portion in front of the snout portion, a downwardly
30 facing datum surface on the perimeter wall of the ink reservoir portion

N7 . , .
e adjacent the fourth datum surface and above said snout portion so as to



filed concurrently herewith (Attoriiey Docket HP 1093061-1) and

accordingly, is-also hereby Tncorporated by reference. BACKGROUND
ART - FromUS4755 836 it is novvnto provi de an inkjet printer
th a pair inti ng cartridges (each having at | east

one nozzl e assenbl C|ated I nk reservoir) nounted on a common
carriage, and to glstratlon between the cartridges and the

carriage by neans of a |gnment and registration features such as

pr ot uber ances, shinms, opening “and surfaces. A |atch mkha0B3Q6Y-Avi des
a loading force in all three coordi nate axes and cooperates wth the
regi strati osstablishl a piventaxisabovesand in fiohtPoEREtsABULS land/ awredtdvdraly Of
the cartridge. : That prior art registration and |atching system

was dési gnetPGing sixth datum surface on an upper end of the ink reservoir portion of

said perimeter-wall. The fourth datum surface is spaced from the X axis of

4 the nozzle plate within a predetermined tolerance, while the locations of the

fifth datum surface (which is used to determine the spacing of the nozzle to

6 the print medium) and the sixth datum surfaces (which is used to determine

angular orientation of the cartridge about the pivot point) are somewhat less

8 critical. The cartridge also preferably includes a reenforcing bracket for

supporting the fourth datum surface which is integrally formed in said

10 perimeter wall at a juncture of a downwardly facing surface of the ink
reservoir portion and a forwardly facing portion of the snout portion. |

12
BRIEF DESCRIPTION OF THE DRAWINGS
14 Other objects and features of the present invention will be apparent
from the following description of a presently preferred embodiment taken in
16 connection with the accompanying drawings, in which:
-FIG 1 is an .isometric view showing the major components of an inkjet
18 printer incorporating the present invention.
FIG 2 comprising FIGS 2A, 2B, and 2C are isometric views showing one of
20 printer "cartridges” of FIG 1 being inserted into a corresponding slot
of the cartridge holder;
22 FIG 3 comprising FIGS 3A and 3B are isometric views of the cartridge of FIG
2 as seen from the top rear and bottom front, respectively, and show
24 the six "datum” surfaces provided in the cartridge, as well as the
various registration forces which are applied to the cartridge to
26 maintain these surfaces against corresponding registration features
provided in the cartridge holder;
28 FIG 4 is a side view, partly in cross section, .of the cartridge and a
corresponding portion of the cartridge holder, and illustrates the
3(;)” wiping action of their respective electrical contacts as the cartridge

is inserted in the cartridge holder;
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operational position relative to an advancing sheet of print media;

FIG 6 is an exploded isometric view of the cartridge holder and the various
springs which hold the cartridges with their respective datum surfaces
in contact with the respective registration features provided in each
compartment of the cartridge holder;

FIG7isa side view, partly in cross section, of the upper rear portion of the
cartridge and cartridge holder, showing the cam of the latching spring
in contact with a corresponding lip at the top of the cartridge to
thereby provide a compound registration force having components in
the X and Z axes;

FIG 8 is a rear view, partly in cross section, taken along line 8—8 of FIG 7,

and shows the two force components produced by the latch spring;

FIG 9 is a front view, partly in cross section, of respective occupied and |

empty compartments of the cartridge holder, showing how a
relatively thin cantilevered leaf spring provides a sideways bias force
in the X axis at the lower end of the cartridge without adding
unnecessary width to the cartridge holder; and

FIG 10 comprising FIGS 10A and 10B are respective side and front views
of the leaf spring of FIG 9.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG 1 shows a small footprint, high quality inkjet printer 10
incorporating the present invention. In particular, inkjet printer 10 includes
a movable carriage 12 supported on a rail 14. As best shown in FIG 2C,
movable carriage 12 includes a cartridge hoider 16 provided with a plurality
of individual cartridge compartments 18 for receiving a respective plurality

of thermal ink jet printer cartridges 20. Inkjet printer 10 also is provided

ereby provide afegisuation forae int i s

~in a separate ink-reservoir and apptied by a Sepf’”ﬂk%hé?ﬁas%«:nilﬂiﬁaced_
and located all the alignment and registration
the vicinity of the nozzle pl ate @&senbly. Because it vvaH Imﬂ"mm"
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2 suitable ink-receiving medium 24, and an upper output tray 26 for receiving
the printed media. As best shown in FIG 5, each cartridge 20 is supported
4 above the ink-receiving medium 24 by the cartridge holder 16, such that a
-nozzle plate 30: on lower surface 32 (FIG 3B) is maintained an appropriate
6 distance 34 from ink-receiving medium 24. As is conventional in inkjet
printers, inkjet printer 10 is also provided with feed rollers 36 which
8 maintain the print medium 24 in a taut condition as it passes.under the
nozzle plate 30, and which advance ink-receiving medium 24 in a

10 direction 38 perpendicular to the carriage axis defined by rail 14.
Referring now to FIG 2, comprising FIGS 2A, 2B, and 2C, it will be
12 seen that cartridge 20 is installed by pushing it into its cartridge
compartment 18 with a natural downward motion D until its horizontal
14 datum surface 40 (see FIGS 4 and 5) contacts the corresponding supporting
surface 42 on the bottom of the cartridge compartment 18, and then
16 rotating the cartridge 20 rearwardly (FIG 2C) about a pivot point P {FIG 5)
in the viciriity»:of the intersection of the horizontal and vertical datum
18 ~ surfaces 40, 44 (FIG 5) with a natural rearward motion R until an upper
da_tum surface 46 (FIG 4) contacts a corresponding supporting surface 48
20 on the upper rear of the cartridge compartment. As shown in FIG 2A,
cartridges 20 are preferably provided with a protective strip 50 which is
22 removed prior to installation to expose the contact surface of an electrical
interface 52 carried on rear surface of cartridges 20, as well as nozzle

24 plate 30 (FIG 3). .

Reference should now be made to FIG 3 (comprising FIGS 3A and 3B,
26 which are isometric views of cartridges 20 as seen from the top rear and

bottom front, respectively), which shows the three side-biased “datum"

28 surfaces provided in the cartridge in addition to the above-mentioned datum

surfaces 40, 44, 46, namely, three datum surfaces 54, 56, 58 on one side

30 of cartridge 20, which cooperate to define an Y-Z orientation plane
M

substantially perpendicular to the nozzle plane defined by nozzle plate 30
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subsequent I il IAARRER WhR'B4 of cartridge 20 at a juncture 66 of a downwardly

4 facing surface 68 of the ink reservoir portion 70 and a forwardly facing
portion 72 of the snout portion 74.

6 FIG 3 also shows the various registration forces which when applied

to the cartridge 20, serve to maintain these surfaces against corresponding

8 registration features provided in the cartridge holder, namely a first sideways

‘force X1 applied in the + X direction to the lower part of ink reservoir 70,

10 a forward force Y applied in the +Y direction in the vicinity of electrical

interface 52, and a third force F applied in the vicinity of upper rear datum

12 surface 46 and upper side datum surface 58 and having a sideways

component X2 in the + X direction and a downwards component Z in the -

14 Z direction (see FIG 8). It should be noted that the three side-biased datum

surfaces 54, 56, 58 are located on the edge of the perimeter wall 64 of the

16 cartridge 20, thereby providing additional rigidity and positional accuracy

relative to the:X axis, and are spaced apart from each other in the form of

18 a triangle which surrounds the center of gravity CG of the cartridge, thereby

| facilitating a more accurate and stable alignment. Furthermore, since the

20 downwards component Z of force F is offset horizontally in the +Y direction

from horizontal datum surface 40 and assoéiated supporting surface 42, the

22 resuitant counterforce from supporting surface 42 generates a net torque T

which rotates cartridge 20 about pivot axis P, thereby forcing upper rear

24 datum surface 46 into contact with sixth supporting surface 48. Because

‘the pivot_ axis P (FIG 5} is located above and in front of the snout 74, the

26 electrical interface 52 at the lower rear of the cartridge 20 moves

downwards as the cartridge is rotated rearwardly about the pivot axis P

28 during installation, thereby producing an enhanced self-cleaning wiping

action between the electrical contact surfaces on the cartridge and the

30 cartridge holder. Moreover, evenif force F has a relatively small component

4 in the X direction, because it is at least as far above the center of gravity CG
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printer cartridge; each cartridge includes a respective nozzle plate, and
t hree datum surfaces on the side of each of the cartridg C erate wth
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conpartment, to maintain the cartridges parallel t'o each other with a
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4 than twice its magnitude; in an exemplary embodiment, the mass of

cartridge 20 is about 115g and the maximum acceleration of movable
6 carriage 12 is 1.5g, which would require a force X2 {assuming zero friction)
of about 1.75N, compared to an actual value (again assuming zero friction)
8 of about 2.5N.

