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BACKGROUND OF THE I NVENTION [Ol] The invention relates to an e '
connector that provides a separable interface between a pri nte”lmwmmlmmmlw“m
and a substrate. [02] A typical inkjet printer includes a printer g qstgtri dge
that is controlled to dispense certain colors and anounts of ink ont'o paper
in particul ar pat¢GNNECTURASSEMBL ¥ FORRRITER INKECARTRIDGEed by power and
data signals supplied by the printer to the printer cartridge. A printer
cartridge connector systemconnects the printer cartridge to a circuit
board WBAKIKGROUNIDKIFETHEANMENTION a manner that allows the printer
cartridge to be easily replaced. The printer cartridge connector system
conpri spa]a PR iBRAAEE rélhtes 3o R dléRficat QORREKR thaPPidvileP ANscphiable! t@facd Ne

i nkj et printer provides power and data signals through the circuit board to
t he pri beteieercaprinict ernnegipt and 4 spbsuats. conveys the power and data signals

t hrough the pen connector to the pen substrate to di spense certain colors
and ano[i2]s 4f tyipidal amkjet pamter indl@8} aApuotey eattiidgeathapis womrolledntoedispanse

transfers power and data sighals froma circuit board o a,pen housi ng. The
pen noutSTHE PRI AP o LB ot JAPshih e b etEisa: Bie SHES durl PEGERY s ot o
is ali gah%cboa&w&m;y 996\/@{ And 84 %@ﬁal@%ﬁpﬁﬁaﬂ%}bﬂw -prfﬁ&@ tO ¢he ﬁﬁﬁ@ﬂ@iﬁﬁdgepwdes a

flexible filmcover that extends al on&ma front "surface down to the pen
subst r ap@éntahé¢astiidge comegstardygamecobnedtoihe puntes sertpidgepleradéivnuitahoatdowithia the ont

_— . ' ' i . hat. ' . and
dat oot skt BrnieEH B (AT 2 oF B SRl GR30 5 1B! BGRHC, RBVRnY

subst r aggtritge Véon@edto G PReh OcahSithe¥ 4 e doffectdrexi pistef icbAidecidre adl £ pbii aces
are wire bonded or soldered tg the pen substrate and carry the data and

pover sHubsunts. fihe inkieteorinder nieyidemppver gnd datasignals theough the Cirquuf)bogrkto the

convent j ' r t i g : ' | , and
ol ungor PR, SOl oARANGE (B LRRGERe oW MilCun APLET Bkt B A 0o
a front cameétace the pemsubstrate apdisperse sertaih eolopy andgsmonns df ddadred puperhi n t he
housing in alignment with the apertures and contact the printed circuit
board. [03¢ PAWIESEntLARNL @ite KA tRIAEfeRf pdwie ah® tsth Rignhl WA cirb\Gt Baded t ur es
and are retractable into the housing. [ In operation, the circuit board
conduct ¥ posRhousiee. dAhe pen fausiag inchides Becpassanthly ead erenSybstrys . Thegemen
housi ng i ; ' | ea LM DI

pri nt or “Eaa8; i Bhed RAAREIEIAY St R saNirhlly P Ehe BER Tl RtbdB o 1
cont act flpatile falnd caver thatsérgehds alongnb drdntesutfacesdowgn ob thehperprubiatrete whichdet or

in elecfrical coptact with the springs.. The plunger . .
Iocateg1 on a bottom surface perpen 1culargto the ?’ronp sur?z?ce. The flexible film contains

contact pads that receive power and data signals from the printer connector and are connected
to the pen substrate by wire traces located within the flexible film. The wire traces are wire
bonded or soldered to the pen substrate and carry the data and power signals from the contact

pads to the pen substrate.

[04] The conventional printer connector includes a housing, compressive springs, and
plunger contacts. The housing is mounted on the circuit board and includes a front surface
containing apertures. The springs are located within the housing in alignment with the
apertures and contact the printed circuit board. The plunger contacts extend out of the

housing through the apertures and are retractable into the housing.

