WO 01/49499 PCT/US00/32534 1 A HORIZONTALLY LOADABLE CARRIAGE FOR AN INK-JET
PRINTER 5 BACKGROUND OF THE INVENTION 18 May 2004 The general design and construction of
carriages that retain and align ink-jet print cartridges in printers and scan these print cartridges through
print zones is wel|d & kbg/n. Examples of the patents that have issued in thissfigldsgdteehnology include:
US Patent 4,755,836 entitled "Printhead Cartridge and Carriage Assembly” by Ta et al. issued 5 July
1988 15 US Patent 4,872,026 entitled "Ink-jet Printer with Printhead Carriage Aligdimezi0Mlechanism” by
Rasmussen et al. issued 3 October 1989 US Patent 4,907,018 entitled "Printhead-Carriage Alignment
and Electrical Interconnect Lock-in-Mechanism" by Pinkerpell issued 6 March 1990 20 US Patent

5,392,063 entitled "Spring CartriggecsRerom ok lnkjetdxipes Gac el AxgeRhoads issued 21 February
1995. Prior carriages have been designgtbrR AR iIcadegaprinierded either vertically or with 25 a steep,

inclined, arcbate motion. Such carriages have proven to be satisfactory as long as vertical access to the
printer is provided. This has meantBR ﬁb% (%Il}iﬂ% Wgﬁ?leﬁ\ﬁmanently stacked on top of the
printer. Further, previous top Ioading%l‘prm@‘@eﬁgns%ave—hmd an increasing

The general design and construction of carriages that retain and align ink-jet print

cartridges in printers and scan these print cartridges through print zones is well

10 known. Examples of the patents that have issued in thisfield of technology include:

US Patent 4,755,836 entitled “Printhead Cartridge and Carriage Assembly” by Ta et
al. issued 5 July 1988

15 US Patent 4,872,026 entitled “Ink-jet Printer with Printhead Carriage Alignment
Mechanism” by Rasmussen et a. issued 3 October 1989

US Patent 4,907,018 entitled “Printhead-Carriage Alignment and Electrical
Interconnect Lock-in-Mechanism” by Pinkerpell issued 6 March 1990

20
US Patent 5,392,063 entitled “ Spring Cartridge Clamp for Inkjet Printer Carriage” by
Rhoads issued 21 February 1995.

Prior carriages have been designed to be loaded and unloaded either vertically or with
25 asteep, inclined, arcuate motion. Such carriages have proven to be satisfactory as
long as vertical access to the printer is provided. This has meant, however, that

nothing could be permanently stacked on top of the printer.

Further, previous top loading ink-jet printer designs have fostered an increasing
30 growth in printer height so that with each new printer design, the profile of the

product grew and grew.



30 growth in printer height so that with each new printer design, the profile of the product grew and grew.
WO 01/49499 PCT/US00/32534 2 18 May 2004 Additionally, it is believed that end users want a printer
for home use that can be stacked in an entertainment center or used in living rooms. This is a printer 5
that has a flat top,anegdestom walls, that is front loading with all controls and stetugyipsheators on the front
wall, and that is about the same size as a conventional stereo amplifier or a video cassette recorder
(VCR). In other words, this is a horizontally loadable ink-jet printer with an ovet8IM®igho4f less than
101.6 mm. 10 Such requirements result in numerous2design challenges. First, nearly all existing datum
structures on present day ink-jet print cartridges are designed for vertical or near vertical installation.
Front or horizontal IQ?S(:!?{? has heretofore not been contemplated so if an existing datum structure is to

be used, the prirft CRPRATY iLdE BE'IGUi SR R aHoEr R MR BWPHILFIN &P S%hdSBntiP¥ront loading
printer the field larofbeiexeackedilabl tertettaiendnticgnteatiridge insitegtioonis. qUiiie ikespiicted. The user

sees less ofghe ﬁ%fﬂ%%%ﬂ%{)%sér@fgt&?ol%%ﬁg Eg&ﬁsmm%l ﬁif%h%%ﬁg@fﬁ% &?tﬁé”iage 's more