Of the various datum surfaces and their corresponding supporting
10 surfaces, it should be understood that the most critical tolerances are
associated with the two lower side-facing datum surfaces 54, 56 (which
12 ensure that Y axes of the respective nozzle plates are parallel and accurately
spaced apart) and with the lower vertical datum surface 44 (which ensures
14 that all the X axes of the nozzle plates are aligned). In an exemplary
embodiment, the cartridge 20 has a nominal height (not including snout
16 portion 74) of 78mm, a depth of 60mm and a width of 19.18mm; the
nominal cehfer-to-center spacing of the nozzle Y axes (and thus of the
18 cartridges 20 and compartments 18) is 23.241mm. High quality 4 color
printing is obtained when each of the supporting surfaces 84, 86 is held to
20 a tolerance of +.025mm from its nominal spacing to the corresponding
surface of an adjacent compartment 18 ;and the alignment of the three
22 critical supporting surfaces 45, 84, 86 on cartridge holder 16 is such that
they do not deviate more than +.0125mm from a respective X-Z or Y-Z
24 plane, and when the corresponding datum surfaces 44, 54, 56 of
cartridge 20 do not deviate from the respective X-Z or Y-Z plane defined by

26 the nozzle X and Y nozzle axes by more than +.020mm.
FIG 6 is an exploded isometric view of the cartridge holder 16 and the
28 various springs which hold the cartridges with their respective datum
“surfaces in contact with the respective registration features provided in each
30 compartment of the cartridge holder. In particular it will be seen that a

o downwardly projected cantilevered leaf spring 78 is attached to a sidewall
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80 of each cartridge compartment 18 opposite the sidewall 82 (FIG 9)
2 carrying the three supporting surfaces 84, 86, 88 corresponding to the three
datum surfaces 54, 56, 58 (see FIG 9}, which provides the first sideways
4 force X1. Leaf spring 78 is preferably manufactured from spring steel (for
exampie 1050 steel) having a low friction corrosion-resistant coating (for
6 example nickel), to minimize frictional forces between the surface of the
spring and the lower edge of cartridge 20 opposite lower datum
8 surfaces 54, 56, which otherwise would generate a countertorque about an
axis defined by lower datum surfaces 54, 56 tending to oppose the
10 sideways component X2 and might thus prevent cartridge 20 from assuming
its desired orientation relative to the Y-Z plane defined by the three
12 supporting surfaces 84, 86, and 88.As can best be seen in FIGS 10A and
10B, which comprise respective side and front views of the leaf spring 78,
14 in its uncompressed condition the main portion of leaf spring 78 does not lie
flat against sidewall 80, but extends into the interior of compartment 18 at
16 an angle of about 7% ° and has a precision bend 90 of about 12° to thereby
approximatiﬁg -a circular arc when uncompressed and, when fully
18 compressed, a straight line parallel to sidewall 80 with lower end 92 in
contact with the lower end of ink reservoir portion. Leaf spring 78 thus is
20 capable of providing a substantial sidewayg bias force X1 of approximately
13N at the desired location without adding substantial width to the cartridge

22 holder 16.
The upper portion of FIG 6 shows a latch assembly 94 for securing
24 all four cartridges 20 inside their respective cartridge compartments 18 of
cartridge holder 16. Latch assembly 94 comprises a metallic spring 96
26 stamped from full hard stainiess steel, and comprises four forwardly facing
latch ends 98 separated by five respective forwardly facing supporting
28 ends 100. Preferably, each latch end 98 is connected to its two adjacent
supporting ends 100 by a serpentine arm 102 defined by suitable radiused
30 cutouts in stamped spring 96 to provide a shape that approximates a

. constant stress geometry, Each supporting end 100 is terminated by
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4 compartments 18. Because of the serpentine shape of the individual
- serpentine arm 102, it is possible to provide a spring that is relatively
6 compact from front to rear and yet provides a relatively substantial constant
force (of approximately 17.3N) over a relatively large deflection range. This
8 compactness contributes in turn to the overall compactness of cartridge

holder 16 and thus of inkjet printer 10.
10 Each latch end 98 is provided with a cam 108 preferably molded of
a low friction material such as PTFE filled acetal (in the ratio of 20% PTFE,
12 80% acetal), which has a coefficient of friction substantially lower than the
coefficient of friction of the stainless steel component of the spring. As
14 shown in FIGS 6, 7 and 8, each molded cam 108 is shaped in the form of
a horizontal section of an inclined, sideways oriented cylinder (ie, a cylinder
16 having its axis parallel to the X axis and tilted about the Y axis). As is best
shown in FIG'IB,- a lower tangential plane formed by the cylindrical surface
18 intersects the plane of the latch end 98 at an oblique angle of about 15.6°,
which is complementary to a corresponding oblique surface 112 of a
20 reenforced lip 114 formed on perimeter wall 64 of cartridge 20 between
upper rear datum surface 46 and upper side datum surface 58, thereby
22 producing the sideways component X2 of force F, with the low coefficient
of the molded plastic material resulting in a greater net sideways force X2

24 ~ for a given force F.

When a cartridge 20 is inserted into the cartridge compartment 18
26 (see also FIGS 2 and 4) the low coefficient of friction of molded cam 108

permits it to slip over oblique surface 112. Thereupon, serpentine arm 102

28 exerts a downward force Z and sideways force X2 which through the

curved surface onto the cartridge. The downward Z force presses the

30 cartridge 20 downward onto the carriage until it contacts horizontal
-t

supporting surface 42, while force Y (11N in an exemplary embodiment)
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the center of gravity of the cartridge to provide accurate and stable
alignnment. More particularly, the nozzle plate of the cartridge is attached
to a lower surface of snout portion such that the Y axis of- the nozzle
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speci fic aspects,

4 from horizontal datum surface 40 and associated supporting surface 42, the

resultant counterforce from supporting surface 42 generates a net torque T

6 (FIG 7) which rotates cartridges 20 about bivot axis P, thereby forcing upper

rear datum surface 46 into contact with sixth supporting surface 48, while

8 the sideways bias force X2 presses upper side datum surface 58 against
upper side supporting surface 88 (FIG 8).

10 It is understood that the above-described embodiment is merely

provided to illustrate the principles of the present invention, and that other
12 embodiments may readily be devised using these principles by those skilled

in the art without departing from the scope and spirit of the invention.
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CLAIMS

1. An inkjet printer (10) comprising:

a movable carriage (12) supported above an ink-receiving
medium (24) by a rail (14) defining a carriage axis;

a cartridge holder (16) mounted on said carriage and having a
plurality of cartridge compartments (18),

a plurality of thermal ink jet printer cartridges (20) each
having a respective nozzle plate (30) lying in a respective
X-Y nozzle plane defined by substantially perpendicular
respective X and Y nozzle axes; and

means for holding (94) each of said cartridges in a respective
one of said compartments such that each said nozzle plate
(30) lies in a respective X-Y plane defined by
substantially perpendicular respective X and Y nozzle axes
with the Y nozzle axes of all the cartridges substantially
parallel to each other an spaced a predetermined first
spacing from each other;

wherein

each of said cartridges (20) is provided with co-planar first,
second and third datum surfaces (54,56,58) on a Y-Z
orientation plane substantially perpendicular to the
respective said nozzle plane and substantially parallel to
the respective said Y nozzle axis, such that at least in
“the vicinity of said first and second datum surfaces said
Y-Z orientation plane is spaced from said Y nozzle axis
within a predetermined tolerance by a second predetermined
spacing having a predetermined relationship to said first
predetermined spacing, said first, second and third datum
surfaces all being on one side of said X-Y nozzle plane
with said first and second datum surfaces straddling said
nozzle plate and being positionéd relatively close to said
X~-Y nozzle plane, and with said third datum surface being
relatively remote from said X-Y nozzle plane,

each of said compartments (18) has a respective wall (82)
provided with three respective supporting surfaces
(84,86,88) corresponding to the three datum surfaces
defining said Y-Z orientation plane of each of the

* c L M 5 *




aM|Tﬂs$m Hudkmdkvbﬁﬂbove and in front of the snout, and a rearwardly
end of the ink reservoir portion of

faC|ng s ace on an upper . (
sai‘d per| e fourth datum surfagg i s spacedygpnowider-4 axi s of
t he nozzle p a e mnthln a predeterm ned tol erance, while the | ocations of
the fifth dataartniﬂges,(ahchhsasduthdeeosdpperhlng shefapeS|dgfdh

ed
Lo deternine | EospPeeTvd pakadity! ¥ 2 pishd R Eale AEERy | BOLBRAI NG
are sonewhat |et@Q SaéﬂuFaeanagﬁhexear@mdnﬁp&ged)qpaﬁtwﬁmww adoaG¢a$ said

reenforcing bragkghiiel y-sHPpeshésy bshesﬁﬂyemtﬂei fcgrgﬁ\%g\%ar'r@ned

integrally forned in said perinmeter “wall at a Jun
faC|gg suyface birehespagRing) caedyoir portlon and a formardly f aci ng

portion ofsab@ KoDAin@Aeard.(94) exerts a respective holding force on each
of the cartridges in a direction parallel to said carriage
axis and passing through a center of gravity of a
respective said cartridge to hold the three Y-2Z datum
surfaces of said respective cartridge against the three
supporting surfaces of a respective said cartridge

compartment.

2. The printer of claim 1, wherein said first predetermined
spacing is approximately the width of one of said cartridges
measured in a direction perpendicular to said Y-Z orientation
Plane plus the thickness of one of the walls of said compartments
(18) and said second predetermined spacing is approximately half
said width of said one cartridge.

3. The printer of claim 1, wherein all three said datum
surfaces are defined on a perimeter wall (64) of the respective
cartridge at respective intersections with a common sidewall and
said respective holding force is the sum of a first force applied
to said perimeter wall at a first point between said first and
second datum surfaces and a second force applied to said
perimeter wall at a second point adjacent the third datum surface
and wherein said points on the first, second and third datum
surfaces define a triangular cylinder extending in the direction
of said nozzle X axis and enclosing the center of gravity of said
cartridge and wherein said first three datum surfaces all lie on
a perimeter wall of the cartridge at respective intersections
with a common sidewall.