[05] In operation, the circuit board conducts power and data signals from the printer to the
springs. The pen housing and printer connector are aligned with each other within the printer

cartridge connector system so that the plunger contacts touch the contact pads and are pushed
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contacts then conduct the power and data signals to the contact pads which,
in turn, conduct the power and data signals down to the pen substrate via

the wire traces. [06] The printer cartridge connector systemsuffers from

several flaws. First, the printer cartridge connector systemas a whol e

i nvol vemtdrRyholsing ol pEMBOSAbSoF Iéle@tiBalROhiAcHRith GRS Spraipd. ITHe plGmee,
which creates a large risk of failure or damage. Second, the prlnter

connect emntiviudien gon cbthelgw@n dnd datasignglsrortke eqriact pails whisht inetupm, icanduct
cartridge connec
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contact pads on the front surface of the pen housing is expensive.

Ther e i éeligaiceand inticate, pnhlqht @patcsaatlangdwkcﬂrfnémemr daygem Seland, ithe pum@st and
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connect §ysteniltal dedifbda Tmmusa atdi@ivird @llad@ isaRBli@rfoconded? eadht @Intde O PAPGLRE
i ncl udi ng a_housi ng that hol ds spring contacts, and a {)en substrate. Each

of the PEmubsdhesebersnting aslapgeccollection ofsyige taneg sridin the fleniblgElns Aoy r at e,

and a c t gtor
housi ng%l %éd'?lgga‘?g%gen s?(;;]?\heag |s{&§ft§£\g I<iatsnn€gtlﬁ1%nct ﬂ%‘hﬁ%’g atrﬁﬁedgggaﬁgg%gpads in
a seconHinpllpke flaable finpesviee nstidau Iraamtthe thetadtipads op kienontBitfkte QIHBEREPTI ON
OF THE W NGS [09] The invention will now be described by way of exanple
with r ePASEIEAR SXRFIFINE acconpanyi ng drawi ngs wherein: [10J Fig. 1 is a
cutaway side view of an electronic cartridge connector assenbly in

accor dalf7d wi'here ds achgsd dor@nprinder ¢aisidge coangctomystem gt is 1ql]USFa§d thatjig g

cut anay t e connector assenbly and the pen
connect%@élfeﬁa}{rr%%\éé %xe'?@?}lima?g'te cgﬁﬁi?lgﬁélgs?étg&is a rear isonetric view of the

pen connector in accordance with an enbodi nent
SUMMARY OF THE INVENTION

[08] A printer cartridge connector assembly comprises a pen connector including a
housing that holds contacts, a printer connector including a housing that holds spring
contacts, and a pen substrate. Each of the pen connector contacts has a tail end soldered to
the pen substrate, and a contact pad engaging one of the spring contacts. The pen connector
housing holds the tail ends in a first plane, and holds the contact pads in a second plane that is

perpendicular to the first plane.

BRIEF DESCRIPTION OF THE DRAWINGS

[09] The invention will now be described by way of example with reference to the

accompanying drawings wherein:

[10] Fig. 1 is a cutaway side view of an electronic cartridge connector assembly in

accordance with an embodiment of the present invention.

[11] Fig. 2 is a cutaway side view of an electronic cartridge connector assembly and the

pen connector in more detail.



of the present invention. [13] Fig. 4 is an exploded rear isonmetric view of
the pen connector of Fig. 3. [14] Fig. 5is an isonetric view of the
printer connector in accordance with an enbodi nent of the present
invention. [15] Fig. 6 is an isonetric view of a front |oad pen contact

forned [1n] acgy gr SanrRaMsbhieRid vidw BT thatpeN SoERRA inBdtbrdahcd WRh BA %ﬁl%&lment
I nventi on. Fig. 7 is an isonetric front view of the front | oad pen

