; €3eHDDE4FFGTf H6HTH_j 811 May 2004 METHOD AND APPARATUS FOR HORI ZONTALLY
LOADI NG AND UNLOADI NG AN | NK- JET PRI NT CARTRI DGE FROM A CARRI AGE CROSS
REFERENCE TO RELATED APPLI CATI ONS 10 The present application generally
relates to ink-jet printers and, noreparticularly, te;aopypgaants and
subsystens therein. This application i's related to the foll ow ng copendi ng
utility patent applications, each filed concurrently on January 5, 2000: 15
Serial No.: 09/477,644, by Junji Yamanoto et al ent | tled "Horizontally
Loadabl e Car r METHQP Aﬁlﬂnlﬂpéhﬁws KOR HORIZONT ALY LOARWGG45 by Ram
Santhanam et al ., entitled "VerANPI/NMOADINGet Print Cartri dge"; Seri al
No.: @®/ 477,646, AY INKAIBIRRENEGARTRIDGEERROM &dCARRIAGE Print 20
Cartridge Having A Low Profile," now issued as US patent No. 6,227, 663;
Serial No.: 09/477,648 by Matt Shepherd et al., entitled "New Met hod of
Propel Iing An I nkj et Printer Cartrl de"' Ser i aI No. : 09/ 477, 649, by Junji
Yamamoto et al ., entROSSREHERENGEANRELALED APPEICATIONS ont ol |y Loadi ng
And Unl oadi ng An | nk-Jet Pri nt Cartrl dge From 25 A Carnage"; Serial No.:
09/ 477,843, by Ram Santhanamet al., entitled "Techni ques For Adapting A
Snal I1(For m FacThé plesdnt dpplicacon gértbgﬂlyﬁeratddaeiﬂmjeﬁpﬁaenagd mwoeed For A Large
Form Factor Cartridge"; Seri al . 09/477,860, by Keng Leong Ng, entitled
"Low Hei gmﬁlplﬂﬁqlbttosmwwsc@dgpaﬁysmst @& 5] No.: 09/ 477, 940, by Ram
Sant hanamet al., entitled "Multiple Bit Matrix Oonfiguration For

Key- Lat ched Printheads”; Serial No.: 09/478,148, by Richard A Becker et
al ., entitled Thisapplicpion 1sFmtat@Pmvhaijﬂgwng(cqpendlmntlhﬁya@@tWt h A Uni versal
Body Struct

EN

polcatl(’;ns each filed concurrently on January 5, 2000:
15 Serial No.: 09/477,644, by Junji Yamamoto et al., entitled “Horizontally
Loadable Carriage For An Ink-Jet Printer”;
Serial No.: 09/477,645, by Ram Santhanam et al., entitled “Vent For An Ink-
Jet Print Cartridge”;
Serial No.: 09/477,646, by Ram Santhanam et al., entitled “Ink-Jet Print
20  Cartridge Having A Low Profile,” now issued as US patent No. 6,227,663;
Serial No.: 09/477,648 by Matt Shepherd et al., entitled “New Method of
Propelling An Inkjet Printer Cartridge”;
Serial No.: 09/477,649, by Junji Yamamoto et al., entitled “Method And
Apparatus For Horizontally Loading And Unloading An Ink-Jet Print Cartridge From
25 A Carriage”;
Serial No.: 09/477,843, by Ram Santhanam et al., entitled “Techniques For
Adapting A Small Form Factor Ink-Jet Cartridge For Use In A Carriage Sized For A
Large Form Factor Cartridge”;
Serial No.: 09/477,860, by Keng Leong Ng, entitled “Low Height Inkjet
30  Service Station”;
Serial No.: 09/477,940, by Ram Santhanam et al., entitled “Multiple Bit
Matrix Configuration For Key-Latched Printheads”;
Serial No.: 09/478,148, by Richard A. Becker et al., entitled “Techniques For
Providing Ink-Jet Cartridges With A Universal Body Structure”;
35 Serial No.: 09/478,190, by James M. Osmus, entitled “Printer With A Two
Roller, Two Motor Paper Delivery System”; and



35 Serial No.: 09/478,190, by Janes M Gsnus, entitled "Printer Wth A Two
Rol |l er, Two Mot or Paper Delivery Systent; and 2 11 May 2004 Serial No.:
29/ 116, 564, by Ram Santhanamet al., entitled "Ink Jet Print Cartridge",
all of which are incorporated by reference. 5 BACKGROUND]gFMIygobNVENTION
The general construction and operatio% of an ink-jet print cartridge using
reticul ated posessl Bloha9e] 168 by RanBah@assh iehall/enftaé®rThk JetPrint 29S enti tl ed
"Thermal |1nk Jet Pen Body Construction Having Inproved Ink Storage and Feed
Capaci t y"Caryridegkeall @ftwhirh afegnensporated bygefsrasee: 1988. 10 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 weld known. Exanpl es BACQKGROUNINOF THBINVENTIOMNuUed in this field of
technol ogy include: US Patent 4,755,836 entitled "Printhgad Cartridges and
Carriage Assenbhgsgensial pansimiction gnd operation @f gn mk-ipt paptsarindgevsing 4 872, 026

rasmusserfebpUafel bp Dl bl et fy ShI3R TS AT 209 Y0, JRREAR 2T >
" Pri nt heaghkGaf PéniB&iyACorighietién Hadnghnapioved ik Stoiage andRextt Cpacity’l by

Mechani sns" by Pinkerpell issued 6 March 1990 US Patent 5,392,063 entitled
"Spring CAker etieiseyedhd Septembek1@88.pri nter Carnage” by Rhodes issued 21

Febr ugy y 1995-p¥e5%£1léf4198§i M Bt on F R Bek tht B ﬁi(ﬁﬂir%qmg-ﬁéic! ose an
apparatus for [oading a pglllnt cartrlc?ge into-a carriage, a I n"which the
print carprintdgearidgesde pantetd andrseant thagpprant cardidge® thpauginprigtudohésciatwelin A - 0

19 4571 lgno%\lrns. OE)Pa%pllgsvc?fdthé Satgrlltg ﬁlla(t)ﬁgveaisﬁregi 91;[ {His field of technology include:

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

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

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

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

25
Further, US patent 5,815,183 is believed to disclose an apparatus for loading a
print cartridge into a carriage, and in which the print cartridge is generally
rectangular.
30 EP patent publication A — 0 519 457 is also believed to disclose a printer

mechanism in which the mechanism may be employed in a variety of different
orientations relative to the horizontal and vertical directions.

Prior print cartridges have been designed to be loaded and unloaded
either vertically or with a steep, inclined, arcuate motion. Such carriages have

35 proven to be satisfactory as long as vertical access to the printer is provided. This has



mechani smin which the nmechani sm nmay be enployed in a variety of different
orientations relative to the horizontal and vertical directions. Prior
print cartridges have been designed to be | oaded and unl oaded eit her
vertically or with a steep, inclined, arcuate notion. Such carriages have
35 proven to be satisfactory as long as vertical access to the printer is
provi ded. This has 11 May 2004 3 neant, however, that notgin %?uld be
permanent|ly stacked on top of the printer. Further, previbh aY%ﬁ oadi ng
ink jet printer designs have fostered ah increasing growth in printer

hei ght so that wth each new printer design, the profile of the product
grew and gr etReant, hoever,ghatnohing goyld bp prmaanently stackedon tap of theypinterd pri nt er

for home use that ggan, : ' e .1 al used in
living rooms. Thi g RS Sféﬁg@q?%?eﬂagéqﬁé%tg{%(ygﬁgf%%o ls, that is
front | oadi niicydabingFrdwthan prififet héipht sof thhtuith BAhGRWOSrEnt& Udsipd, fheont wal |,
and that is about the sane size as a conventional stereo anmplifier or a

vi deo casset profileotthe prodgu@eew and geewier 10 words, this is a horizontally

| oadabl e jnk jet grinter with ar |1 height of lLess than four inch
() suchr i r SYROBRNGItiF baeyaH Tl enaasert want7 eaier Grdave e sk noar y

al | exi Sti NOcAPlduihckbd HEAMAREBAmBIRRR of @dii ivin'robk N3 71 dges are

desi gned for ver or near vertical 1nstallatiof. r hori zont al
| oadi ng has primtet thavhas flabtapaindtbeeomcwalls; iyt i fesht $oudirig with aHicehtrelg dat um
structure is to be used, the print cartridge nust be positioned in an

v .
entirely ne Mus indisatars en thefront wally and thatiispowtthe same siseasael d of view

available to ' ' ' > ' ' {te restricted. The
dser sces | cehveRinat MeleBiniyRoet bR FideR b e idel V), B R T To
physi cal10accwefds] this i@ heAsitaBF10adabl® frfk-jet ?ﬁﬁt@xdwitﬁﬁﬂ oVErallihkight'bf Jeid € Pri nt
20 cartridges are used, they nust sit so close together that” nuch of their
gri ppi ng surthan feuriischeséd™2i | abl e for unl oading the print cartridge fromthe
printer.