4, The printer of claim 1, wherein
each of said cartridges is provided with a fourth datum (44)
surface on an intermediate X-2 plane substantially
perpendicular to said Y-Z orientation plane and to said
o nozzle Y axis, said intermediate and second X-3 planes

* [ L M S *




BRI EF :DE 'ﬁﬂlﬁﬂé@i W NGS & O her obj ects and features of

t he preseny be apparent fromthe follow ng description of
a presentl IH[ﬂ“ odiment taken in 55 connecti opgpligdgydére-1 -
acconpanyi | whi ch: FIG1 i1s an isonetric view show ng the

naj or Cormonen*sﬁraadamngnlsaﬁid nozzle pliitelerwitlvother ant@rihdeiatesony
i nventi on. I’ISI

d 2
showi ng one ofp!"'éme pas bPPntFWEEBr?PFG E%rggfa¥§25i°88§oggkﬁybFﬁﬁ?mﬁﬁ%>a
correspondi ng ahdt spaced ﬁi'omhe sird r i dgezbel det; axiBl Gwithvipri sanig

FI GS 3A and 3B @Eﬁehé?ﬁih ¥98W§Pron§96 CQREEPdeFQE€a€$1q$d spacghgs

seen fromthe Pop rear respec
the six "gachnpfsanidcesrprédgew1snprhm@adtwi’ggea ﬁsfmal dagum [sqrface

various regi st {@p)OnohOr£esrdfrdhdd © P! iAdne® thatCaikl i du@st@ntially
parallel to said nozzle plane, said fifth datum surface
being between said first and second datum surfaces,
each of said cartridges is provided with a sixth datum (46)
surfaces on a rear X-Z plane substantially perpendicular to
said ¥-Z orientation plane and to said nozzle Y axis, said
sixth datum surface being adjacent said third datum
surface, and
each of said compartments is provided with fourth, fifth and
sixth respective supporting surfaces (45,42,48)
corresponding to the fourth, fifth and sixth datum surfaces
(44,40,46) of each of the cartridges, the fourth supporting
surfaces of each of the cartridge compartments lying in a
intermediate common X-Z plane substantially perpendicular
to the parallel Y-Z planes, with the sixth supporting
surfaces of each of the cartridge compartments lying in a
rear common X-Z plane substantially parallel to the
intermediate common X-2 plane and with the fifth supporting
surfaces of each of the cartridge compartments lying in a
common X-Y plane substantially perpendicular to the
:plurality of parallel Y-Z planes and to the intermediate
and rear common X-Z planes, and.
said holding means (94) holds all six of the respective said
datum surfaces of each of the cartridges against the
corresponding supporting surfaces of the respective
cartridge compartments, whereby said nozzle planes are
maintained substantially in a common nozzle plane with all
said X nozzle axes substantially co-linear and parallel to
said carriage axis.

5. The printer of claim 4, wherein the nozzles are straddled
by a pair of feed rollers (36) to maintain the print medium (24)
in a taut condition as it passes under the nozzles, and said

& fifth datum is located at a sufficient distance from the nozzle

A G O



.-naLHLain hese f afﬁst correspbnding registration features
'pfovided e‘Jﬁyﬁ& ﬁ&’c'?ahgholder; - FIG4 is aside view, partly in cross
section, ¢ i ﬁ e and a 1gxnrespond|ngnpgpr@mnﬁlthe
cartridge | ustrates the W ping action of their

respecti elahectoi aatommotates one tdf saidr Fdgd rollers betwesmer Aedowert he
cartridgeg ot AL 'or the cfrriage below the fifth supporting surface and
an upper surface of the print media adjacent said nozzles.

6. The printer of claim 4, wherein

said fourth and fifth supporting surfaces are adjacent each other
and cooperate to define a pivot about a pivot axis
perpendicular to said parallel Y-Z planes.

7. The printer of claim 4, wherein said holding means (94)

secures each of the cartridges in its respective compartment with

at least three forces collectively providing at least one force

component perpendicular to each of the six supporting surfaces,
and

said holding means further applies a force to each of the
cartridges in the vicinity of the respective sixth datum
surface in a direction perpendicular to said common X-Y
plane, to thereby produce a torque about said pivot axis
and thereby maintain each said sixth datum surface in
contact with a respective sixth supporting surface.

8. The printer of claim 4, wherein:

each said cartridge includes a respective electrical interface
(52) disposed on a contact plane perpendicular to said
orientation plane and to said nozzle plane, and

said electrical interface receives a first of said forces from
said intermediate common X-Z plane.

9. The printer of claim 8, wherein said holding means (94)
applies a second of said forces to a point on the cartridge
between said first and second datum surfaces and in a direction
substantially perpendicular to said orientation plane, to thereby
hold said first and second datum surfaces in intimate contact
with said first and second supporting surfaces respectively, and

maintain the respective Y axes at second predetermined spacing
from the respective said parallel rPlane.

10. The printer of claim 9, wherein
.y Said holding means (94) applies a third of said forces to a point

* c L M s *




“FLG 5 is another side view, partly in crd€s section, showing the cartridge
and a corresponding portion of the cartridge holder with their _
respective contacts engaged to thereby prov?de a regi SHPaDIS@®&1orlce in

the Y axis, and al so showi ng the snout of the cartridge in its
operational pc¥ tthe eartridget dnathelvaiecimityhobt sefidprtmirdednd; sikth 6

i's an explod&q§ﬁﬂﬂﬁ§ﬁ£fhég§wvOf the cartridge holder and the various
springs which hold the cartridges, with their respective datum surfaces

i n cont ad@if tHhind forgRhas & kst réeren cempPORestpiByAdEd neftdam
conpart ment ofsulitaiiid i NoepapheRaicul BrCth | SafdSkHerd at®R’ bu¥rhke,

Cross SeCtlOn%éﬁdté¥iéguggm£§§gn OB%Iggigféﬂy%d force cooperating with
said second force to maintain said first, second and third
datum surfaces in contact with said first, second and third
supporting surfaces,

said third force has a second force component in a direction

substantially perpendicular to said fourth datum surface to
thereby hold said fourth datum surface in intimate contact
with said fourth supporting surface, said second force
component cooperating with a fulcrum defined by said fourth
and fifth supporting surfaces to produce a torque having a
componenf: in a direction substantially perpéndicular to
said sixth datum surface to also hold said sixth datum
surface in intimate contact with said sixth supporting
surface, and thereby maintain a co-planar alignment of the
respective nozzle planes.

H:\specs\057241
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«cartrtdge and cartridge hol der, show ng the camof the |l atching spring
‘in contact wi.th a corresponding lip at the top of the cartridge to

t hereby provide a conpound-registration force having conponents in

the X and Z axes; FIG8 is a rear view, partly in cross section, taken

along line 8-8 of FIG 7, - and shows the two force conponents produced
by the latch spring; FIG9 is a front view, parttyitn—ec+oess—seetion, of
respective occupi ed and enpty conpart nent s @f sh g CaLL i gge, hol der,
show ng how a relatively thin cantil evered | des a

si deways bias force in the X axis at the Iovﬁ iﬂﬂtmzﬂ cartridge
w t hout addi ng unnecessary width to the carth and FI G

10 conprising FIGS 10A and 10B are respective side and front views
of the leaf spring of FIG 9.




- DETA-LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT FIG 1 shows a snal
footprint, high quality inkjet printer 10 I ncorporating the present
invention. In particular, #nkjet printer 10 includes__-a_novable carriage

12 supported on a rail 14. As best shown in FIG 2C, novabl e carriage 12
includes a cartridge hol der 16 provided with a plural |T’3£She%HaS|H¢d1Rnpuu dl

RIEARC

cartridge conpartnents 18 for receiving a respective
ink jet printer cartridges 20. Inkjet printer 10 also i

"rernm




7 with input tray 22 containing a nunber of sheets of bond paper or

ot her, sui tabl e ink-receiving nedium 24, and an upper output tray 26
for receiving the printed nedia. As best shown in FIG 5, each
cartridge 20 is supported above the ink-receiving nmedium 24 by the
cartridge hol der 16, such that a nozzle plate 30 on | ower surface 32
(FIG 38) is nmaintained an appropriate di stance 34 fromink-receiving
medi um 24. As is conventional in inkjet printers, inkjet printer 10 is

“also provided with feed rollers 36 which mai-pt-ain-the print nedi um 24
In a taut condition as it passes under the nozzle | ate 30 and whi ch
advance ink-receiving medium24 in a This Sheet Has Been Rep
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difection 38 perpendicular to the carriage axis defined by rail 14.
Referring nowto FIG 2, conprising FIGS 2A, 2B, and 2C, it wll be

seen that cartridge 20 is installed by pushing it into its cartridge
conmpartment 18 with a natural downward nmotion D'until its horizontal

dat um surface 40 (see FIGS 4 and 5) contacts the correspondi ng supporting
surface 42 on the bottomof the cartridge conpartnent 18, and then
rotating the cartridge 20 rearwardly (FI G 2C) about a pivot point P (FIGD5)
in the vicinity of thentersection—of—+the horizontal and vertical datum

surfaces 40, 44 (FI G 5) o & |, rearward notion R until an upper
datum surface 46 (FIG 4;&45&1@‘3&3 Bleitied ]ac?‘gspondi ng supporting surface 48

on the upper rear of theJmﬂ'm Em Martmnt. As shown in FIG 2A
cartridges 20 are prefer ' ith a protective strip 50 which is
renoved prior to installation to expose the contact surface of an

el ectrical interface 52 carried on rear surface of cartridges 20, as

well as nozzle +Z
{

20—




plate 30 (FIG 3).
" (conprising FIGS 3A and 38,
20 as seen fromthe top rear and
shows the three side-biased "datunt

bottom front

Ref erence shoul d now be nmade to FIG 3
~ which are isonetric views of cartridges
, respectively),

surfaces provided in the

whi ch

cartridge in addition to the above-nenti oned datum
46, nanely, three datum surfaces 54, 56, 58 on one_ sid