limited. Fourth, i print'cartridges are used, they must sitso close er that much of their
gripping surface§fiageis aitdbreffontumiaaiddiblel sphavickersee SopestfeCpnivRelio® eee it is apparent
from the foregm%ﬁﬂ%@@h%ﬂﬁbﬁ“éﬁs&(@ r@,%Fl}éadtﬁf/‘%fRﬂt FRSREGVERRIGRRS i@%ﬂ%ﬂ?%@lfﬁpm loading,

stackable, low height ink-jet printer _
loadable ink-jet printer with an overall height of less than 101.6 mm.

10  Such requirements result in numerous design challenges. First, nearly al existing
datum structures on present day ink-jet print cartridges are designed for vertical or
near vertical installation. Front or horizontal loading has heretofore not been
contemplated so if an existing datum structure is to be used, the print cartridge must
be positioned in an entirely new manner. Second, on a front loading printer the field

15 of view available to a user during cartridge installation is quite restricted. The user
sees less of the carriage and less of the loading process. Third, physical access to the
carriage ismore limited. Fourth, if multiple print cartridges are used, they must sit so
close together that much of their gripping surfaces is unavailable for unloading the
print cartridge from the printer.

20

Thus it is apparent from the foregoing that although there are many different
carriage designs, designing a front loading, stackable, low height ink-jet printer

presents many challenges.

25 US Patent 5,500,664 discloses a horizontally loadable carriage for an ink-jet
print cartridge comprising: a) a carriage base translatable within an ink-jet printer; b)
a chute mounted on the carriage base for receiving an ink-jet print cartridge, said
chute having a sidewall and an end wall; and c) a generally horizontal guide rail on

the sidewall of the chute for guiding an ink-jet print cartridge into the carriage.



presents many challenges. 25 US Patent 5,500,664 discloses a horizontally loadable carriage for an
ink-jet print cartridge comprising: a) a carriage base translatable within an ink-jet printer; b) a chute
mounted on the carriage base for receiving an ink-jet print cartridge, said chute having a sidewall and an
end wall; and c) @gepgrally horizontal guide rail on the sidewall of the chute fgf gididiggan ink-jet print
cartridge into the carriage. WO 01/49499 PCT/US00/32534 3 18 May 2004 EP Patent 0756936 and US
Patent 5,949,459 each disclose containers for receiving a number of ink-jet prit Masti288és. The
containers include partition walls 5 which define chufes for receipt of the ink-jet print cartridge.
SUMMARY OF THE INVENTION According to the invention, there is provided a horizontally loadable
carriage for an 10 ink-jet print cartridge as set forth in the accompanying claim 1. Other aspects and
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partially cut away, o0 -jet printer 'embodying rinci he invention. 20 Fig. 2 is a
perspective view, in section and partially cut away of the carriage of the

SUMMARY OF THE INVENTION

According to the invention, there is provided a horizontally loadable carriage for an

10  ink-jet print cartridge as set forth in the accompanying claim 1.

Other aspects and advantages of the invention will become apparent from the
following detailed description, taken in conjunction with the accompanying drawings,
illustrating by way of example the principles of the invention.

15
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view, in section and partialy cut away, of an ink-jet printer
embodying the principles of the invention.

20
Fig. 2 is a perspective view, in section and partially cut away of the carriage of the

ink-jet printer of Fig. 1.

Fig. 3 is a side elevational view, in section, taken along line 3- 3 of the carriage of

25  Fig. 2, with the print cartridge removed.

Fig. 4 is a perspective view of the latch spring of the carriage of Fig. 2.

Figs. 5 and 6 are front perspective views of the carriage of Fig. 2, with the print

30 cartridges removed.