Thus, it,is apparent framthe foregoing_ that al{hough there are
many different caﬁ?&gﬁgﬁﬁﬁq’ﬁ?ﬁf‘%ﬁg’sﬁ“ﬂmrﬂﬁs gewo?hanfwai h{:}',‘t’ Bearialbl e, 1 ow
hei ght i nkj edxigtirigdafim Bfrficterel Sn PREY¥ntdd3!ihHE $fint MWﬁe%%rl NVENTI ON

Briefly and in general terns, an apparatus”accor to the vention
i ncl udes a geartical or pearevertivabinstatiation. fronterthoriigntal leadiag haghéretoferppor t i ng

lip | d id |1 of .th i i dge, i body, h
mount od In (3R BESR FOTGPelsA 5P ke ShFUIE dRBAID SiTHRES.s fo balused Gaamat yener al |y
hori zontal raQjJ- i l. for squi di ng t:he, print
cartridge i n‘%ﬁ%g@g?%é%s@n%ﬂa%%@ﬁ@@ﬁ%%% §?W5ﬁf' °gﬁ§°§ﬁgar at us

hori zont al | ylohdmgq;ﬁmp tefield 8f ViewdtBAilablE @ & uSerduting Barkidge’iAstaNAidni® t he

print cartridge horizontally forward into a carriage, engaging a lip on the

print cart riqite restripted. The user segs lespaf thesagiage iand tess of theilomlingpropessnt
cartridge up ver dat on the carriage.wi,th the.guide rail and 5

| at chi ng the’rgir}lgrﬁ'yélaf?ﬁﬁcﬁsﬁgg}l}? e P}°é§8$n"?ﬂ-e‘h'a)5%¢ﬂ§mgﬂ%%%s a print
cartri dge freaMridgesdre uade ey ﬁ&&@&'s@gloké‘f‘oggfe}ic?{hai:ﬂ{utzﬁ bﬁﬂéir@aggingg dat um on

the carriage, unlatching the print cartri romthe carrita nd
hori zont al | ysurfagessis anavagjabladorpmiloadingtherprong cartridgedforh ke primter, age. Ot her

aspects and adva eg.of the i.nventi.on will become apparent from 10 the
fol l owing detail g‘hﬁ%eéésr?m, °{"at%8|§°‘i°ﬂ°’8§rﬁli‘aél’r&’?‘.tﬁli‘ ‘aﬁﬁﬁrﬁwe“hpcorrpa_nyi ng
draw ngs, i ldifetenfédrispetesiff, dibightt R \Gont [badi! SaiabRS 10W ndiPf ik et i on-
Jet printer presents many challenges.
25 SUMMARY OF THE INVENTION

Briefly and in general terms, an apparatus according to the invention

includes a generally rectangular print cartridge, an elongate supporting lip
located on a side wall of the print cartridge, a carriage body, a chute mounted on
the carriage for receiving the print cartridge, and a generally horizontal rail on a

30  side wall of the chute for guiding the print cartridge into the carriage.



BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a perspective view, in section
and partially cut away, of an ink jet printer 15 enbodying the principles
of the invention. Fig. 2 is a perspective view, of the ink jet print
cartridge of Fig. 1. Fig. 3 is a right side elevational view of the print
cartridge of Fig. 2. Fig. 4 is a back side elevational view of the print
cartridge of Fig. 2. Fig. 5is a front side elevational view of the print
cartridge of Fig. 2. 20 Fig. 6 is a |leftsside el evationalllvMew2004t he print
cartridge of Fig. 2. Fig. 7 is a bottomplan view of the print cartridge of
Fig. 2. Fig. 8 is 5’3% Vi | ' 2. Fig. 9
IS a perspective viﬁtla ) it?yxg{el?t%pgn gfﬁgbgg?@%rwﬁ%?ﬁ%%mg&@]‘g%am age
and the ink j edrripge by trauslatingdheprimtfcatttidgé horizontallyforviaed ith afdatiagé, 25 Fi g.
10 is a side elevatiopal view, in section, taken along line 10 -10 of the

carriage of FFREABNE AR AN theprit cartrideg with ¥ guide raihen the carriagg, sliing thea

ti | ; ' he ¢ j . f.Fig, 9, Fi .12
a3 ar o r ¢ DA BliriaB@up B Gyt dafill B o le B0 Fuid iy am %7 e
print cart§ i daehingdie\peidt caftidgedn thetairfags. TR hpP@aaPaRlohdEa Wit Of the

carriage of Fig. 9, with the print cartridges 11 May 2004 renoved. Figs.
15 - 21, i ncl eatridge frome a camtiage by votating the printeastridge abauttai datumod thear ti al | y
cut away, taken_.alon Lone 10 -. 10 of the carriage of Fig. 9, illustrating
the sequence FFTARSH MPGHT f%%epﬂgéﬁ%d&ﬁr&%%ﬁﬁﬁ ¢,:a6d hopzontally i i nt
cartridge of {rifhlatinolthOptint daltFidgéd io?g?e | LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT As™ shown ig tlﬂe ra‘\:M ngs for the purposes of

i llustration, the Dthermspeots and adwintaties of the invention will becbme appakatt 6okl e, | ow

hei ght, i j et i nger 0,The apparatus offers a sinple, 1nexpensive
sol ut i on,fbgasg’cggﬁ?w@ﬁi@@i‘ﬁd Gﬁ%‘ﬂag%meamwmmtwgwm ageqmupanyimngict ur e

froma print L .d | tian.. THE.BPRINTER Referring to
Fig. 1, re‘fer%ﬁ%ﬁ SU%FM%&Q%%%@&W&P‘E aﬁa%mvf'&%s printer
partially cut away and with its front |oadi ng door renoved. The printer

i ncludes a part 115 and a DC drive notor 116 nmounted on a chassis. Munted
on the shaft of the not ONOFTHEDRAWINGSs a belt 118 back
and forth as lt..he drive mot.or reverses in direction. The drive, belt 118 is

attached to o #af 1 4BEPEFUVE KigW, Inseplion ap B away, of apdnle-jet prigter | ef t t o
right angsri béd%riﬂé)tﬂe i ;04 119 contains two thernmal ink jet
print cartsri gggs 1, 113’5?’8185%?5%%%&%@“@ de. Print cartridge 11 contains
bl ack ink, ariigp2 isd perspectivelgiew] bf theank-jéb prift daplidgdafBiy. 3. cont ai ni ng
nmagenta, yel Ig‘g_;jw gnd cyan.inks. The horizontal scanning nmotion of the
iigr! age i s duiBdeis dEht side clevatignal view omemtjcarmdgng Fm€r2_. of 1t226t (r:]a{ ri age

is an encgdej ; . an _.enco st a

ﬁg 4 is Qgéckssmvmeva&lgﬂﬁl \ff%&elggﬁhﬁqup cqx‘g-l%?gf & P

enabl es the el €tronrc circurts 1n 8the carriage 119

al ong its scafigi fis Db sidy dlevatiohisl visw BF fie phibf catiridiedf Figheet of nedia, the
nmedia is e ected into an output tray on which a handle 123 is nmounted. THE

PRI NT CARPRI CKig- ®iss &leflside alevational view ofthepaintcartridgeofifig. 2. 11 general |y
i ndicates a | ile ink je ring cartridge for a printer. The | ow
profile cart rlﬁg{g‘gpsl%oq mgn vie oI’ thg'.prmg cart?-ldtge ogg'lg. 5

Fig. 8 is a top plan view of the print cartridge of Fig. 2.

Fig. 9 is a perspective view, in section and partially cut away of the carriage and the
ink-jet print cartridges of the ink-jet printer of Fig. 1.

25  Fig. 10 s a side elevational view, in section, taken along line 10 - 10 of the carriage
of Fig. 9, with the print cartridges removed..
Fig. 11 is a perspective view of the latch spring of the carriage of Fig. 9.
Figs. 12 and 13 are front perspective views of the carriage of Fig. 9, with the print
cartridges removed.