20, which cooperate to define an Y-Z orientation hraﬁg_

per pendi cul ar to the nozzl e plane defined by nozzle

surfaces 40, 44,
e of cartrldge
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8 and substantially parallel toits Y axis. It will also be noted that
vertical datumsurface 44 is defined on a reenforcing bracket 62 integrally
formed in the perineter walHl 64 of cartridge 20 at a juncture 66 of a
downwardly facing surface 68 of the ink reservoir portion 70 and a
forwardly facing portion 72 of the snout” portion 74— FIG 3 al so shows
the various registration forces which mhieshest BB Beifird,Rcyhe Cartridge 20,
serve to maintain these surfaces agai ns regi stration
features provided in the cartridge hold mmmm ﬂmT rst si deways

/
“76"




.force X1 applied in the +X direction to the |ower part of ink reservoir 70,
a forward force Y applied in the. +Y direction in the vicinity of electrical
interface 52, and-a-third.force F applied in.the vicinity of upper rear
datum surface 46 ﬁnd‘upper si de datum surface 58 and havi ng a sideways
conponent X2 in thé&Sanse B dand a downwar ds conponent Z in the - Z
direction (see FIG " l Iilll be noted that the three side-biased datum
surfaces 54, 56, 5 n the edge of the perineter wall 64 of the
cartridge 20, thereby providing additional rigidity and positional accuracy
relative to the X axis, and are spaced apart from each other in the form of
a triangle which surrounds the center of gravity CG of the cartridge,
thereby facilitating a nore accurate aQd stable alignnment. Furthernore,
since the downwards conponent Z of . ffset horizontally in the +Y
direction fromhorizontal datu ; ssoci ated supporting
surface 42, the resultant cau “hs bm suppyrting surface 42 generates
a net torque T




whi ch rotates cartridge 20 about pivot axis P. thereby forcing upper rear
datum surface 46 into contact with sixth supporting surface 48. Because the
pivot axis P (FIG5) is |eecated above and in_front of t he snout 74, fTT_“
electrical interface 52 at the |ower rear of the cartri’ Eﬁmﬁmﬂmﬂhmﬁk eplace

downwards as the cartridge is rotated rearwardly about . t
during installation, thereby producing an enhanced self-
action between the electrical contact surfaces on the cartrl ge a

cartridge holder. Moreover, even if force F has a relatively snal
conponent in the X direction, because it is at |east as far above the

center of gravity CG
I.%’
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.9 ] as is the center of gravity above the fulcrumdefined by the two

| ower datum surfaces 54, 56, that relatively smal | for e conponent—will
still suffice to prevent the cartridge from+i ppi ng srdemyg,e;t}ﬂg%eenkepla 4
Ce:

inertial force of nore than twice its magnitude; in an ex
enbodi nent, the mass of cartridge 20 is adout 11 5g and t ”m"
accel eration of novable carriage 12 is 1.5g, which would X2

(assuming zero friction) of about 1.75N, conpared to an actual value (again
assum ng zero friction)

o

|

55,86

FIG. S

5,84

=




‘of about 2.5N. O the Wrious daium surfaces and t hei r °QafT espondi ng

s_uppertl ng surfaces, it should be unde8 stood that the nost crntlcal
tol érances are associated with the two | ower -side-facing datdm surfaces 54,

56 (which ensure e parallel
and accurately sé@E@%ﬁ%&H#ﬁﬁg%QK"ﬁﬁﬁﬁwﬂgﬁﬁésurface 44
(which ensures that all the X axes of the r)’ééle plates are aligned). I'n an
exenpl ary enbodi nent, the cart r| om nal hei ght (not including
snout portion 74) of 78mm a depth of 60m*n and a width of 19.18mm the

nom nal center-to-center spacing of the nozzle Y axes (and thus of the
cartridges 20 and conpart BSTRAQT OF THE2DISCGLOSYREqual ity 4 col or
printing is obtained when each of the supporting surfaces 84, 86 is held to

a tolerance gh "ﬂ@[deq? frfbiﬂdéssa'?'ﬁéﬂ' caRfsde 01 2) Ssupsorted BBOREHH k-

surface of an a co artrrent 18 and the allm gnment of the three
receiving medium (24) by a rail (14) defining a carriage axis, with a cartridge hoider

(16) mounted on said carriage having a plurality of cartridge compartments (18) each
receiving a respective thermal ink jet printer cartridge (20). Each cartridge is provided
with three datum surfaces (54, 56, 58) located on the perimeter of a sidewall of the
cartl.'idge. and sufficiently spaced apart from each other and from the center of gravity
of the cartridge to provide accurate and stable alignment. More particularly, the
nozzle plate (30) of the cartridge is attached to a lower surface of snout portion (74)
such that the Y axis of the nozzle plate is substantially parallel to the first sidewall, with

. the first and second datum surfaces (54, 56) at the front and rear of a lower end of
the ink rese&oir portion (70) straddling the snout and the third datum surface (58) at
an upper end of the ink reservoir portion. At least the first and second datum
surfaces are spaced from the Y axis within a predetermined tolerance by a first
predetermined spacing. The cartridge is also provided with a forwardly facing fourth
datum surface (44i on a lower end of the ink reservoir portion in front of the snout
portion, and with a downwardly facing fifth datum (40) surface on the perimeter wall
{64) of the ink reservoir portion adjacent the fourth datum surface and above said
snout portion, so as to establish a pivot axis above and in front of the snout, and with
a rearwardly facing sixth datuﬁ (46) surface on an upper end of the ink reservoir

portidn of said perimeter wall. The fourth datum surface is spaced from the X axis of

- This Sheet Has Been Replaced
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.critical supporting surfaces 45, 84, @ on cartri dge hol der 16 is such that
they.deo not .deviate nore than .0125 froma respective X-Z or Y-Z plane,
and when the correspondi ng datum surfaces 44, 54, 56 of cartridge 20 do not

novs! o AR HEEGIERIBE R & Pusaafinnect oS, \ibid e iebiifa Wibhamh B8,

of the cartrld(gaho der%i gﬁd t he various springs whjch hold the
cartri d@ygfaﬁptw it isr usedt tr determing thespasing f $he hazgie te: thewpriat madiumy)
respective registration features provided in each conpartnment of the

cart ri dgndhthiedsixth datupnsuifacés (which\is luseddosdaterrinat angulanorientitipnpoffhect ed
cantilevered |eaf spring 78 is attached to a sidewal l

cartridge about the pivot point) are somewhat less critical.

(Rg.3R)
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R
10 80 of eggh cartri-dge conpartnent 18 opposite the sidewal Im82 (FIG
9)- - carrying the three supporting surfaces 84, 86, 88 corresponding to the
t hree datum surfaces 54, 56, 58 (see FIG 9), which provides theléé st
sideways force X1. Leaf spring 78 i$ prSubsthite sheaeif-at® uarsty pring

v o i -€Of. I 0Si On-r esi st ant
ct’i onal’ fohces between the
ca*r 4 ’ﬁg%:, 2@ opposi te | ower

..... E;e-b uh’l vares *

u.‘l‘!. 150 iJa?t"{‘ ?1 ]

steel (for exanmpl e 1050 st gl
coating (for exanpl e ni cke{)
surface of the spring and f%
dat um i

| DATE OF RECEIRT.. MEM,...... !

SIDE BIASED DATUM SCHEME FOR INKJET CARTRIDGE AND CARRIAGE

TECHNICAL FIELD
The present invention relates generally to mk]et
printers having multiple printing cartridges each having its
own nozzle assembly and ink reservoir, and more particularly
to a cartridge datum scheme for ensuring accurate and stable
alignment of the cartridges when installed in a printer having
. a multiple compartment cartridge holder.

CROSS~REFERENCE TO RELATED APPLICATIONS

For a more comprehensive view of what is presently
regarded as the best mode of practicing the invention and its
intended environment, reference should be made to the
following commonly owned European applications (and the
patents' and parent applications referenced therein):

) "Datum Formation for Improved Alignment‘of Multiple
Nozzle Members in a Printer", J. Thoman et al
inventors, filed concurrently herewith (Attorney
Docket No. M }; and

¢ "Thin Pen Structure for Thermal Ink-Jet Printer",
D.W. Swanson et al inventors, Attorney Docket
M Jd.

In addition, the following commonly assigned U.S. patent
application claims an invention which, although believed to
be patentably distinguishable, may be related to the present
invention:
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su faces: 54 56, whi

.. s+

h ot herwi se woul d generate a countertorque about an

axksrdefi-ned by Iowe dat um surfaces 54, 56 tending to oppose the

P
108, which conprise

and m ght thus prevent cartridge 20 from assuni ng

it iesf%Mg on relative to thg Y-Bybstitetedstiested] ByAudmastt h986

4, 86, and 88. As can best be seen in FIGS 10A and

ondition the main portion of |eaf spring 78 does not

lie flat against sidewall 80, but extends into the interior of

conpartnment 18 at an angl e of about 7 [er re on.bend 90
of rrgbout 12 fo t MeMEpRh °a§§pr"§,9i"‘r‘r‘ﬂt Eﬁ&"&geié%mpa 0c f@’%gﬁ'rﬁ g8 . g

and, when fully
Iomer end 92 in
spring 78 thnd aceordingpalis @lsd hereby mclgparaiadﬂvamfeeenc.ﬁ deways bias force

fule@@?éﬁﬁ%ﬂ%lxﬁﬁE@rQMuH 96&%! FiP 1093088} | 80 with

ower en I nk reservoir port i on.