cont actOfathdp@wm@mentl@ad pen connector formed in accordance with an
alternative enbodi nrent of the present invention. [17] Fig. 8 is a rear

i sonet r 18] vi Bng. 41s anhexplodod tear Gactheprénviewrud ¢lot joem cohnéetey. of Fignidt h partially and
fully-1oaded front | oad pen contacts. [18] Fig. 9 is a rear isonetric view

of the fidpntFigoiéh 4ncisoraefio @tdwoof the iphinteh €ofirfetdl il 8adrdaace withhaenbolligitint t 0 a
final position. [19] Fig. 10 is a hidden line view of an end section of the
front %fatheﬁ@ﬁent[@@}mmg 11 is an isonetric view of a top |oad short pen
contact formed in accordance with an alternative enbodi nent of the present

i nvent i HAl [Pig] 6 1 an isometric vigwi of onfeemti lead, penvcasttacs formped) inagcqrdance ovittean or
and two_parti al n co tact formed in accordance with an
alterna?lllp agt ron\éocrlr@%?fg?t% Ep1edER T Mvent i on. [22] Fig. 13 is a bottom

| sonet ril%] vi lglg 9f1s E\Q elsc;[n? ric ? ont Bi%gv 810 Hlnefc tn(%rloacf pen gontact and a front load pen

connector formed in accordance with an alternative embodiment of the present invention.

[17] Fig. 8 is a rear isometric view of the front load pen connector of Fig. 7 with partially

and fully-loaded front load pen contacts.

[18] Fig. 9 is a rear isometric view of the front load pen connector with the front load pen

contacts bent to a final position.
[19] Fig. 10 is a hidden line view of an end section of the front load pen.

[20] Fig. 11 is an isometric view of a top load short pen contact formed in accordance with

an alternative embodiment of the present invention.

[21] Fig. 12 is an isometric view of a top load pen connector and two partially-loaded pen

contacts formed in accordance with an alternative embodiment of the present invention.
[22] Fig. 13 is a bottom isometric view of the top load pen connector of Fig. 11.

[23] The foregoing summary, as well as the following detailed description of certain
embodiments of the present invention, will be better understood when read in conjunction
with the appended drawings. It should be understood, however, that the present invention is

not limited to the arrangements and instrumentality shown in the attached drawings.

DETAILED DESCRIPTION OF THE INVENTION

[24] Fig. 1 illustrates a cutaway side view of an electronic cartridge connector assembly 10
formed in accordance with an embodiment of the present invention. The connector assembly
10 includes a pen connector 14, a printer connector 16, and a pen_substrate 18. An assembly

housing (not shown) contains and orients the pen connector 14, the printer connector 16, and



(23]. The foregoing summary, as well as the follow ng detail ed description
of certain enbodi nents of the present invention, will be better understood
when read in conjunction with the appended drawi ngs. It should be
under st ood, however, that the present invention is not limted to the
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an el ecipright so that $ide ddgesQnure pepiendisslantyl the pen obstract 181 aChopaacunaestbt h an
enbodi nent of the present i,n&&i on. The connect of asgerrbly 10 includes a
pen conHeedngpets power aid; dafastignabnitemitag prigier cangecionkhtodnepen sitbetrag 18.4n
assenblly housi ng  (not shown) contains and orients the pen connector 14, the
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18. [25] The printer connector 16 may be a generally p]anar substrate that
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22 of the pen connector 14. The printer connector 16 Includes spring

cont actmié ¢dmatctex flé ruload¢snpowlerasndadatacignelsatogthe pen cubstiate 48 dea dibgpen 28
toward the (genlfconnect or 14. The spring contacts 26 electrically engage the
pen contP8BEGP 'f4. The printer connector 16 provides power and data signals

to the pen substrate 18 via the pen connector 14. Z%Qe pen substrate 18

may be BOhenBhieapsny sybstpts 18smpk be generally pladar supgpite padep suiferer By to