30  Fig. 14 is a rear perspective view of the carriage of Fig. 9, with the print cartridges



6 11 May 2004 present invention allows printer 114 to be relatively shorter
and narrower than its predecessors while still retaining a relatively high
i nk containing capacity in cartridge 11. Cartridge 11 and printer 114 are

t oget her adapted to allow for a 5 horizontal |oading of the cartridge 11.
This allows electronics and other itens to be stacked on top of printer 114
even when cartridge 11 is being replaced. Enabling stackable and shorter
printing systens allows such printing systens to enter nelWwMapoongati ons
such as hone printing appliances that have critical stackability and space
constraints. 10 In,a particular preferred enbodi nent of the invention, the
print cartri o‘ﬁgmivgd'about fourty-seven millinmeters (47 nm high, the printer
i s |l ess than g;gklr;singh ; : ls ' nt ai ns at
| east sevent elzl 'cltfbirgci’gg#s?vrréérggsg&(%})ag% ‘S’f’%%’%ﬁgﬁgﬁﬁ%‘qg@(?‘% dge

i ncl udes a prawdy, taken alotigdine a0y 10DftteadanisgeaRig 2, iNustrating teaBgatnge and
prismatic in shape with a front wall 24 a left side wall 25, a right side
wal | 26, and Rzentally joading andainjgading the inksiet priet capridgeiofHigr 2 fiony i zont al | y
and exten§ bqu rizontally and vertically. Front wall 24 and back wall 27
are al so Spac % hori zontal | y and extend both horizontally and
vertically. The low profile body 12 has three orthogonal axes the
orientation of which relative to the vertical and 20 horizontal directions
is further expBEFAJLED DESCRIPTION OF-THERREFERREDIEMBOGDIMENTC| udi ng a
maj or axi s or an ?lfi% of el lcl)naat i.onsd%dgqpt h) betgﬁi& the front and back

wal |'s 24, 27. Thi &&f ndhe, fiavangsfAr the pyrRoses, strationgthednvenyionds nor e

i nk whi | e notephtHaaéd il ihptd S qraY| o ted by the height
of the cartridge) ormfwﬁg%gﬁg%%g’vﬁ%ﬁﬁ ’a1 ﬂ%@&%;é@ﬁ@%éci ng between the
| eft and10i ght si dEhempipasatus dffersTin simpde, inéxpersive sdlatiorn elsywelfvevidenpor t i on,
general |y indicated by reference nunmeral 28, view ng Figure 2, which back
wal | porti on OPSTaHQR ﬂ@quagﬁghqd%ptsﬁgﬁtpm fsprra print carteidge qurently i | udi ng a
back wal |l 27 ..seen in Figures 3 and 4), for a user to handle or grab
during installation of the cartridge 11 into a printer. The "user portion"
or "user featTHEPRINTERcul arly include user-friendly ergononm c features

(such 30 as gripping features 35) which are discussed in greater detail
bel ow. Cartridge Refemingite&ig. dnreferencenumsralclddrgeneratiy indicdtescan ink4ett i on 30,

ol Sctri o4 coal Pty ARawe o in s ol Basissrloet Emnd e pumed | ca

signals from; Fo dled ;xgm 4! trl 11. These
contacts arel%?g?égrda%%ﬁﬁzgst;e a%wg&%?g?n@ﬁc@ﬁbeggoﬁ ap%’g?ﬁq%n 28 as -
possi bl e to [Meumed omthesshaftof themetor 216 ftal pulley 1N that Grivés Mt 2PPdackont act s

on circuit 33 with, for exanple, fingerprints. Having the axis of
el ongati on bégdeth asthe driyamoterreerass ln/dlwtunh’ams\%t' Heitd 189pattachedar t r i dge

back el |27 %R 119 tab Gk \808hy ki BATERh Bk IS nienband Remtdo o el |
31 is a R0d 34f. mcmﬁagmuo%mam&ﬁmmﬁglﬁ&ggﬂémgeﬂgqﬁk wal |'s al ong

side) front) and back margins) respectively. 0 ipwll is a
| at ch f eat ur docsted:side by side s Brintrartyidge 1} containe blackink, mnd grint caFtrielgpnint

tridge b | .nose piece 14 that is ul i cal |
el ded o ¢ notn etk it EER R Gl SRow sod Byt Ther oV des 4
| over wval | f GbrisdiRaloRiting SREBRSY thkZanddl® if gnlﬁld)&e@i:%ﬁﬁd@&‘& 14" lochRl 14 are

spaced apart vertically and extend horizont ecause the print head 15
needs to ext émthegesrafihe carfiageal ¥ods ian encarder, plot steovary thdtaéadd ah iefgpdeper at i on of

the pringer e.nozzles 16 .can eject. droplets of ink generally

verti cal ?5 dé%a#%%o %ﬁbﬂ"rﬁlﬂﬁfé’aﬁac"f%“al E’FWF@' t9 locatedhe casmage bel ow t he
cartridges 1119 ifongifs@eaiding'sathi B ink19 19y | ihguprint head
15 establishes gli.rng(_:ti ons f%ﬁathe ﬁ?th\j?))m%%qégféggélgeqeaﬁ%#gﬁpge verti cal
and hor i zont Medif is siactedrinto(anemuputitray ofi whick a handiENe3 ipmeunte¢ce cont ai ns

t hree channe e to a stand pipe in one of the ink
chanbers. Thmg’m&m& ink fromthe chanbers to one of three
series of nozzles L] A rint _he 15. cated on t he cl ose
pi ece 14) Figs. 3%2%“5?%agl§;'a%r&gz}%c °%%‘1!‘B‘Fﬁ‘€g1 ﬁfﬂfnhﬁ' 1ndicates adow ,m 20.
These dal@ins profile ink-jét pdntnartritige 7 pHerd AN 1S pré DIdcartRdd ridge
cuaently in production. The Y axis datum 19, Fi é’.%z, ?lggp er(;%}l@gtgéby t he
front wall 24 of the print cartridge and is a stop point for the cartridge
dining insertion into carriage i 19. The X and 2 datuns 18, 20 mate with
correspondi ng datunms 152, 154, Figs.12 and 13 on the carriage 119, Fig. 9)

and align the print cartridge 11 in the carriage) as explained in detail
bel ow. Referring to Figs. 2, 3, and 6, reference nuneral 22 generally

o T T Y I




grooves | ocated along the margin between the |id 31, described in detai
bel ow, and the side wails 25) 26 of the print cartridge body 12. The
grooves of feature 35 are cooperatively defined by the ribs 22 described

above. The gri pping grooves serve as 25 gri ppi ng surfalcleMQ}p Jdobg print
cartridge 11 fromrenoving the print cartridge froma printer once the

print cartri dgsrefas ifteftloralloWsGliRfler{ 1121 bbelanvely Sdeter ddtEngrowpilidg gr ooves
al so serve as a visual indication with respect to any adjacent print

cart ri dgei¢s pradecessess whidostilbretainipg avelatvaly highdek pepiaipigfap#itiehed from t he
carri age. ferrin i . f ral 31
gener algl yca:ﬁ%xgggéil .egagﬁpgédﬂﬁ%%&%r lgl|)4aa2eetro%§%[exg%d&é?eg§{)? gg‘g. e plane of the

out si de skirfzaaRl Wadingeflhdkartzidae $0. Thisallb@k eleotrbdies sduihertitengs tbibp 29. The
lid 31 is ultrasonically welded to the print cartridge hod 2 along the

mar gi n of stagked ondep ofpninieryd 4avan pn exEidgedrtis heing replacedn Fnablingyack wal |

27. The 1} I i.nk: i i i %g{g Al the print
cartri dgét%%(é@l%f%@%ﬁ!(ﬁé&{ﬁ?lghg é%?%dépn%ﬁgl&ﬁszs%{ﬂﬁ%%u e tsﬁﬁgto%tfegislag and 8 that
al | ow ai rapplicatiindBa¢hay icinpraxgtimigrapplisncenthat haechitiofl stdekabiigeandspacechanber s.