X1 of approximately 1 3N at the desired | ocation w thout adding

subst anti al

width to the cartridge
BACKGROUND ART

From US 4 755 836 it is known to provide an inkjet printer with a pair
of replaceable printing cartridges (each having at least one nozzle assembly
and. associated ink reservoir} mounted on a common carriage, and to
maintain registration between the cartridges and the carriage by means of
alignment and registration features such as protuberances, shims, opening
and surfaces. A latch mechaﬁism provides a loading force in all three
coordinate axes and cooperates with the registration and alignment features
to prevent pitch, yaw and roll of the cartridge. '

That prior art registration and latching system was designed for use
with two relatively wide cartridges (one cantaining three colors of ink, each
in a separate ink reservoir and applied by a separate set of ink nozzles), and
located all the alignment and registration feature in the vicinity of the nozzle
plate assembly. Because it was relatively wide and short, the prior art
cartridge could be maintained in a predetermined spatial orientation within
reasonable limits without imposing exceedingly tight tolerances on the
locations of the various alignment and régistrations features, and had
sufficient stability to maintain the cartridge in that predetermined spatial
orientation, even when subjected to sideways inertial forces when the
carriage was accelerated or decelerated; however, especially if used with
more than two cartridges, the prior art design would result in a printer
having a wide footprint, and is not readily adaptable for use with four
relatively tall and narrow cartridges. |

From US 4 872 026 it is known to facilitate the installation of a single
inkjet cartridge by providing a lower pivot below an electrical interface,
adjacent the intersection of the contact and nozzle planes, with the cartridge
being held in its installed position by an upper latch spring. Although that

espective side and front views of the |eaf spring 78,



ho ﬁ{;p L6, .7 SHEET The upper portion of FIG 6 shows a |atch assenbly 94 for
il  fartridges 20 inside their respective cartridge
co rtments 18 of cartridge holder 16. Latch assenbly 94 conprises a
metlalil i &43&3&6\3986 stanped from ful | 3har Substitulicesreett-eb3 Augustcl®PB i ses
four ¥forwardly faciing | at ch ends 98 separated by five respective
forWwardly facing supgorting ends 100. Preferably, each latch end 98 is
conpect ed. to-it-s—wo—~adj acent supporting ends 100 by a serpentine arm 102
defi ned by suitable radi used cutouts. in stanped spring 96 to provide a

shape thaaee@wfsxmg‘sh&éa% pFOVIakasE me! (ViSihgIsOIEH Ibetwe thEPdIEtricd end

100 is term Nat ed o .
contacts as the cartridge is loaded into position, such wiping.is relatively

minimal because of the close proximity of the pivot point to the contact
plane. Moreover, because the pivot of the prior art design had to cooperate
with a corresponding supporting structure on the carriage, it was not
passible ta include any mechanism for tensioning the ink receiving media in
the immediate vicinity of the nozzle, thereby exacerbating any tendency of
the media to buckle and requiring a greater than optimum spacing from the
nozzle.

US 4 709 247 discloses a non-mechanical alignment and registration
scheme for a multiple cartridge inkjet printer which automatically measures
alignment errors in a test pattern and computes correspanding data
adjustments to be used in a subsequent printing operation.

SUMMARY OF THE INVENTION

_In accordance with one overall aspect of the present invention, an ink
jet printer includes a movable carriage supported above an ink-receiving
medium by a rail defining a carriage axis, with a cartridge halder mounted
on.said carriage having a plurality of cartridge compartments each receiving
a respective thermal ink jet printer cartridge; each cartridge includes a
respective nozzle plate, and three datum sur%aces on the side of each of the
cartridges cooperate with respective supporting surfaces on a sidewall of its
respective compartment, to maintain the cartridges paralle! to each other
with a pred.etermined spacing between the Y axes on each respective nozzle
when a sideways bias force is applied to each cartridge.

In accordance with other more specific aspects, each of the cartridges
are provided with three additional datum surfaces, including adjacent
horizontal and vertical datum surfaces above the snout of the cartridge,
which cooperate with corresponding supporting surfaces defined in a bottom
wall of its the respective compartment to maintain the required spacing

between the nozzle plate and the ink receiving media below the carriage and



11 . straight edge 104 which is inserted into a corresponding slot 106
(Fre—=A—atIhe r{ rear of cartridge holder 16; because |atch assenbly 94
i's aﬂﬁéh*gk%‘:@hiﬂ?ﬁn y one assenbly operation is required for all four

cant fTdge conpartngnts 18. Because of 4 he Sabptitutenthestapb3 dugust 1996

i ndi Mi dggl ABGreebtfn¢ arm 102, it is possible to provide a spring that is
relfatli vel y conpact (faromfront to rear and yet provides a relatively
substlaatrat—Tonst ant

to align the respective nozzles relative to a common X axis, and a sixth
datum surface located at the upper rear of the cartridge. The cartridge is
installed by pushingitinto its corﬁpartmeﬁt with a natural downward motion
until the horizontal datum surface contacts the corresponding supporting
surface on the bottom of the cartridge compartment, and then rotating the
cartridge rearwardly about a pivot point defined by the -intersection of the
horizontal and vertical datum surfaces with a natural rearward motion until
the sixth datum surface contacts the corresponding supporting surfaces on
the rear of the cartridge compartment. Because the pivbt axis is located
above and in front of the snout, the electrical interface at the lower rear of
the cartridge moves downwards as the cartridge is rotated rearwardly about
the pivot access during installation, thereby providing an enhanced self-
cleaning wiping action between the electrical contact surfaces on the
cartridge and the cartridge holder.

In accordance with a second overall aspect of the invention, a
cartridge for a ink jet printer is provided with three datum surfaces located
on the perim'e'ter of a sidewall of the cartridge, and sufficiently spaced apari
from each other and from the center of gravity of the cartridge to provide
accurate and stable alignment. More particularly, the nozzie plate of the
cartridge is attached to a lower surface of snout portion such that the Y axis |
of the nozzle plate is substantially parallel to the first sidewéu, with the first
and second datum surfaces at the front and rear of a lower end of the ink
reservoir portion straddling the snout and the third datum surface at an
upper end of the ink reservoir portion. At least the first and second datum
surfaces are spaced from the Y axis within a predetermined tolerance by a
first predetermined spacing.

In accardance with still other more specific aspects, the cartridge is
also provided with a forwardly facing fourth datum surface on a lower end
of the ink reservoir portion in front of the snout portion, a downwardly
facing datum surface on the perimeter wall of the ink reservoir portion

adjacent the fourth datum surface and above said snout portion so as to



gtely 1 7.3N) over a relatively large deflection range.
gntiri butes in turn to the overall conpactness of

nd thus of inkjet printer 10. Each latch end 98
is pr Vl1 ba jcgm 108 preferably gl dgdbefituta dheet -ri3 August=Hiags al
such FE f| I I ed acetal (in the ratio of 20% PTFE, 80% acetal), which
has}a TTTent of friction substantially |ower than the coefficient of

frigtion of the stainless steel conponent of the spring. As shown in FIGS
6, 7T—and 8, each nolded cam 108 is shaped in the formof a horizontal
section of an inclined, sideways oriented cylinder (ie, a cylinder having
its axis pestabligh @ pivor axissbsverand in frxhtabbahet$wouk, aami;)a rerswardbest

o seat fagitd shehcdsturatFaie in huoBgenEnd ot A trikorasaaolioset ' °C
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of a reenforce on perineter wall 64 of cartridge 2
bet ween the nozzie plate within a predetermined tolerance while the locations of the

fifth datum surface {which is used to determine the spacing of the nozzle to
the print medium) and the sixth datum surfaces {which is used to determine
angular orientation of the cartridge about the pivot point) are somewhat less
critical. The cartridge also preferably includes a reenforcing bracket for
supporting the fourth datum surface ‘which is ihtegrally formed in said
perimeter wall at a juncture of a downwardly facing surface of the ink

reservoir portion and a forwardly facing portion of the snout portion.

BRIEF DESCRIPTION OF THE DRAWINGS
O;her’ objects and features of the present invention will be apparent

from the following description of a presently preferred embodiment taken in

connection with the accompanying drawings, in which:

FIG 1 is an'.isometric view showing the major components of an inkjet
printer incorporating the present invention.