the peny g 814 <M e top
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printer_connector 16 via the pen connector 14, The pen substrat.e 18 uses
e povRsh SHTF e & v R Es o0 SRG e rom b SRR BN A Vip 4R BEh and
col or ofonh&dter 12.7] Thé PenZsubksiratet RS theCpbw¥RYnP iddR sﬁ§ﬁ;w_s ab difjRnky itk er
cartridge connector assenbly 10 and the pen connector I4 in nore detail.
The perahponuiate amound, pagterm;, gnd colprofdok. away t o show short and | ong pen
contacts 3 8 and 40 which are thin strips that carry power and data signals
bet ween[2fhe kigi dtildrstratennenitayvayl8danigw ditthp emingw lvattridgeeca@ectdhasssinblyt 1Gand

| ong pen contacts 38 and.40 are forned in se nts. that,include contact
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Wi th t adhortend JofpenldtRttmBgid FRGHichAr e SGPE Ak 85k Powe Hdtdafsipads 48.
The contact stens 42 are encased within the pen connector 14 and extend
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i
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bst 18.. The tail ends. 46.0f the sh | tacts 38
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beans 48 are short flat strips that are fornmed |nte<2;ral w th, and extend
per pendtGullhe Fontaskappds Adelecirvally engagstthp springidontate 26 ef dret pronteioeannectdg

retain cont.a s 44 and.contact stens 42 within th en,connect or
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bet weenpdrpdutit B fréaNthe Conddsicd 42N ATERI1GERAS 86 arSictdaied! & cotfesp&idnd pen
contacts 38 have a raised rear portion 36 al i4gned in the long stemplane in
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tail ends 46 soldered to traces on the top surface 35. The short and | ong
pen contacts 38 and 40 are aligned generally parallel to the printer
connector side edges 28 so that the cehtact pads 44 of the short pen
contacts 38 and the | ong pen contacts 40 touch the spring contacts 26 of
the printer connector 16. [29] Fig. 3 illustrates a rear isonmetric view of
the configuration of the pen connector 14 in accordance with an enbodi nment
of the present invention. The pen connector 14 includes a generally
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-5 .generally parallel to the bottom edge 52. The first housing aperture
row 57 is closer to the bottomedge 52 than, and is offset wth respect to,
t he second housing aperture row 58 to afford a conpact contact pattern. [31
] The housing apertures 54 include rectangular stemcavities 59 and

rect angyf cedSR MeGRM shb&mtOrs. TRErekdtith Giths 1€ arexPoRflaf Seip® tiat Be foliRed

housi ng apertures 54 toward the bottom edge 52. The beam cavities 60 extend
out of integrdl owigh, repdagrenduperperslicudantyy away frorh ethe sonteoh patlyed4s 2 The iretehiaem

stem.cavitjes, 59 ar
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apertures 54 and be retained wthin the housing apertures 54. The beam
cavi t i egor6on 36 dlignedtih ¢hei losgstemgriarenid order émadcomnufdateidaccorenbatd ptedtondf by

i di for th tentjon b 48 (Fig. t ter the h
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integral with, and extend perpendicularly away from the rear surface SO of
t he penthpdrigieAgOMBCIorhe. et ention walls 61 extend parallel to each ot her
fromthe bottom edge 52 across portions of the rear surface 50 al ongside
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each ot Hareriangep it B esnfiplit aedindo ot Bhion w5 PR 75 BPGfsmt o
the botipmiedqenasy. The rows are aligned across the rear surface 50 with
the first row 65 c?osest to the bottom edge 52. The wall segnents 62 retain
-6 thagphopy bk BGNnARMsAGbR shdBloRl JerdRiol LlinRels 53 ARNSEAMRIARI 49,
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[34] The el evated supports 73 thus maintain the tail ends 46 of the | ong
pen contuiteee Sho the frontispeface; 3. | Thabpusing apsrturep a4 gppgeneidly the pame size sl 5r o
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tail end row 75. ew se, the contact pads 44 of the short pen contacts 38
retained in the first housing aperture row 57 correspond to and are
perpendicular to the tail ends 46 of the short pen contacts 38 retained in
the second tail end row 76 and thus th& first housing aperture row 57
corresponds to the second tail end row 76. [35] The tail ends 46 extend