Located on the Iid 31) Figs. 2 and 8 proximate to the margin between the
back wal | COP3UrgAl-the |id is a button-like structure 42. In the top plan

Vi ew t he [ ; j . ig. 0 T cture has
an el ]ﬁ)lf pti cal g’hé%e. i %@g%ngggﬁﬁagff@{e&g)fg@gﬁvgﬁé &&P%Wﬁtgag@%é# this
st r uct ur eabivas foantyeset sveumdl lioyeesns (47, muni) highl the psintgpés lesthai éous inbheg| evat i onal
views, Figs. 3 and 6, this strycture has the shape of.a chord of a circle.
The m ddl @ 8102 ﬁm%tagle m&%ﬁgﬂp&quw@wm@a&}%ﬁtﬁg CHHPEEES of the 5 1id
31 and COQE]%EéfﬁkP' urality of groves 44. The groves act as a gripping

r t

surface f e user. This structure has this unique shape to indicate to
t he user wher eThopymtsiarttiige imcludes z printrdadgdgeibady t2othatis gendralive cartri dge

fromthe carriage of a printer. Such do tion re ses. the print
car 111 et B L repfits i phage 1B » 9 Wi h g e SEI S Beh0S O o
10 Ref er riyaQ 26 Canfdi difack vafy. SiheVRAIRI2BNEE arelspBdcd| ap4® heaAitaly ahd ndi cat es an
island | ocated on the tog} surface of the lid 31 and displaced away fromthe

mar gi n beextershbath botizantdly apdoverticallyr Brant wall|i242nd back wall g7 iafr algir t r i dge body
12. The i s] i ncl i i id 11
Wi a SPER R ARELNAAS o bR pbfioR AR ricifiyP ThPlo Bidic TOC

| ocat ed obodyn2 hdsdhrkd othogund] @k tioridhtation @fiwhivhl relatide sotht attichhandpr i nt
cartridge can be manufactured with existing equipnent_and without requiring

new t¥bl i heyizontal dirpqiions it therexplaired belovg and yehich are defineg bynthg yealls,

triangul a I wal | 52.
The | at ch{nrc g{gpﬁ%&%% aglﬁro (iagﬁ Eﬁgg? %/lgﬁ%%t%%gﬁed{%ﬁ ?‘i]? tlﬁﬁgrro gtaéslgﬂ%ﬁlé installing
or | atchi wgllédm,(ze'. T elomigite dﬁmeﬁsﬁenh&dwbmetﬁhﬁridlmb hda&mmﬁf]b ihhsxﬂmlle’hl ing the
print cartridge 11 in a printer; to ease the openjn the.latch spring
duri ng i nBetdmpastinghe prptRgESYStA h%éadgﬁsfeﬁt?do%@e?lﬁghg?ﬁo tﬁ?ﬁ 0@554565 8ge 11 out
of the prj - i Ty I rnegl YhiSSHd jn the
carriage. {H%tﬁ?gétellldg’%ﬂg J[ehr(ta?g%{[tg %‘r)ghber%g\%%%% g&ﬁ%eg g{eE= llgﬁa!ta?:(ﬁ%l g" of@?l#g' pri nt
cartr2dige. TheThatatridgsllll 18 aibsck welhpeutiopegemerallydudigated by rdferenest si de

f f th id.31 dis.t f 25 .. t, | atch , i
when-t e Bl 28 ViTing B 3R B EaLo0u0n ARt o it .
printer. JhqbSteaiebs8nclib a%laglg gbﬁil%glr(‘lbés!f' GdendB Fighrés™ sd Hyekdr a3dded OCat ed

behind the latch wall 52. THe I ; is arelieved area in the lid 31
t hat per molantleeor|gratcduringrinstallatios of Hiegarttidge 1 binte apeintepeThev esge out si de

surface of t.he,lid as.necessar: 2 i ' C ' force
during th%orﬁllmf1 eorofus%fggtbl(rge%n? %&%u#ﬁg?ﬁ?csl an'%gﬁg’[knalfb&giﬁo%% f%‘ﬁ)ﬁpgﬁﬂgl}) has two
sets 30 keygrigping feanirad ) whith dredissusded of gredter daaditbeld®. t hat identify the

print cartridge 11 to the printer. Wjile the print cartrj scri bed
above contai ns ‘F‘@%’?}anCWQE%%‘BIF?@XQﬁBWWI%OY/QH’P%POE@?“ ﬁgﬁssdzg and 8, it

| s cont enpl glyedntfidhn WAl 280kt ihAlEGesY filraRtyS¥C1Qri P EGnth &S ST VOI 'S W th
one or non?’e vgﬁpgﬁgaﬁﬁ%e 3s£etd.alﬁesﬁ1ﬁe grltnt er 114, %llg. 1, that is
pl anned f dispesed sippm b oircwind3 faradgeducting elecirivhl signaly fromehd prifting ng

system for energizing the cartridge 11. These contacts are preferably located as

35  far from the user portion 28 as possible to prevent a user from contaminating the



one reservoir containing only black ink wll be installed adjacent to a
second print cartridge 11' having three reservoirs containing the three
primary hues. Further, it is contenplated that a print cartridge can be
used that does not 10 require a lid 31 as descri bed above. Such a cartridge
woul d need only a top wall with the appropriate vents) thatlls¥sy 209@he one
or nore reservoirs. THE CARRIAGE In Fig. 9, the "X" axis is parallel with

the | i tudi nal ' f. lid d 121,.Fiqg..1. Yo b S i i nted

Lo the fear daataren cifenib, A i for, Sampl. Srgesprins, | Fifing the S gr2, 20! ™ ©

i rect i Qi Pcaakln frobl ddRARE WAl el blbuspcLnt. zone. The "Z" axis i's
tica

pointing v 'y upward. Referring now particularly to Fi 9 and 14,

S.
the carriage Qa®idgail intbrlesa toprwalh3lepasitioned inconneating gplatinng Pgﬂé’f&@ructure.
The carrjage,ha a " C fore el : .91 ts ends.
These ar%ﬁg%ﬁﬁ%ﬁﬁmér%%@ggﬁ%grﬁ ?r?gé support eﬁr'\%t’(]atﬁgg%gﬁ?ag%s?%e rod
121, Fi g1, IThRpdpewall BY jbins fthe side,Ofrorit 2andabudk Wénllstalengceide, ifopg ahdbagkso -

i ncludes two chutes 131 _that each recejve, hold, and align the ink jet

br it Cmengingpespeeniely. Tachisled andke i welL s & cbefsamie s Batl Bpacsf sWaY ot e
and operate . n.t manner, so for brevity only the left chute will be
descri be%omﬁf}ogﬂ&%agl has a left side wall 25 133, a right side wall

134, and a r efHe pint etridgalbodi 32 alsbdncluded amosée piece b thatial ultrasBrically welded hut e
andl contRitbade gy VL ot k15 Sosk 21508 14 PRV g s Iy el Tt BEstisa PRy
and cont'fi e [

cont act Shfnﬁpﬁ’é’fe*ﬁﬁﬁi‘ﬁ& \wher3vall 14 Gre wceg%m%mw afiPéiténdHiizddally.n this

manner the pri makes el ectrica act wth the print cartridge

and 30 sBembsectheqirintthead A5 needs o extend igenerallyi inga thotizentalrplane sa that drring i ng.
11 11 May 2004 D npl ed,contagt pads f.ar ther LK ] ri artridges
and carr mnaﬂl%eggi% sgtf ﬁﬁ ﬁtlgn‘fa?ﬁ?gg‘lfﬁg?me%ﬁlgeﬂﬁ%&mﬂgar
Spring Cg&w&fa&&d]t totin® th&ia fth GXipHhting B ispused tbefdw @i tariridgys HA[ man

i ssued 10 Nove eéaﬁ 87. 5 T?1e di Rpl% contact pads 137, Fi sd.géLO r12 and

13 are hireadlling Figure &), Sigcorientation of theprinthead 15 establishesdirections fer the X, [¥}, and
' 142, 143 : i: i | . di. ol ed
o a8 A e 500 L BASR edhh ie ° 48kl 0
contains three channels that each connect to a stand pipe in one of the ink chambers. The

channels direct the ink from the chambers to one of three series of nozzles 16, Fig. 7, on the
print head 15. Located on the riose piece 14, Figs. 3 and 6, are an X axis datum 18 and an Z

axis datum 20. These datums are holding points and are adapted from a print cartridge
currently in production. The Y axis datum 19, Fig. 2, is provided by the front Wt;ll 24 of the
print cartridge and is a stop point for the cartridge during insertion into carriage ¥19. The X
and Z datums 18, 20 mate with corresponding datums 152, 154, Figs. 12 and 13 on the carriage
119, Fig. 9, and align the print cartridge 11 in the carriage, as explained in detail below.