FIG 2 comprising FIGS 2A, 2B, and 2C are isometric views showing one of -
printer "cartridges” of FIG 1 being inserted into a corresponding slot
of the cartridge holder;

FIG 3 comprising FIGS 3A and 3B are isometric views of the cartridge of FIG
2 as seen from the top rear and bottom front, respectively, and show
the six "datum” surfaces provided in the cartridge, as well as the
various registration forces which are applied to the cartridge to
maintain these surfaces against corresponding registration features
provided in the cartridge holder;

FIG 4 is a side view, partly in cross section, of the cartridge and a
corresponding portion of the cartridge holder, and illustrates the
wiping action of their respective electrical contacts as the cartridge
is inserted in the cartridge. holder;
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Feupon, serpentind arm 102 exerts a downward force Z and si deways force
retr=thTough the curved surface onto the cartridge. The downward Z
ce presses the cartridge 20 downward onto the carriage until it contacts

i épnt a!{l;lé‘@@@hhbﬂihrsﬂﬂﬁa@iﬁszaMN ire cfoyscsectidr, showirg thearartddge
odi men '

and a corresponding portion of the cartridge holder with their
respective contacts engaged to thereby provide a registration force in
the Y axis, and also showing the snout of the cartridge in its
operational position relative to an advancing sheet of print media;

FIG 6 is an exploded isometric view of the cartridge holder and the various
springs which hold the cartridges with their respective datum surfaces
in contact with the respective registration features provided in each
compartment of the cartridge holder;

FiG 7 is a side view, partly in cross section, of the upper rear portion of the
cartridge and cartridge holder, showing the cam of the latching spring
in contact with a 'corresponding lip at the top of the cartridge to
thereby provide a compound registration force having components in
the X and Z axes;

FIG 8 is a rear view, partly in cross section, taken along line 8—8 of FIG 7,
and shows the two force components produced by the latch spring;

FIG9is a frant view, partly in cross section, of respective occupied and
empty compartments of the cartridge holder, showing how a
relatively thin cantilevered leaf spring provides a sideways bias force
in the X axis at the lower end of the cartridge without adding
unnecessary width to the cartridge holder; and

FIG 10 comprising FIGS 10A and 10B are respective side and front views
of the leaf spring of FIG 9.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG 1 shows a small footprint, high quality inkjet printer 10
incorporating the present invention. _ln particular, inkjet printer 10 includes
a movable carriage 12 supported_oh a rail 14. As best shown in FIG 2C,
movable carriage 12 includes a cartridge holder 16 provided with a plurality
of individual cartridge compartments 18 for receiving a respective plurality

of thermal ink jet printer cartridges 20. Inkjet printer 10 also is provided



12 . produced.by, electrical interface 52 presses vertical datum surface
neolalcBgk Ny ESHEETal supporting surface 45. As noted previously, since the
AL ds. e nt Z of force Fis offset horizontally in the +Y direction
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esiul fldnAUBo entfarce fromsupporting surface 42 generates a net torque T
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with input tray 22 containing a number of sheets of bond paper or other
suitable ink-receiving medium 24, and an upper output tray 26 for receiving
the printed media. As best shown in FIG 5, each cartridge 20 is supported
above the ink-receiving medium 24 by the cartridge holder 16, such that a
nozzle plate 30 on lower surface 32 (FIG 3B) is maintained an appropriate
distance 34 from ink-receiving medium 24. As is conventional in inkjet
printers, inkjet printer 10 is also provided with feed rollers 36 which
maintain the print medium 24 in a taut condition as it passes under the
nozzle plate 30, and which advance ink-receiving medium 24 in a
direction 38 perpendicdlar to the carriage axis defined by rail 14.

Referring now to FIG 2, comprising FIGS 2A, 2B, and 2C, it will be
seen that cartridge 20 is installed by pushing it into its cartridge
compartment 18 with a natural downward motion D until its horizontal
datum surface 40 (see FIGS 4 and 5) contacts the corresponding supporting
surface 42 on the bottom of the cartridge compartment 18, and then
rotating the cartridge 20 rearwardly (FIG 2C) about a pivot point P (FIG 5)
in the viciﬁitv of the intersection of the horizontal and vertical datum
surfaces 40, 44 (FIG 5) with a natural rearward motion R until an upper
datum surface 46 (FIG 4) contacts a corresponding supporting surface 48
on the upper rear of the cartridge compartment. As shown in FIG 2A,
cartridges 20 are preferably provided with a protective strip 50 which is
removed prior to installation to expose the contact surface of an electrical
interface 52 carried on rear surface of cartridges 20, as well as nozzle
plate 30 (FIG 3).

Reference should now be made to FIG 3 {comprising FIGS 3A and 3B,
which are isometric views of cartridges 20 as seen from the top rear and
bottom front, respectively), whi'ch shows the three side-biased "datum”
surfaces provided in the cartridge in addition to the above-mentioned datum
surfaces 40, 44, 46, namely, three datum surfaces 54, 56, 58 on one side
of cartridge 20, which cooperate to define an Y-Z orientation plane
substantially perpendicular to the nozzle plane defined by nozzle piate 30



(FI G, 7) V\:hl ch rotates cartridges 20 about pivot axis P, thereby forcing
UpE s rface 46 into contact with sixth supporting surface 48,
SO LEATERY ias force X2 presses upper side datum surface 58
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upporting surface 88 (BubsBiuts sheet - 113 Asigusti 236 od
gm@\w%de ctibed enbodinment is nerely provided to illustrate the

|p| es of p esent invention, and that other enbodi nents may readily
1“5'ed‘””5|ng t hese principles by those skilled in the art w thout
arting fromt cope and spirit of the invention.

and substantially parallel to its Y axis. It will also be noted that vertical
datum surface 44 is defined on a reenforcing bracket 62 integrally formed
in the perimeter wall 64 of cartridge 20 at a juncture 66 of a downwardly

_ facing surface 68 of the ink reservoir portion 70 and a forwardly facing
portion 72 of the snout portion 74. _

FIG 3 also shows the various registration forces which when applied
to the cartridge 20, serve to maintain these surfaces against corresponding
registration features provided in the cartridge holder, namely a first sideways
force X1 applied in the + X direction to the lower part of ink reservoir 70,
a forward force Y applied in the +Y direction in the vicinity of electrical
interface 52, and a third force F applied in the vicinity of upper rear datum
surface 46 and upper side datum surface 58 and having a sideways
companent X2 in the + X direction and a downwards component Z in the -
Z direction {(see FIG 8). It should be noted that the three side-biased datum
surfaces 54, 56, 58 are located on the edge of the perimeter wall 64 of the
cartridge 20, thereby providing additional rigidity and positional accuracy
relative to the X axis, and are spaced apart from each other in the form of
a triangle which surrounds the center of gravity CG of the cartridge, théreby
facilitating @ more accurate and stable alignment. Furthermore, since the
downwards component Z of force F is offset horizontally in the +Y direction
from horizontal datum surface 40 and assoéiated supporting surface 42, the
resultant counterforce from'supporting surface 42 generates a net torque T
which rotates cartridge 20 about pivot axis P, thereby forcing upper rear
datum surface 46 into contact with sixth supporting surface 48. Because
the pivot axis P (FIG 5) is located above-and in front of the snout 74, the
electrical interface 52 at the lower rear of the cartridge 20 moves
downwards as the cartridge is rotated rearwardly about the pivot axis P
during installation, thereby producing an enhanced self-cleaning wiping
action between the electrical contact surfaces -on the cartridge and the
cartridge holder. Moreover, even if force F has a relatively small component

in the X direction, because it is at least as far above the center of gravity CG



......... CLAIM5 1. An inkjet printer (10)
ﬁ rm'\,saﬂ)l e carriage (12) supported above an ink-receiving
y—& taijl (14) defining a carriage axis; a cartridge hol der

mount ed on saél carriage and havi@g aSubstnp.htersﬂéaty b3 Avsgusti 1RR6
co %rtmrﬁmﬁ ).t a plurality of thermal ink jet printer cartridges (20)
haV|ﬁgﬂJe§pect ive nozzle plate (30) lying in a respective
X- X% 716 pl ane def @ned by substantially perpendicul ar respective X
an | nd

as is the center of gravity above the fulcrum defined by the two lower
datum surfaces 54, 56, that relatively small force component will still suffice
to prevent the cartridge from tipping sideways from an inertial force of more
than twice its magnitude; in an exemplary embodiment, the mass of
cartridge 20 is about 115g and the maximum acceleration of movable
carriage 12 is 1.5g, which would require a force X2 (assuming zero friction)
of about 1.75N, compared to an actual value (‘again assuming zero friction)
of about 2.5N.

Of the various datum surfaces and their corresponding supporting
surfaces, it should be understood that the most critical tolerances are
associated with the two lower side-facing datum surfaces 54, 56 (which
ensure that Y axes of the respective nozzle plates are parallel and accurately
spaced apart) and with the lower vertical datum surface 44 (which ensures
that afl the X axes of the nozzie plates are aligned). In an exemplary.
embodiment, the cartridge 20 has a nominal height (not including snout
portion 74) of 78mrh. a depth of 60mm and a width of 19.18mm; the
nominal cer'lfer-to-center spacing of the nozzle Y axes (and thus o_f the
cartridges 20 and compartments 18) is 23.241mm. High quality 4 color
printing is obtained when each of the supporting surfaces 84, 86 is held to
a tolerance of £.025mm from its nominal spacing to the corresponding
surface of an adjacent compartment 18 ;‘md the alignment of the three
critical supporting surfaces 45, 84, 86 on cartridge holder 16 is such that
they do not deviate more than £.0125mm from a respective X-Z or Y-Z
plane, and when the corresponding datum surfaces 44, 54, 56 of
cartridge 20 do not deviate from the respective X-Z or Y-Z plane defined by
the nozzie X and Y nozzle axes by more than +.020mm.