Fig. 7 is a rear perspective view of the carriage of Fig. 2, with the print cartridges

removed.



ink-jet printer of Fig. 1. Fig. 3 is a side elevational view, in section, taken along line 3- 3 of the carriage of
25 Fig. 2, with the print cartridge removed. Fig. 4 is a perspective view of the latch spring of the carriage
of Fig. 2. Figs. 5 and 6 are front perspective views of the carriage of Fig. 2, with the print 30 cartridges
removed. Fig. 7 {§@oigmkdaerspective view of the carriage of Fig. 2, with the pegtcapligges removed. WO
01/49499 PCT/USOQO/32534 18 May 2004 4 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT 5 As shown in the drawings for the purposes of illustration, the iI8\Wé&tig@0%& embodied in a
front loading, stackable, low height, ink-jet printer. THe apparatus offers a simple, inexpensive solution,
easy self-evident operation, and leverages the datum structure from a print cartridge currently in
production. 10 Refernn to Fig. 1 reference numeral 14 generall |nd|cates an ink-jet printer partially cut
away and with its frordoatling aes S ReledE s 533d a DC drive motor
16 mounted on a chassis. Mounted on the shaft of the motor 16 is a pulley 17 that drives a belt 18 back

and forth asthe qr t r I t riage 19 that
scans later ﬁy b%% g\}t&(ﬁ % h ferig%@%?éﬂtg%?’ 8?18(55%§ht tc@téﬁa@%!e%%rlﬁ\a%%ﬁ% eﬁ%%thﬁs WO thermal
ink-jet print cartrlﬁ@éﬁozol,ozdfﬂ@(ﬁ@é@bi@téqwfﬁtwt Mkt artiigge 20 contains

The apparatus offers a simple, inexpensive solution, easy self-evident operation, and
leverages the datum structure from a print cartridge currently in production.

10
Referring to Fig. 1, reference numeral 14 generally indicates an ink-jet printer
partially cut away and with its front loading door removed. The printer includes a
case part 15 and a DC drive motor 16 mounted on a chassis. Mounted on the shaft of
the motor 16 is a pulley 17 that drives a belt 18 back and forth as the drive motor

15 reversesin direction. The drive belt 18 is attached to a carriage 19 that scans laterally
back and forth from left to right and right to left. The carriage 19 contains two
thermal ink-jet print cartridges 20, 20' located side by side. Print cartridge 20 contains
black ink, and print cartridge 20" has three ink chambers containing magenta, yellow
and cyan inks. The horizontal scanning motion of the carriage is guided by a slide rod

20 21. Located in the rear of the carriage 19 is an encoder, not shown, that reads an
encoder strip 22 that enables the electronic circuitsin the printer to locate the carriage
19 along its scanning path. After the printer 14 prints a sheet of media, the media is

gjected into an output tray on which a handle 23 is mounted.

25 InFig. 2, the“X” axisis parallel with the longitudinal axis of the slide rod 21, Fig. 1.
The "Y” axisis pointed to the rear and into the printer 14, Fig. 1, and isin the reverse
direction to the path of the paper through the print zone. The "Z" axis is pointing

vertically upward.

30 Referring now particularly to Figs. 2 and 7, the carriage 19 includes a carriage base

26 that supports the structure. The carriage base has two "C” shaped arch supports 28



black ink, and print cartridge 20' has three ink chambers containing magenta, yellow and cyan inks. The
horizontal scanning motion of the carriage is guided by a slide rod 20 21. Located in the rear of the
carriage 19 is an encoder, not shown, that reads an encoder strip 22 that enables the electronic circuits
in the printer to lggatg dbecarriage 19 along its scanning path. After the printegid4praissa sheet of
media, the media is ejected into an output tray on which a handle 23 is mounted. 25 In Fig. 2, the "X"
axis is parallel with the longitudinal axis of the slide rod 21, Fig. 1. The "Y" axid@&\M@i2&H to the rear and
into the printer 14, Fig. 1, and is in the reverse direcfion to the path of the paper through the print zone.
The "Z" axis is pointing vertically upward. 30 Referring now particularly to Figs. 2 and 7, the carriage 19
includes a carrialge base 26 that supports the structure. The carriage base has two "C" shaped arch