Referring to Figs. 2, 3, and 6, reference numeral 22 generally indicates two ribs that
serve as gripping surfaces when the print cartridge 11 is removed from the printer. Each rib is
located vertically on one of the side walls 25, 26, along the common margins between the side
walls 25 and 26 and the back wall 27 of the print cartridge body 12.



carnage 119. The other five pins prevent the contact pad fromrotating
about the center pin 142 and inducing any stress in the contact pad. 10
Referring to Figs. 10, 12, and 13, located on each side wall 133, 134, of
the chute 131 is a guide rail 140. The guide rails are thHd Yey dPh4y feature

for installinRefereing esiigs. Qg3p4f,lsnind®ﬁférbﬁ&%efﬂ§9?flﬁf@ generalja.?félongate

Referring to Fig. 10, in particular, each guide ra

hori zont eﬂ“PPQfBFS/EEI locafed @aithe twaside walls 25d6 3h41 thetHagk wpu/afl @F yheiprint bartfipei ti ve

d 140 the 15
ot t om of o2y mbe ipdS el didnd d Gareit uel¥Eer i DRn ridis ot B3addd 31, ¢ ne
pri nt cardesqm& uiqutabugjowZ Theepottivas of tHedipd29 deatédibh thelsddd wdlls!23E26, "Figitﬁ %grl

Fi gs. a 13 ser ny functiqns. First, the rails act as a tar
thg user "’\Rﬁgns'ﬁpﬂ?'f F%‘f Nngﬁ %%Pﬁ?‘lﬁawad%? dyring foagingand a@‘eadlqsﬁgmamdnten Thesat i ng
par t| ol 1o o PP epldbel i G bkt olipragh 140 £ 10, 158004 ax. i ng
on the gd@@mgmbsomﬂwcaﬂmg@ll%fthspﬂntcrdge i s pushed hgrl zont ?Ihl y forward
ih nt cartridge up and over e _prinmary
and secondar y ALk e o Bfprind surklss body g2, P, 2434 e 210k ciewis 3bed | n
detai | bebgVntidihl bshstiliRR. ThoHed bkt 5\;,&&%%&&%{ gxté\‘%ﬁ{eggcmq%e%\}v he [1°
carnage by the user, the guide rails’limt the ro on or t he
print caPfipteggad she print ead d5¢ ig. 7, ﬂmgme dectti¢ahienergy dodise appropriateefifingbl i ng
forwardl %raa.s Wf out of the printer 114. Referring to Figs. 10 and
| ocated Int ri ghg side wall 134 of each chute 131 is a canti I ever

Filg$ 52 hemgl ke aiingral 35t indivated b A@AGS! of
ig;llt PIge\%g? STB&fea;;)g i ieeor ur t'smﬁ;e Torl nt cartl?l dge hor| zont%l |n the
negat i ve 89 gﬁ*"?% P@ eedcthe ld B¢ esgﬂb@galdqubﬁhel,pndﬂwgddaturrs

4140 escri be
dotai | Do 3576 of "*2"3“,‘ ?9 bodd 120 "rle o6t dr eitn 3 R aprefativel
i ndi cat e§°@quahyCﬁxe 8 Bﬂgesmbethgboae hd‘he gnp;img glooVesiseivatas AErippi g\gﬁffgwlgh an

the " axjs as illustrated in Fig. 9.

nk et 1 al on
lI'he Jsprl 'r% 'S &ffh@?é “#éﬂﬁ@?ﬂt%bad%ﬁmmmmoa@%gmmdme of
| ow pri nhey bdeivglatched f‘@odn ﬂidﬂhrrﬁgél THe @ﬂﬂﬁﬂféroﬁves also serve as a visual indication
. with respect to any adjacent pnnt cartridges that the assoclated print cartridge has been
unlatched from the carriage.

Referring to Figs. 2, 3, 4, 5, and 6, reference numeral 31 generally indicates a lid having
a planer outside surface. The plane of the outside surface of the lid is also parallel to the
supporting lip 29. The lid 31 is ultrasonically welded to the print cartridge body 12 along the
margin of the side walls 25 and 26, the front wall 24, and ‘the back wall 27. The lid seals the
ink in the ink reservoir chambers withing the print cartridge body 12. The lid also contains
three veats 40, Figs 2 and 8 that allow air at atmospheric pressure to enter each of the reservoir
chambers.

Located on the lid 31, Figs. 2 and 8§ proximate to the margin between the back wall 27
and the lid is a button-like structure 42. In the top plan view of the



latch 50, Fig. 2, nolded into the lid 31 of the print cartridge as
illustrated in Fig. 9. There is a latch spring for each chute 131, and they
are fabricated froma single sheet netal part as illustrated in Fig. 11.
The part is attached to features nolded in the outside walls of the chutes
131. The part is also attached to an 10 arresting finger 150 | ocated on the
center side wall of the carriage 119. The arresting finger has the shape of
an "L" and prevents the nmechanical strain frominstallingllaMpyi2ze0scartridge
in one chute fromaffecting the print? cartridge in the chute al ong side.
Referring to Figs., 12, 13, and | 4, located on the inside of the left side
15 wal | 13singcanridge) b Fign$.ahiststucture has an Siliptical shiape. pinithmbsckosidame 152 of

the carri . Or ondi atuns . 18.. 24 on t.he prjint cartridge
i |lustrat eg_ iakaﬁ?lg}_%_ége‘{iej@%e%qgé' |ﬁafsstmt°r’|’§‘?’?ﬁdimgu"é’f'%‘k§ ??fi‘h the chute
by the carthe bidvelevaginagicha Figh 3 4 6, 85wt 1R e shape oy Qlgrhe chute
131. Located on_the inside of the right side wall 134 at t eqbottom of the

chut e 131 offcrirgle: clheimiddlanfshis stru¢tured fipsh withytheletdtside surfsteafehd he secondary
def ame 154, the carriage 1.19, The secondary defanme 154, Figs. 12 and 14
engaget hj“ﬁ)‘r ?’Eﬁ?&%%&&@&%ﬁf &rg}’esz%‘- ofhe greves aches ¢ gripping gerfacel ust r at ed
in Fig. 3. (=3 i I arl um 156. | ocat.ed in the rear wall
135 of thetb%- Etugdigzﬁa%ghgﬁﬁgn‘%\q %u(fd%%?ﬁ C g‘ﬁﬁt(?(i‘i .“sﬁﬁ{i‘?‘grt?i ary datum

| ocat es t ipaish tHeairind Bareidgei dovhi t0GintcH the cRftdidde Fomnithd S88a 25 the "X
axis to a known point. OVERALL DI SCUSSI ON - RRI AGE AND PRI NT CARTRI DGE

p L
| NTERFACE PR&#Ey Suelydewnyard metiny rsteasasitheprintrearttidge fromdhe tatotcspring Fi gs.
15-21, th reat ) . .has a low profile hotly with nechani cal
T L T

interfacing te res t y 2004 enable installation of cartridge

11 inl® a receiRefeginpesFigs. Dind Ut Rrétce Auietd) 4B Fendfly page with a
predom nately horizontal notion. The | ow profil gg?ispecl?ﬁ}) ?étéhag print

cart ri dge itang located pn thegop gurfansf thealid At and dizplacedawsy fomahé i al |y al i gned
ith the directi f i | | ation 158 | the y-axis of Fig. 9).
This al'osargnbelleenint i af gnd inchorigra Heoting prntesrtridgd bodk 1 pr i ne

car t1 | dge TheWlaseadMclided §1ars0 ki stabihe T biflidng eial | hei ght of
the carriage 119 andchence pri nqtpedr?gil .glrﬁrll%l?#tl cuflété:?1 ?’Ktv i ght of the

pri nt car pﬁnﬁgfmmfkespfc_n’u;g tes?%]s, ﬂahd?ﬁ@i}thleéﬁtcmsmié mﬁ?ag_tﬂéﬁ% I) ow b ﬁfi le
aspecf.a S ni m e Wi al ong x-axi s of Fig. 0 e
calror i g“@e ?ign%egwm @‘ﬁrg"é‘&ﬂ’éé?‘waw ﬂeﬁpliiM@amiggwan tprmmtémctgmd. The
mechani calyjih dxgdtind @l . it cart.pi 0 be installed
into chut gg or reggﬁegﬂgﬁg%ﬁ‘gﬁlg&%%ua?%agﬂgE‘Eﬁq%bﬁsdh“&ﬁg‘?&c'ﬁt ed by
r ef er enceFigsn2y3land 85theflatth Bas dltri@nguiky &o@h%?ﬁ&?fdﬁ’e&%?%%ﬁ l’éﬁcx]?f printer

e

114 - it allows other devices such as conpl enentary ectroni Cc devices to
be pl aced3band g latelhwall 53 The dutclitunp Shhas threetfumctionk: towsaduailyit i ng syst em 114

to be useg | n . CO mer .a i catiQns than conventional printers or
printing g’f&%ﬁ@’.ﬁ%hﬁ%?ﬁ&i‘ﬁ’%ﬁ fqgé)l‘h‘ﬁtr@gsﬁ’ﬁcﬂxﬁﬂid buthenserovheat uns 18 and
20, 1200s Bidtaldpithe’pri ; + hat ) . i features in
receiving chutes 1?51.% él\%?lgggae}? gl:i F?ngyitﬁ%ggﬁ?@égwﬁgg?@ci ng features
will be dérringsdsingiindtaiiation; aribto20nsmetusy fordei the prifitwaktiagel Rout e@di ng" and