FIG 6 is an exploded isometric view of the cartridge holder 16 and the
various springs which hold the cartridges with their respective datum
surfaces in contact with the respective registration features provided in each
compartment of the cartridge holder. In particular it will be seen that a

downwardly projected cantilevered leaf spring 78 is attached to a sidewall



means for holdlng (94) each of said cartridges in a respective one of

that each said nozzle plate (30) lies in a

HL) defined by substantial |y perpendi cul ar
res eq'ﬁ"ve A 'Ei”V"Ho‘zI e axes wi t110 t heSubstivatd sheetes18fAaduistt h@96
cargritd tiajly parallel to each other an spaced a
predett e?ﬁ\ar@ggﬁ?ﬁt spacing fromeach other; wherein each of said
car tjr ildges—269 vided with co-planar fi rst second and third
dat ym surfaces (54 56 58) on a Y-Z orientation pl ane substantially
per perdrTutar to (ne respective said nozzle plane and substantially

paral | el to80 of temhrmmmme veorppatmentot8| eppodite, teecsidemall &2 ((EWG19)i n

the vicini té’ar?{/msg he tI\ree supapng'ti?\egcsour} acdeastéw,] éél.rgél %g?ress%ogldmg to the three
datum surfaces 54, 56, 58 (see FIG 9), which provides the first sideways
force X1. Leaf spring 78 is preferably manufactured from spring steel {for
example 1050 steel) having a low friction corrosion-resistant coating (for
example nickel), to minimize frictional forces between the surface of the
spring and the lower edge of cartridge 20 opposite lower datum
surfaces 54, 56, which otherwise would generate a countertorque about an
axis defined by lower datum surfaces 54, 56 tending to oppose the
sideways component X2 and might thus prevent cartridge 20 from assuming
its desired orientation relative to the Y-Z plane defined by the three
supporting surfaces 84, 86, and 88.As can best be seen in FIGS 10A and
108, which comprise respective side and front views of the leaf spring 78,
in its uncompressed condition the main portion of leaf spring 78 does not lie
flat against sidewall 80, but extends into the interior of compartment 18 at
an angle of about 7 %2 ° and has a precision bend 90 of about 12° ta thereby
approximatii{g a circular arc when uncompressed and, when fully
compressed, a straight line parallel to sidewall 80 with lower end 92 in
contact with the lower end of ink reservoir portion. Leaf spring 78 thus is
capable of providing a substantial sideways bias force X1 of approximately
13N at the desired location without adding s.ubstantial width to the cartridge
hoider 16.

The upper partion of FIG 6 shows a latch assembly 94 for securing
all four cartridges 20 inside their respective cartridge compartments 18 of
cartridge holder 16. Latch assembly 94 comprises a metallic spring 96
stamped from full hard stainless steel, and comprises four forwardly facing
latch ends 98 separated by five respective forwardly facing supporting
ends 100. Preferably, each latch end 98 is connected to its two adjacent
supporting ends 100 by a serpentine arm 102 defined by suitable radiused
cutouts. in stamped spring 96 to provide a shape that approximates a

constant stress geometry. Each supporting end 100 is terminated by
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pr ed¢t grni-ned et artonship to said first pr edet er mi ned spaci ng, said
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nd being positioned relatively close to said

nozzlle pl ane, i said third datum surface being relatively renote
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provided with three respective supporting surfaces

(84, 86, 88)straight edgadiOd which iinskrted idto ancorcesporeling slotdt@6FIG 7)sati d

Y-Z orie

r%aettiléjéler r%la"ﬁlg? cal(')t]:'idgg%cor?denp T|6: Bgce:ause latch assembly 94 is a single
unit, only one assembly operation is required for all four cartridge
compartments 18. Because of the serpentine shape of the individual
serpentine arm 102, it is possible to provide a spring that is r'elatively
compact from front to rear and yet provides a refatively substantial constant
force (of approximately 17.3N) over a relatively large deflection range. This
compactness contributes in turn to the overall compactness of cartridge
holder 16 and thus of inkjet printer 10.
Each latch end 98 is provided with a cam 108 preferably moided of
a low friction material such as PTFE filled acetal (in the ratio of 20% PTFE,
80% acetal), which has a coefficient of friction substantially lower than the
coefficient of friction of the stainless steel component of the spring. As
shown in FIGS 6, 7 and 8, each molded cam 108 is shaped in the form of
a horizontal section of an inclined, sideways oriented cylinder (ie, a cylinder
having its axis parallel to the X axis and tilted about the Y axis). As is best
~shown in FIG'S, a lower tangential plane formed by the cylindrical surface
intersects the plane of the latch end 98 at an oblique angle of about 15.6°,
which is complementary” to a corresponding oblique surface 112 of a
- reenforced lip 114 formed on perimeter wall 64 of cartridge 20 between
upper rear datum surface 46 and upper sicie datum surface 58, thereby
producing the sideways component X2 of force F, with the low coefficient
of the molded plastic material resulting in a greater net sideways force X2
for a given force F.
When a cartridge 20 is inserted into the cartridge compartment 18
(see also FIGS 2 and 4) the low coefficient of friction of molded cam 108
permits it to slip over oblique surface 112. Thereupon, serpentine arm 102
exerts a downward force Z and sideways force X2 which through the
curv'ed surface onto the cartridge. The downward Z force presses the
cartridge 20 downward onto the carriage until it contacts horizontal
supporting surface 42, while force Y (11N in an exemplary embodiment)

I'i ng
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produced by electrical intérface 52 presses vertical datum surface 44

against vertical supporting surface 45. As noted previously, since the
downwards component Z of force F is offset horizontally in the +Y direction
from horizontal datum surface 40 and associated'supporting surface 42, the
resuitant counterforce from supporting surface 42 generates a net torque T
(FIG 7) which rotates cartridges 20 about pivot axis P, thereby forcing upper
rear datum surface 46 into contact with sixth supporting surface 48, while
the sideways bias force X2 presses upper side datum surface 58 against
upper side supporting surface 88 (FIG 8).

It is understood that the above-described embodiment is merely
praovided to illustrate the principles of the present invention, and that other
embodiments may readily be devised using these principles by those skilled
in the art without departing from the scope and spirit of the invention.
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im 1, wherein saidjfirst pred é@(@$ spacing is _
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second predeterm ne pacing

nat el
medium (24) by a ra11 (14) deflnlng a carriage axis;

a cartridge holder (16) mounted on said carriage and having a
plurality of cartrldge compartments (18),

a plurality of thermal ink ]et printer cartridges (20) each
having a respective nozzle plate (30) lying in a respective
X~-Y nozzle plane defined by substantially perpendicular
respective X and Y nozzle axes; and

means for holding (94) each of said cartridges in a respective
one of said compartments such that each said nozzle plate
(30) lies in a respective X-Y plane defined by
substantially perpendicular respective X and Y nozzle axes
with the Y nozzle axes of all the cartridges substantially
parallel to each other an spaced a predetermined first
spacing from each other;

wherein

each of said cartridges (20) is provided with co-planar first,
second and third datum surfaces (54,56,58) on a Y-Z
orientation plane substantially perpendicular to the
respective said nozzle plane and substantially parallel to
the respective said Y nozzle axis, such that at least in
“the vicinity of said first and second datum surfaces said
Y-Z orientation plane is spaced from said Y nozzle axis
within a predetermined tolerance by a second predetermined
spacing having a predetermined relationship to said first
predetermined spacing, said first, second and third datum
surfaces all being on one side of said X-Y nozzle plane
with said first and second datum surfaces straddling said
nozzle plate and being positioned relatively close to said
X-Y nozzle plane, and with said third datum surface being
relatively remote from said X-Y nozzle plane,

each of said compartments (18) has a respective wall (82)
provided with three respective supporting surfaces
(84,86,88) corresponding to the three datum surfaces
defining said Y-Z orientation plane of each of the

I —
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rection parallel to said carriage axi s
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lie on first spacing, and

said holding means (94) exerts a respective holding force on each
of the cartridges in a direction parallel to said carriage
axis and passing through a center of gravity of a
respective said cartridge to hold the three Y¥-Z datum
surfaces of said respective cartridge against the three
supporting surfaces of a respective said cartridge
compartment.

2. The printer of claim 1, wherein said first predetermined
spacing is approximately the width of one of said cartridges
measured in a direction perpendicular to said Y-2Z orientation
plane plus the thickness of one of the walls of said compartments
(18) and said second predetermined spacing is approximately half
said width of said one cartridge.

3. The printer of claim 1, wherein all three said datum
surfaces are defined on a perimeter wall (64) of the respective
cartridge at respective intersections with a common sidewall and
said respective holding force is the sum of a first force applied
to said perimeter wall at a first point between said first and
second datum surfaces and a second force applied to said
perimeter wall at a second point adjacent the third datum surface
and wherein said points on the first, second and third datum
surfaces define a triangular cylinder extending in the direction
of said nozzle X axis and enclosing the center of gravity of said
cartridge and wherein said first three datum surfaces all lie on
a perimeter wall of the cartridge at respective intersections
with a common sidewall.

4. The printer of claim 1, wherein
each of said cartridges is provided with a fourth datum (44)
surface on an intermediate X-Z plane substantially
perpendicular to said Y-2Z orientation plane and to said
« nozzle Y axis, said intermediate and second X-Z planes

AR
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cotmbh- si dewal | . i 4. The printer of claiml1l, wherein each
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Intgéﬂgg$ng straddlihg saxd nozzle plate, with the intermediate X-Z

plane passing between said first and second datum surfaces
and spaced from said nozzle X axis within said
predetermined tolerance by a third predetermined spacing,

each of said cartridges is provided with a fifth datum surface
(40) on a reference X-Y plane that is substantially
parallel to said nozzle plane, said fifth datum surface
being between said first and second datum surfaces,

each of said cartridges is provided with a sixth datum (46)
surfaces on a rear X-Z plane substantially perpendicular to
said Y-Z orientation plane and to said nozzle Y axis, said
sixth datum surface-being adjacent said third datum
surface, and

each of said compartments is provided with fourth, fifth and

" sixth respective supporting surfaces (45,42,48)

corresponding to the fourth, fifth and sixth datum surfaces
(44,40,46) of each of the cartridges, the fourth supporting
surfaces of each of the cartridge compartments lying in a
intermediate common X-2 plane substantially perpendicular
to the parallel Y-Z planes, with the sixth supporting
surfaces of each of the cartridge compartments lying in a
rear common X-Z plane substantially parallel to the
intermediate common X-2Z plane and with the fifth supporting
surfaces of each of the cartridge compartments lying in a
common X-Y plane substantially perpendicular to the
:plurality of parallel Y-Z planes and to the intermediate
and rear common X-2Z planes, and.

said holding means (94) holds all six of the respective said
datum surfaces of each of the cartridges against the
corresponding supporting surfaces of the respective
cartridge compartments, whereby said nozzle planes are
maintained substantially in a common nozzle plane with all
said X nozzle axes substantially co-llnear and parallel to
said carriage axis.