supports 28 WO'BHEY 68055 856 358 S UE QY 98 B e uaPar i e 6o2eopredidrch supports

provide bearing satpphrFigntl engage the slide rod 21, Fig. 1. 5 Referring to Figs. 2, 5, and 6, the carriage
19 also inclydes two chutes 31 that each receive, hold, and align an ink-jet print cartridge 20 as
illustrated in Fig. 2. Both chutes are constructed and operate in the same manner; so for brevity only the
left chute will beRgEstNBéa Fidse ZHutend Bhikie eareiRasid® wanl iBgudesdositletenal 3t #aeh10 a rear or end

wall 35. Located gasihie FRf, viad faheriyeteoind irrigs 9t RRekd in i oHaf pad has an

elastomeric backing and contains electrical contacts _
chutes are constructed and operate in the same manner; so for brevity only the left

chute will be described. The chute 31 has a left side wall 33, aright side wall 34, and
10 arear or end wall 35. Located on the rear wall 35 of the chute is a dimpled contact
pad 37. The contact pad has an elastomeric backing and contains electrical contacts
that are urged against corresponding contacts on the print cartridge 20. In this manner
the printer 14 makes electrical contact with the print cartridge and supplies electrical
energy to the firing resistors during printing.
15
Dimpled contact pads for thermal ink-jet print cartridges and carriages are disclosed
in US Patent 4,706,097 entitled “Near-Linear Spring Connect” Structure for Flexible

Interconnect Circuits’ by Harmon issued 10 November 1987.

20 Thedimpled contact pads 37, Figs. 3, 5, and 6, are held in place against the rear wall
35 of each chute 31 by six pins 42, 43 located on the carriage base 26. Pin 42 locates
the dimpled contact pad left and right and vertically in the carriage 19. The other five
pins prevent the contact pad from rotating about the center pin 42 and inducing any
stress in the contact pad.

25
Referring to Figs. 3, 5, and 6, located on each side wall 33, 34, of the chute 31 is a
guide rail 40. The guide rails are the guiding feature for installing and removing print
cartridges from the printer 14. Referring to Fig. 3, in particular, each guide rail is
generally horizontal, curved, arcuate, and inclined slightly upward in the positive “ Y”

30 direction as illustrated in Fig. 2. The guide rails 40 engage the bottom of the lips

located on the sidewalls of certain print cartridges.



that are urged against corresponding contacts on the print cartridge 20. In this manner the printer 14
makes electrical contact with the print cartridge and supplies electrical energy to the firing resistors
during printing. 15 Dimpled contact pads for thermal ink-jet print cartridges and carriages are disclosed in
US Patent 4,706,Q9d1281ided "Near-Linear Spring Connect" Structure for Flextbiey&ptersannect Circuits”
by Harmon issued 10 November 1987. 20 The dimpled contact pads 37, Figs. 3, 5, and 6, are held in
place against the rear wall 35 of each chute 31 by six pins 42, 43 located on ti8 béayidgbase 26. Pin 42
locates the dimpled contact pad left and right and veftically in the carriage 19. The other five pins
prevent the contact pad from rotating about the center pin 42 and inducing any stress in the contact pad.
25 Referring to Figs, 3, 5, and 6, located on each side wall 33, 34, of the chute 31 is a_guide rail 40. The

guide rails are tHe BORGAY RLHG S AR NG YRS FE RIS myBA % SEYRRANSYPSHOR e TFnter 14.
Referring to Fig.tBe iai[saticas artassect ffog the @isa Wiy ety ynbalingrd aki aurareddge clise aiand inclined
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18 May 2004 Fuvinétethe eideeraifscameh oneahatersBearFigae & easting saihe anitieyalpandns. First, the
rails act as a targed fpitRar R IRBHBIIRINARS 1 iRS AT INE FaTY lfGe thB®Yididartridge up

and over the primary and secondary carriage datums, described in detail below. Third,

when a print cartridge is being unlatched from the carriage by the user, the guide rails

10 limit the rotation of the print cartridge so that it does not come tumbling out of the

printer.