"unl oadi ng". | ZONTAL LOADING Referring to Fig. 1 S, to load a print
cartri dgeﬁlffq;“?éém%‘ipé’&éc g’,get"ﬁﬁfeéﬁé}’ﬁ@ﬁmglﬁ§mﬂés- This lgtternt cartri dge
hor i zont ageapré BF “ it e s i,ngi cat ed he notion arrow
158, “The. tscions PIYRIS -GBS HEnhPoFRE bliRfariige 1he Buuall 51, "2ct “o
targets flocatedpempenditsler totthe ausizie\shfhdd dfithy 1i@B11ahe isMe kindge 1S restricted
by tLlZPS housi ngq{)or the printer. The print cartridge 11. Fig. 1 Chas alip
29 i rFeactPe3req by theilatch spring when thp@rintpartridgeds prediselyfseatod irethiei ps fi r st

touch thecgﬂj,égeofrtﬁé.gﬁm;g}o at the contact point 160, Fig. 16. The lips on
each side are placed on the guide rails of the chute 131 30 by the end user

and the gui de Thé istantif48; Biaf BefurtieppRiidek AeatcR well AA8cal& baneid hy- At 11
V&Y 290% atch wall 52. The latch well is a relieved area in the lid 31 that permits the latch
spring 148, Fig. 11, to travel below the outside surface of the lid as necessary to
30  maintain a constant latching force during the life of the printer. The island 48




14 this point there is no contact Between the vertical walls of the
carriage 119 and vertical walls of the cartridge 11. The end user continues
to horizontally translate the cartridge forward as indicated by the notion
arrow 159. Referring to the print cartridge 11 illustrated in Fig. 9, any
positive or 5 right hand rotation of the print cartridge about the "X' axis
is defined as "pitching up" in accordance with the norrralllqﬁaut L and
aeronautical convention of describing not% on of an object. kéw se, any
negative or left hand rotation of the print cartridge about the "X axis is
defined as " palsc hasuwosewof keyd 5Ehsvategwncithesdidd éfthe laéles0 tHagideatifyithe 10 i n
particular, is generall Y hori zontal, curved, arcuate. and inclined slightly
upward i n t hePfiBtgartrigge 11to trepeisteron as illustrated in Fig. 9. Referring to

Fig. 17, the shapey@f:.t j de rail.s and. the further, hotizont al.
translation of the%“‘n‘pgggﬂ?ﬁ'& °f35°5\§°?%%°"8ﬁ8“ : }hﬁeﬁb‘?lﬁmoﬁl the 15
notion arrow ifdthecients' 408 Fisl Dland 8! i id chaterdplate@ itk h phint'CarBidgevelitr at ed by
the notion arrow 164 and also to translate vertically upward as i1 ndicate by

t he noti ord ar PRGOF AR regesvairsewith one oxmpte Veritsecan alsolbiedised. f br the printer ong t he
gui de rails, onbi.nati qn of, fhese three potions, indicat by, the
motion arr omaggfﬁg-ﬁgﬂ?“ a‘i'f?ﬂl,fgb ticarridge, G%P@@“@@G%iijm\?nﬁri nt

152, 150, on PREREYHESUATE0AN e ok i be eflieRRledRfo SRARRTTTY ° U
cartridge 1 | pfihtcantridgé 1 havingithree dseA@ivsicontathing the thred primaiyrhudg® on t he

top wall 31 of the_print cartridge contacts the latch spring |48 on the
carriage 119 at t hEurhar: iés contemplated dhat atpsint eartridgesan he dgesngs. The

e i nai ol TR RN el 8% S il coPrbbERBuRirRed Snbes B ik or i

cartridge 11 qammetapﬁﬂasﬁ%i«éﬁfméﬁmesﬂemwnsmmw% , 154, on the

carriage 119. At this point the 'datuns are not yet seated, just in contact.
The print car THEIGARRIAGEr eafter pitches downward as indicated by the

"3t ch 50 and | at chiBHer Gt 48 s jeparalley b Preu Rk Srote sBE pr i nt
cartridge illpst a1 £ i The Oy his GOBY hiUIFS etd Tk Hhﬁtoqﬂégg@@iig&ﬁ on the

print cartridge 11 and the datuns 1 onthe cart snap

into placH) mbjandgs irethd réeveesel ditectioss fr the gath4d tisepdper thitoughethe piifiteome. Fur t her
downwar d pitc%ngznof .the print cartridge is arrested by the rear wall 135 5
of the chute 189, t%@l@ﬁwnﬁé”yﬁﬂwﬂﬁ’e di npl ed contact pad 137, and the

i d 156 ' ' 1 s f ) i ved |
Lhe cartiage 110 aRefekstas i oY FFALD AP i arings'Hdinkits 3 "
appr eci at ed tb&ﬁagdfn@asbazsmaseﬁﬁgwlsll@stﬁféﬂ&jeﬁvw&x?iagﬁaewwo'Fu"! nt

cartridge out of the printer until this point of latching or mating is
reached. Thi sshaped erch suppdstsni28ylocatell dt0tspnds cThese archsappartsyprovide UNLOADI NG

Referrin o Fig. 2U, to unl oad print cartridge 11 froma carriage 119,
the end %séer Eﬁ&"ﬁé&b@fmﬁwgeaﬁﬁ@éew qu‘e%’t&) “wall or lid 31 at the rear
of Jthe print cart! Refsrng BEFiREIdN2 GRS, HiGafiide epg%gytmaﬁ@éyrgg%ggég“ age

119 as 15 illustrated in Fig. 9, an ce nmay plied to
t he button-|i k3l thetieaghgectivepholdhand align thénkejetpniatredrtfidge bl asillasteatedie

downwar d notipn..indicated by the notion afrow 171, and the print cartridge
pi t ches upvvar’d‘fh&séj" ﬁﬁ&’c‘g’f’ﬁ% afy cqnsiucigd M°W6M@W°Mﬁ§sﬁ&funs 18, 20
on the print ﬁﬁ(’ﬁf’ i : i [ tums
152, 154 on the caw?'gg%kﬁé’x’%z‘@[rﬁ%@%ﬁg%w %weoﬁﬂi%r?glgggft@g@%‘&ﬁ?he

ot i on ar25ow-~133] 4 right sidl evalipd84; ahdoa teahongndwill 35.1 Debatesdich e re wayl t he

nmoti on of arro 1ﬁ7q21900nt inue until the latch 50 unl atches fromthe | atch

spring~; |48.1320fthe ghyte is adimpledcoptacspad 132 The epntectppd basian engage t he
[ 29 th i nf- - : L0t i i ti 172
5o that he ponRbmelic BRIk Sfcohtaffilesditl cobtdfrs thitASBld SRS T O" 27

It should be eqnespenditgcorticsomtiediaraitcain330Figh? am the prinfearidgéd1. hat when
a print cartridge is unlatched, the upper rear corner 174 of the unl atched

print cartri oéis Bawer therinten Uidanekes slestricaleantacs withfthe printearmidgeand | at ched
print carqgyi . t tel-dge sjts.cocked conpared to the
| at ched pstro:’ n?%glrlg:‘?&gﬂ#ﬁfﬁggggftggl{eufrwé'gg?%%i"?e%@%ﬁ%‘ i ndi cati on of

unlatching to the end user 30 and al so provides a gripping~T surface to the
end user.