5. The printer of claim 4, wherein the nozzles are straddled
by a pair of feed rollers (36) to maintain the print medium (24)
in a taut condition as it passes under the nozzles, and said
fifth datum is located at a sufficient distance from the nozzle
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tthird predeterni ned spaci ng, each 96 sagdbsafilteish@es - i13 Auuste®og th a
| fth datum surfac ) on a reference, X-

to ac¢cgmmgdpEe 9&%%9%1?ﬂhﬁlSeﬁ¢aﬁglq§5ﬁjq%ﬁ%??%a?uh?gﬁfface
bel ng bejyesicsabe thestaspiagacbadodative Pifftic epparkingfseaface and

;?gﬁélggfitéﬁh rﬁ¥§r€%$5é%€ gﬁ?aﬁé?ﬁ am331£4§&3acent sYihane3QRsd rear X-Z

6. The printer of claim 4, wherein

said fourth and fifth supporting surfaces are adjacent each other
and cooperate to define a pivot about a pivot axis
perpendicular to said parallel ¥-Z planes.

7. The printer of claim 4, wherein said holding means (94)

secures each of the cartridges in its respective compartment with

at least three forces collectively providing at least one force

component perpendicular to each of the six supporting surfaces,
and

said holding means further applies a force to each of the
cartridges in the vicinity of the respective sixth datum
surface in a direction perpendicular to said common X-Y
plane, to thereby produce a torque about said pivot axis
and thereby maintain each said sixth datum surface in
contact with a respective sixth supporting surface.

8. The printer of claim 4, wherein:

each said cartridge includes a respective electrical interface
(52) disposed on a contact plane perpendicular to said
orientation plane and to said nozzle plane, and

said electrical interface receives a first of said forces from
said intermediate common X-2 plane. '

9. The printer of claim 8, wherein said holding means (94)
applies a second of said forces to a point on the cartridge
between said first and second datum surfaces and in a direction
substantially perpendicular to said orientation plane, to thereby
hold said first and second datum surfaces in intimate contact
with said first and second supporting surfaces respectively, and
maintain the respective Y axes at second predetermined spacing
from the respective said parallel plane.

10.. The printer of claim 9, wherein
said holding means (94) applies a third of said forces to a point
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sa pl ane and to said nozzle Y axis, said si xth

da ladj acent said third datum surface, and each of
sa provided with fourth, fifth and sixth

regp ng surfaces (%5, 48ul&jitute sheeton3eADgLSt NGIRO t he
fogrth, fifth and si E(th dat um surf aces (44,40, 46) of each of the

cant ridges.t-he~otr-t h supporting surfaces of each of the cartridge

conpartnments |omnghéncartridgei dnerthedivieimityonf Xsdidl amastbstdingisthy

perpendi cul ar gatum $@rfdceparallel Y-Z planes, with the sixth supporting
surfaces of eaca he cartridge, conpartnents lying in a rear comon

h, of g ir .
X-Z pl anéas&?os’#&f# a#?EF?)é?%?I%Iﬁf’?ﬁ? HePrce conpRreRedtBt @ S4RAGRIRNZ pl ane
and with the fédibstantpially nferpendiSUlanced GaRRCthofdl Ratiad tsustsce,

compart ment s |§’Aﬂ9 fﬁ:@t component of said third force cooperating with
' said second force to maintain said first, second and third
datum surfaces in contact with said first, second and third
supporting surfaces,
said third force has a second force component in a direction
substantially perpendicular to said fourth datum surface to
thereby hold said fourth datum surface in intimate contact
-with said fourth supporting surface, said second force
component cooperating with a fulcrum defined by said fourth
and fifth supporting surfaces to produce a torque having a
component in a direction substantially perpendicular to
said sixth datum surface to alse hold said sixth datum
surface in intimate contact with said sixth supporting
surface, and thereby maintain a co-planar alignment of the
respective nozzle planes.
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---pl-afjeg and to the internediate and rear comon X-Z
saiid thol di ng neans (94) holds all six of the respective said

qpa:—;s%bst antially perpendicular to the plurality of
§mu‘bu&fni§é Gf #each of the cartridges &Bybstistitet Skeet - 13 AogustspOBBi ng

a
dat

syipporting surfn__ges of the respective cartridge conpartnents, whereby
sai 0*hozzl'e pl anes fre mai nt ai ned substantially in a commbon nozzle
phane w.th.all + said X nozzle axes substantially co-linear and

paral | el SIDE BIASED DATUM SCHEMEUFOR INKJET CARTRIDGE AN ICARRIAGE,
wherein the nozzles are straddled by a pair of feed rollers (36) to
mai ntain the print nmedium (24)

ABSTRACT OF THE DISCLOSURE

An ink jet printer (10) includes 2 movable carriage (12) having a carwridge
holder for receiving thermal ink jet cartridges (20). Each cartridge has three datum
surfaces (54,56,58) located on a sidewall perimeter, and spaced apart from each other
and from the cartridge center of gravity to provide accurate stable alignment. The
cartridge has a forwardly facing fourth datum surface (44) on a lower end of an ink
reservair portion (70) in front of a snout portion (74), and with a downwardly facing
fifth datum (40) surface on the perimeter wall (64) of the ink reservoir partion
adjacent the fourth datum surface and abave the snout partion, so as to establish 2
pivot axis above and in front of the snout, and with a rearwardly facing sixth datum
(46) surface on an upper end of the ink reservoir portion of the perimeter wall.

(Please note that Figure 3A should accompany the abstract when published)
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conditionjag it passes under the nozzles, and said fifth datum
i s ljodat ¢d AUGa99&f i ¢i ent di stance fromthe nozzle 16 pl ane to
date one of said feed rollers between a | ower surface of the

i i fit h supporting surface and an upper surface of the
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6. h "ﬁf"f“’r'i"t"é‘r'""6’1‘"“""‘6}a m 4, wherein said fourth and fifth supporting
surfdcgs fge ] nt each ot her and cooperate to define a pivot
abou p?vo%@%lﬁ%f i | perpendi cular to said parallel Y-Z planes." 7.
The primter—of- 1 4f wherein said holding neans (94) secures each of

the gartridges in its fes | conpart29mg v . at Jeast three forces
col l ectively pr ' at %east Bne f%ce corr%%ﬁgH?e ﬁé‘??ﬁeﬂﬁjﬁt‘mh@nsﬁ pggach
of the six supporting sdrfaces; GAd sai d hol di ng nmeans further

applies a force to eas/ﬁ of/t oK




ca ff.g gegh,hgrtqh@r-wﬁl nity of the respective sixth datum surface in
N.perpéndi tul ar to said comon X-Y pl ane, to thereby

pr dyice a torque ai)opt said pivot axis and thereby naintain each
saifdisik4 U986 surface in contact with a respective sixth
supperting surface 8. The printgr; of ghgému% aMagt ety A %gglq
caftri ‘dgeTincludes a} respective electrical interface é'?) sposed
cantact. plane perpendi cular to said orientation pI ane and to
said nozzle plane, and said electrical interface receives a first of said
forces from said internedi ate common X-Z pl ane.




9. _The printer of claim8, wherein said holding means (94) applies a

e jcontact  with saidofisghstitade SRESNT 13URAGLEL 1996

sedo Q&QQ‘@{,\Q‘ fioprgeg to a point on the cartridge between said first and
sedong=gat-tmn-str-fageg and in a direction substantially perpendicular to
sai d

f

rientati pliaje, to thereby hold said first and second datum
Sur} aed & AOBHBBAR:

surfates respectiv
2EeS. _

and mai ntain the respective Y axes at “secon

preglet ermi ned spacin fromthe respective said parallel plane. 10.
ThetpLi-ntor —HR*9, wherein said hol ding neans (94) applies third
of said forces to a point 7‘2?




752?"3! *C‘! .*On'tﬁ Ex artri dge in the vicinity or said third and sixth
urffaces said th force has a first force conponent in a direction
ubist gt a&CIW%et‘péndi cular to said third datum surface, said first
pnponent  of said tthird force cooperating with

dat um
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saidﬁﬁ@ﬁﬁﬁg@ggr@g¢&o}naintain said first, second and third dat um
sunlf &€egi.dtContact with said first, second and third supporting
surff dces, said thigd{force has a second force component in a direction
su-sQanﬁﬁa&ﬁ&‘@%&p@n icular to said fourth datum surface to t her eby

holid {sai d fourth datéum surface in inti e with said fourth
su po“i’”‘f" g sufface, said second force g7 cogeﬁ%tgﬁgl‘?]t? %bec%e' r {;% i'ﬁfﬂ%%‘ng%ﬁ

fulicrum def i ned id fourég and fifth supporting surfaces to produce
a torque having a conmpon€Nt i,n a direction substantially perpendicul ar
to said sixth datum surface §o al so hold said sixth datum surface
inintimate contact with saidsixth pporting surface, and thereby

mai ntain a co-planar alignne t respective nozzle pl anes.
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