Referring to Figs. 3 and 5, located in the right side wall 34 of each chute 31 is a
cantilever spring 46. The spring 46 has a major axis that is horizontal. The cantilever
15  spring biases or urges the print cartridge horizontally in the negative “ X" direction as

illustrated in Fig. 2, against the primary datums, as described in detail below.

In Figs. 2, 3, 4, 5, and 6, reference numeral 48 indicates a latch spring having a
horizontal tab pointing rearward in an ink-jet printer 14, Fig. 1, along the “ Y” axisas
20 illustrated in Fig. 2. The spring is directed in this manner to achieve the low printer
height objective. The latch spring engages a latch molded into the lid of the print
cartridge as illustrated in Fig. 2. There is alatch spring for each chute 31, and they are
fabricated from a single sheet metal part asillustrated in Fig. 4. The part is attached to
features molded in the outside walls of the chutes 31. The part is also attached to an
25 arresting finger 50 located on the center side wall of the carriage 19. The arresting
finger has the shape of an “L” and prevents the mechanical strain from installing a

print cartridge in one chute from affecting the print cartridge in the chute along side.

Referring to Figs. 5. 6, and 7, located on the inside of the left side wall 33 at the
30  bottom of the chute 31 are the primary datums 52. The corresponding datums on the
print cartridge are urged against the primary datums 52 in the chute by the cantilever
spring 52 in the right side wall 34 of the chute 31. Located on the inside of the right



5 in locating the print cartridge 20 in the carriage 19, Fig. 1 which is only partially visible to the user.
Second, once the print cartridge is resting on the guide rails and the print cartridge is pushed forward by
the user, the rails guide the print cartridge up and over the primary and secondary carriage datums,
described in detgildagleyweol hird, when a print cartridge is being unlatched fropathegaigge by the user,
the guide rails 10 limit the rotation of the print cartridge so that it does not come tumbling out of the
printer. Referring to Figs. 3 and 5, located in the right side wall 34 of each chut&8344dg 20QZantilever spring
46. The spring 46 has a major axis that is horizontal.”The cantilever 15 spring biases or urges the print
cartridge horizontally in the negative "X' direction as illustrated in Fig. 2, against the primary datums, as
described in detail below. In Figs. 2, 3, 4, 5, and 6, reference numeral 48 indicates a latch spring having a
horizontal tab poniipHe3taie Roemat Jo pieeiLPdichecty QoRRsIRePFDAY Sa9Restrated in Fig, 2.
The spring is directeheisctiosdanadaeints Sic hitheeet lreal singl itat e ery daginh g ectiated Thihdatedn Spring engages
a latch moldgd intg the i int rdge. asi in,Eig.2. There | t ing for each
chute 31, an% thr;}e\]}ygI Iai%eg J%gb&élcgaﬁﬁetg #?o%g(ga/rélfﬁgl‘aél %ﬁlé%it%@%g%%}tégs I ISst'?r@t%g?r% \l%?%g%e part is
attached to featthetaina et aptine calitgige ahaulstos the axiatea8nownegyalt is also attached to an 25
arresting finger 50 located on the center side wall of the carriage 19. The arresting finger has the shape
of an "L" and prevents the mechanical strain from installing a_print cartridge in one chute from affecting
the print cartridg® M SRS o i ORAMBEfe B g6 FIYSNEOR, B 7PRSRalerSIPeHe lide of the left
side wall 33 at theuStaeottheni ofdhteonhisiteBh aeelithzedriodry ghetifinsdhsheacangesponding datums on