16 11 May 2004 Referring to Fig. 21, after the print cartridge 119 is

unl atched but still remains in the carriage 119, the end user grabs the
gripping surface 174 and horizontally translates the print cartridge out of
the carriage as indicated by the nDtiﬁp arrow 176. Al t hough regegods C

enbodi ments of the invention have been described and illustrated, the

invention is nBfmpled Bshthdt PhdLr R rhMEnkpe priht @arfrﬁtg@@?axﬁrca@ﬁigwg&rrent of
parts so described and illustrated. The inventionis linmted only by the

clai nms. digclosed indip m4)mé109i7 sn@ul@h ‘MNedr-Lénean Springeonnedt Stpsaredetus f or

al | owi ng n I nt. car to a carnage (119),
sai d app S’EI{'REOI%EWE‘%% c(aét IEIYH mé%q'efirllbé\g&%ﬂ’%i%aﬁn ng: a generally
rectangul ar priwy digpldd doneRt PR 3¢, Higs. 10212,12@d f1B lasd held éh placcoapdirsor i zont al | y
spaced apart and generally vertical side walls (25, 2641 vertically spaced

apart andthgesasmalll 1>35m§|eﬂcﬂtﬁm&ﬂ 131y %ﬁﬁnﬁdﬂgdﬂmﬁt‘%‘i qrzthe cauriage hase

hori zont a k |1 24,
27y 10 och TSl e A ARRGRL P ¥k Fight cliRBHIANT iPAEK 1 < €
cartri dgecafridge D19uThe dﬂ(drd:ihe pmsqm\reneﬁeaogeaqmmﬂoyn topatinggoaboat thy  ext endi ng

and planar print_head (15), said print head ) having an array of
verti cal IV“E@Eﬂ’ghm%@’dﬂpﬁ‘ém&ﬁ?Fﬁ’rfé‘ieésrﬂnﬁf‘?mm%ﬁt ff-ces from whi ch issues during

oper afg on of Sﬁéfégﬂ{gtﬂt 6r1'zd9§d Yﬂwda@ea'dnyeaéﬂmwaqil m3diseerag i nk

droplets, and sai having a pl anar outside surface; 15 an
el ongat e cmpptd1tis ragguidqcra(l 2 9@ The guidd rajls asathd ghiding fegtumefqmstalb%andz 6) and

sur f ace oreExig R ciqges Sy aPRiegd e Rl dar (RO S0y 20 o
gener al | yeJog fgg?de%@ié genefang Ihéhﬂgnﬂhwreed, afcddte) aiOiMeliRA sUBhthRistvadly | age

body ( 119) eneral orizontally receiving said print cartridge ( 11

), sai d cmahestmm“\j” dumung apdlustratad & Fig. S pbeguidprails léﬂ@ng@qéh%u ly
end vy 1 el of i BE 80es 2 oo S el o e ERMI SR B AP 140} on S
first si d@me.ﬁilgg 19fFigap.d chute ( 131 )

Further, the guide rails 140 in the chutes 131, Figs. 12 and 13 serve many
functions. First, the rails act as a target for the user when initially installing a print
cartridge. They aid in locating the print cartridge 11 in the carriage 119, Fig. 1 which

20  is only partially visible to the user.

Second, once the print cartridge is resting on the guide rails and the print
cartridge is pushed horizontally forward by the user, the rails guide the print cartridge
up and over the primary and secondary carriage datums 152, 154, Figs. 12, 13, and
14, described in detail below. Third, when a print cartridge is being unlatched from

25  the carriage by the user, the guide rails limit the rotation or pitching of the print
cartridge as illustrated in Fig. 20 so that it does not come tumbling forwardly and
downwardly out of the printer 114.

Referring to Figs. 10 and 12, located in the right side wall 134 of each chute

131 is a cantilever spring 146. The spring 146 has a major axis that is horizontal.
30  The cantilever spring biases or urges the print cartridge horizontally in the negative

“X” direction as illustrated in Fig. 9, against the primary datums 152, Figs. 13 and



25 for engaging said elongate supporting lip (29) on said print cartridge
(11) and for guiding said print cartridge generally horizontally into said
carnage. 2. (Anended) The carnage of claim 1l wherein said horizontally
extending rail (140) is arcuate. 30 3. (Anmended) The carnage of claim1
wherein said horizontally extending rail (140) is inclined slightly upward.
4. (Anmended) The apparatus of claim1 further including qlsﬁgpggoglongate 3
5 supporting lip (29) located on said seaend side wall of sai'd cartridge
body (11), said 18 11 May 2004 second el ongate supporting lip (29)

|i kewi se bei ngl4)ahahé edrribge AaiescrlediRbe@itbslole SUTface of said top wal |

(31), and said apparatus Turther including a second generally horizontal
rail ( 140) on sai dindEige9i16; e 19adnd 16f referenceaiunietal( 1483aditateos 1889201 Ny
sai d second el ongate supq@r.ti ng, lip (29) on said print cartridge and

gui di ng said Yng @ O@gHéPapllwnsmwewualanynk-mtpnmrd1¢,£igalge
(119). The ap B ' . LN ding a l.atch.lqcated on the
top wall of t%ﬁ@%tqcﬁs%%%téﬁgﬂgg%gt ﬁihgsg?&gt%‘fgﬁ H3gRfTed on
the carriade aondcHi@véitheidesign obRoavebt IvwiptiriterRight. TR ég?ﬁ? phe
print cartri dge s ful I¥ received in the carnage, the latch I's anically
engaged by t hdatchp@nFigp?imeldedintg thedididlipf th prinpeatriige as ilfustrhted i Figaher ei n
said top wall %3 has ? | anar fouts' dg swaf ace, said |atch (50) including
a latch ranp (51 erleé%ﬁ'ﬂé”tp&% PLgach chute 3|y andgbey arg fabricated fremah wal |

bei ng di sposed;j sipetimetal Bark ¥s fi S wal | (31).
7. (Anmended) A% hod of hgri zon?’é‘f’%‘i% |g§ gwp‘?ﬁ{%a@g?%ﬁﬂg‘g&?‘il ) into
a carriage (1m9ldedintheioutsids walls ofttlpshutds: 1320 Thp partdsialsaaitafied tds Nt

cartridge,411) hotizental Ly . forward into a carriage (119), both said print
cartri dge1 nd ?&F‘b“%ﬁ?&%éé‘%&tﬁgﬁ%‘dm E%ﬂrﬂﬁ%‘ﬁalhag@ﬁﬁ%?llﬁ, The2, 154)

ext endi ng 11p oo g mdenaPhioShopcr UG thd HrePpheE HROEHBnscel B o 1 1
extendi ng gui destalling a prinécartriige 3Rk €lté frafiRaffecting the print cartridge in the
chute along side.
Referring to Figs. 12, 13, and 14, located on the inside of the left side
15 wall 133 at the bottom of the chute 131 are the primary datums 152 of the
carriage 119. The corresponding datums 18, 20 on the print cartridge illustrated
in Fig. 6 are urged against the primary datums 152 in the chute by the cantilever
spring 152 in the right side wall 134 of the chute 131. Located on the inside of
the right side wall 134 at the bottom of the chute 131 and directly opposite the
20  primary datums 152 are the sccondary datums 154 of the carriage 119. The
secondary datums 154, Figs. 12 and 14 engage the corresponding datums 18, 20
on the print cartridge illustrated in Fig. 3. There is a single tertiary datum 156
located in the rear wall 135 of the chute 131 above the dimpled contact pad 137.

The tertiary datum locates the rotation or pitching of the print cartridge about
25  the “X" axis to a known point.

OVERALL DISCUSSION — CARRIAGE AND PRINT CARTRIDGE
INTERFACE

Referring to the figures. with particular reference to Figs. 15-21, the print
30  .artridge 11 has a low profile body with mechanical interfacing features that



25 ¢) sliding said print cartridge (11) into engagement with said datuns on
sai d carnage by substantially horizontal sliding novenent of said print
cartridge lip along said guide rail of said carnage; and d) |atching said
print cartridge (11) in said carriage (119). 30 8. (Anmended) The nethod of
claim7 wherein the step of translating said print cartridge ( 11 )

hori zontally forward into said carnage ( 119) further ipchudes Bhe step of
pitching up a front end of said print c?gtridge by prOV|&|d§“hﬁ %%mard
angul ati on of said guide rail (140). 11 May 2004 9. (Amended) The

met hod of claim.7.wh he step.af transl ating said print cartrldge( 11
) hori zont al I?Eg %?‘e‘[f%f’ﬂt%c%%c& qdr’?ﬁ°§b’§°f‘vm°%l‘ffﬁrﬁ§m°°2 PERHEE he step
of Pi tchi Ny dgtemakigywitnd pRldohifusiaheriabtimedsd 1 i dge by providing a
vertically dowwardly directed force froma latch spring (148). 10.

(Anended) The net h’Btblonrbﬁlemsﬁeqt\/oéﬂxelpmntbﬁhﬁ@;bodyreﬁetsctbith@diyvm sai d
front end of ;sajd int cartrid perfornmed after_the step

of
pi t chi ng up d@ViRe JPBﬁ’E‘séFﬁT"B%g’sadiﬁﬂe‘M”‘thﬁﬂFﬁ‘m% W}aﬂo}lﬂlﬁ&l@fl\ﬂ /N m N

zupk ) ) o B e o) o P loethy bl el BIOHE B of Bt 2 o ca

ca] ca] ca] ca] of teeprintaehttidgebadyctalbeatinimized, thésby thihimizing the overall
height of the carriage 119 and hence printer 114. In particular, the height of the

print cartridge is kept to less than about 47 millimeters. The low profile aspect
also helps to minimize the width (along x-axis of Fig. 9) of the carriage 119
10  which reduces width of the overall printer 114.

The mechanical interfucing features enable the print cartridge to be
installed into chutes or receiving pockets 131 along a direction indicated by
reference numeral 158 of Fig. 15. This enables “stackability” of printer 114 -~ it
allows other devices such as complementary electronic devices to be placed on

15  top of printer 114. This in turn allows printing system 114 to be used in many
more consumer applications than conventional printers or printing systems. The
mechanical features include lutch 50, datums 18 and 20, lips 29, and/or other
features that engage corresponding features in receiving chutes 131. More
details of the mechanical interfacing features will be discussed below in the

20  sections titled “horizontal loading” and “unloading"”.

HORIZONTAL LOADING

Referring to Fig. 15. to load’ a print cartridge 11 in a carriage 119, the end
user translates the print cartridge horizontally forward toward the carriage as
indicated by the motion arrow 158. The guide rails 140 as illustrated in Figs. 12

25  and 13 act as targets for the end uscr because visibility of the carriage is
restricted by the housing for thc printer.

The print cartridge 11. Fig. 16 has a lip 29 in each of its side walls 25, 26.
The underside of these lips first touch the guide rails 140 at the contact point
160, Fig. 16. The lips on each side are placed on the guide rails of the chute 131

30 by the end user and the guide rails thereafter support the cartridge vertically. At
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motion arrow 163. As the print cartridge 11 slides forward along the guide rails,

the combination of these threc motions, indicated by the motion arrows 162, 163

»)

and 164, causes the datums 18. 20 on the print cartridge 11 to be brought up and

20  over the primary and secondary datums 152, 154, on the bottom of the carriage
119. '

The motion of the print cartridge 11 illustrated in Fig. 17 continues until

the latch 50 on the top wall 31 of the print cartridge contacts the latch spring 148
on the carriage 119 at the contact point indicated by reference numeral 166. The

25  latch spring causes the print cartridge to translate vertically downward as
indicated by the motion arrow 16S. Next the datums 18, 20 on the print cartridge
11 contact the primary and secondary datams 152, 154, on the carriage 119. At
this point the datums are not yet seated, just in contact. The print cartridge 11
thereafter pitches downward as indicated by the motion arrow 167 due the

30  contact between the datums and the shape of the latch 50 and latch spring 148.
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the latch spring 148 continuously pushes the print cartridge out of the printer
until this point of latching or mating is reached. This feature is binary and
10  prevents false latching.
UNLOADING
Referring to Fig. 20, to unload a print cartridge 11 from a carriage 119,
the end user applies a downward force to the top wall or lid 31 at the rear of the
print cartridge. The print cartridge extends out from the carriage 119 as
15 illustrated in Fig. 9, and this downward force may be applied to the button-like
feature 42 on the lid. Thec downward force causes the downward motion
indicated by the motion arrow 171, and the print cartridge pitches upward, as
indicated by the motion arrow 172, as the datums 18, 20 on the print cartridge
11 pivot around the primary and secondary datums 152, 154 on the carriage 119.
20  The downward motion indicated by the motion arrow 171 and the upward
pitching motion indicated by thc motion arrow 172 continue until the latch 50
unlatches from the latch spring 148, as illustrated in Fig. 20. The guide rails 140
engage the lips 29 on the print cartridge 11 and limit the upward pitching motion
172 so that the print cartridge does not rotate or pop out of the printer.
25 It should be appreciatced from a comparison of Figs. 9, 19 and 20, that
when a print cartridge is unlaiched, the upper rear corner 174 of the unlatched
print cartridge protrudes beyond the back wall 27 of the adjacent, latched print
cartridge. The unlatched cartridge sits cocked compared to the latched print
cartridge. This feature provides a visual indication of unlatching to the end user

30  and also provides a gripping surtace to the end user.
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parts so described and illustrated. The invention is limited only by the claims.
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10 said bottom wall (14) having a lower surface for said print cartridge (11) upon
which is carried a generally horizontally extending and planar print head (15), said
print head (15) having an array of vertically extending fine-dimension print orifices
from which issues during operation of said print cartridge vertically downwardly
directed ink droplets, and said top wall (31) having a planar outside surface;

15 an elongate supporting lip (29) located on said first side wall (25, 26) and
extending generally horizontally and parallel to said planar outside surface of said top
wall;

said carriage having:
a carriage body (119);

20  agenerally horizontally extending chute (131) mounted on said carriage body (119)
for generally horizontally receiving said print cartridge (11), said chute (131) having
horizontally spaced apart and generally vertical first and second side walls (133, 134)
and a generally vertical end wall (135); and
a generally horizontally extending rail (140) on said first side wall of said chute (131)

25  for engaging said elongate supporting lip (29) on said print cartridge (11) and for
guiding said print cartridge generally horizontally into said carriage.

2. (Amended) The carriage of claim 1 wherein said horizontally extending rail
(140) is arcuate.
30
3. (Amended) The carriage of claim 1 wherein said horizontally extending rail

(140) is inclined slightly upward.

4. (Amended) The apparatus of claim 1 further including a second elongate
35  supporting lip (29) located on said second side wall of said cartridge body (11), said
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5. The apparatus of claim 1 further including a latch located on the top

wall of the print cartridge and a cantilever latch spring mounted on the carriage and

10  having a generally horizontal tab so that when the print cartridge is fully received in

the carriage, the latch is mechanically engaged by the latch spring.

6. (Amended) The apparatus of claim 1 wherein said top wall (31) has a

planar outside surface, said latch (50) including a latch ramp (51) leading to a latch

15  wall (52), and said latch wall being disposed perpendicularly to the outside surface of

the top wall (31).

7. (Amended) A method of horizontally loading a print cartridge (11) into a

carriage (119), comprising the steps of:

20 a) translating a print cartridge (11) horizontally forward into a carriage (119),

both said print cartridge and said carriage have corresponding datums (18, 19, 152,

154) for aligning one with the other;

b) engaging an elongate horizontally extending lip (29) on said print cartridge

with an elongate horizontally extending guide rail (140) on said carriage;

25 ¢) sliding said print cartridge (11) into engagement with said datums on said

carriage by substantially horizontal sliding movement of said print cartridge lip along

said guide rail of said carriage; and

d) latching said print cartridge (11) in said carriage (119).

30 8. (Amended) The method of claim 7 wherein the step of translating said print

cartridge (11) horizontally forward into said carriage (119) further includes the'step of

pitching up a front end of said print cartridge by providing an upward angulation of

said guide rail (140).



10t ndE: /  10m 10%& ()-, 10%v& ()-s10%& ()-L"10%& () -

F109%&' ()-910%& ()-MdE:/ 10m+ "10%r& ()-)s1l0%& ()-Y(10%r& ()-&

10%m&' () - 9B810%& () - f#m' 10%& () -OnpdE:/ 10mB610%& ()-5

10%m& ()-3"10%v& ()- 010%m& ()-.F 10%g ()--- 10%r& ()- pRRGaylQ8pa 09Z& () -
109%Z& ()- 10%&Z& ()- 10%Z& ()- 10m 10m~10nmS810%r& ()-kbC 10m 109%&Z& () -
109%Z& ()- F 10%Z& ()-10%Z& ()-yl0%Z& ()- 109%Z& ()- Nornmal" "Heading 13]c"
"Headi ng 23] c" "Heading 33]c" "Heading_43]c" "Heading 53]¢" "Headinhg 63]c"
" Headi ng 73] c"9."(|=4ga@nd¢3) Bl wethodiehelping 7 gdjeeeimthe zanﬂ]a%saﬁnnmom

. &09CPLT&A| f.80 3057k . i e B

@- 1N PR ﬁfyffﬁ%3311%%%5}?6@3%5?{&%?‘%%3%3?15935‘&"3‘&%‘31‘?@8{?%%? Rw
Foggg}g I( )aééf_éﬁ?{gll WO i 3&%%@8693'69? tHe Waldphtit dBieddgecbyt providing a vertically

<=>? @\BCDlPEwadlyMirereR Sk kw3 latoh spepg §48)hi j kI mopgr st uvwxyz{ |} ~

10. (Amended) The method of claim 9 wherein the step of pitching down said
front end of said print cartridge (11) is performed after the step of pitching up said
10  front end of said print cartridge (11).