the print cafiidag fe. SraRdAGRINY MR AR AR TG Sy BPNG.ACtiever



spring 52 in the right side wall 34 of the chute 31. Located on the inside of the right WO 01/49499
PCT/USOO/32534 7 18 May 2004 side wall 34 at the bottom of the chute 31 and directly opposite the
primary datums 52 are the secondary datums 54. There is a single tertiary datum 56 located in the rear 5
wall 35 of the chyie gLkabgve the dimpled contact pad 37. The tertiary datumgeegigp,thaesrotation of a
print cartridge about the "X" axis to a known point. Although specific embodiments of the invention have
been described and illustrated, the invention is not to be limited to the specific¥dMay @0@¢rangement of
10 parts so described and illustrated. The invention i8 limited only by the claims. WO 01/49499
PCT/US00/32534 8 What is claimed is: 18 May 2004 5 1. A horizontally loadable carriage (19) for an
ink-jet printer cartridge (20), comprising: a) a carriage base (26) translatable within an ink-jet printer (14);
b) a chute (31) iR {EFBTEH Sarriage base (26) for receiving an ink-jet print cartridge (20), said chute
(31) having two sidewalls (33, 34) and an end wall (35); and 10 c) a generally horizontal guide rails (40)

cartiage (18] 2. Tre oz alt R e e S Ao s e
carriage of claimCerpisriedh the horizontal guide rails (40) are inclined
a) acarriage base (26) trandlatable within an ink-jet printer (14);
b) a chute (31) mounted on the carriage base (26) for receiving an ink-jet print
cartridge (20), said chute (31) having two sidewalls (33, 34) and an end wall (35); and
10 c) ageneraly horizontal guide rails (40) on each of the sidewalls (33, 34) of
the chute (31) for guiding an ink-jet print cartridge (20) into the carriage (19).

2. The carriage of claim 1 wherein the horizontal guide rails (40) are arcuate.

15 3. The carriage of claim 1 wherein the horizontal guide rails (40) are inclined

slightly upward.

4, The carriage according to any preceding claim wherein the sidewall (34)
includes a horizontal cantilever spring (46) having a horizontal axis for urging a print

20 cartridge (20) along a horizontal axis.

5. The carriage according to any of claims 1-3 further including a cantilever

latch spring (48) having a horizontal tab pointing rearward in an ink-jet printer (14).

25 6. The carriage of claim 5 wherein the carriage (19) includes two chutes (31)

with alatch spring (48) for each chute and the latch springs are a single unitary part.

7. The carriage of claim 6 further including a medial arresting finger (50) that
prevents the two latch springs (48) from affecting each other.



slightly upward. 4. The carriage according to any preceding claim wherein the sidewall (34) includes a
horizontal cantilever spring (46) having a horizontal axis for urging a print 20 cartridge (20) along a
horizontal axis. 5. The carriage according to any of claims 1-3 further including a cantilever latch spring
(48) having a hoyjgnasniaddap pointing rearward in an ink-jet printer (14). 25 6. Hag,Gaisiage,of claim 5
wherein the carriage (19) includes two chutes (31) with a latch spring (48) for each chute and the latch
springs are a single unitary part. 7. The carriage of claim 6 further including a ri@day20esting finger (50)
that prevents the two latch springs (48) from affecting each other. WO 01/49499 PCT/US00/32534 9 18
May 2004 8. The carriage according to any preceding claim wherein the rear wall (35) of the chute (31)
contains a datum (56) for preventing rotation of a print cartridge (20) 5 into the printer 514). 9. The
carriage accordifig to ahyFEEaR 5L A%PARY RiERSHING ClamyGe Bl ndhn eps /AP alsPosed at a
bottom of said chide{dt)Prpxonaiasta danich ¢56) el p(Bzentangyd dibtiothef elpisai dguidger@® (40) guide the

print cartridgga (2.‘%}0%&5%%1% Zf‘)‘?id carriage datums (52, 54).

9. The carriage according to any preceding claim further including:
carriage datums (52, 54) disposed at a bottom of said chute (31) proximate to
said end wall (35); and
10 wherein said guide rails (40) guide the print cartridge (20) up and over said
carriage datums (52, 54).