per pendi cul arly upward and away fromthe contact stens 42 when retained in
the short and long retention channels 55 and 56, so the tail ends 46 are
aligned in a tail end plane 77 that is perpendicular to the rear surface
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wal | . segnents 62 of the third row 68 and thus hold the short and | ong pen
contacts 38 and 40 within the short and | ong retention channels 55 and 56,
respectively, and the tail end plane 77 maintain the coplanarity of the
tail ends 46. [37] The short and |ong pen contacts 38 and 40 incl ude

di anond | Lk |
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ai ds 86 connect the short and | ong pen contacts 38 and 40 to a carrier
strip 8®2A|f i The Lhohedml ¢orighestahiont clandell ditg apd rb6c mehalet geridBaln eectlhgalae

secured to the n_housi ng. 49..  [40] Fi.g. 4.illustrates an expl oded rear
i somet r F‘%Eeﬂﬂoé‘vx‘/"’?ﬁ% (llhg‘ab@ﬁ%e fe@}al Mﬂb@“ﬁe&eng Pe“PﬁBS‘&‘zlﬁ'ﬁlY é‘?"%t Ty tg@ is

at t achedsf Quielle Jo0nseht ipgﬁ‘ hehdSe 86, Ghe rhE€ndRPWhILED eﬁtgﬁ% @;&Jaﬁel%-eam%uﬁar rier

strip 89 is used to |load the short pen contacts 3 8 ong pen contacts

40 (not frehotim)bottgm edge dRactdse pprions ofitherrgangirfater 80 atomgsidathee $horiganddnng

Curt acerestrion apeh T SR B oD A5 SRR G bRl N ER Rl °

posi t i ORalle&1C@nkiselof $kpdrited Jeciitiular Neall 8&mén baceMbit epeciftallpethenautsi ng
49. As the insertion aids 86 are positioned on tog@of the wall segnents 62

of the stgmenty GhasPagailgl tcheachiodher agnoss therigarpenfagn Pl s¢ B8 taPranvalk scgapant
positio i . r { e

respect :P(sgﬁ' ylﬂl‘? ﬁé‘b ?18?%% ?'% %&grlgﬁggesﬁ%ggglg%gﬁglb@%}e ﬁfﬁ"gﬁn %amrégg gézﬂmf "&r ed
ret ent i doinfedribteg®b withpand ektemd papeibainarlydwan fpm, thicoreahsurdeorsy @te lpemg
retention ¢chanpels 55 and 56 and frictjonally engage the retention walls
61, ret BPHIRGH Q‘ﬁb?%“l%!%e‘}cgﬁa thehpusigrapertares 53" 3ha e howsing #9 fehidsen
housi ng 506 LAl debld DW 662 a8Rirdt Sor} B8bESRAPREheAfs 620hind Boldits R 79Rfal ds
86. [413%%F5: 5 F%fhstrates an ?goﬁ%tric V|em1%ﬁmt%e br?nte? connector 16
i n accordemoa bibths Gh dibodwsertendfpatallel pr eadhnothemameh perpendigulanly otevard
housi ng .24 includes. a connector front surface, 88, a connector top, edge 90,
and & QORAEEEGH DO G RIS berigtem e sor TG0 RHEE BENE PSR bss
the pri gi@dce BOUSHIN thedTtsPBWPENElLSM! R thé BofidiR eagégz.edﬁ%avaﬁs?asien&%ﬁekﬁﬁ to
t he connector bottom edge 92. The printer housing 24 includes spring
channels 96 that retain the spring contacts 26. Spring channel walls 95
extendi ng along the spring channels 96 frictionally engage and retain the
spring contacts 26. [42] The printer housing 24 al so includes spring
recesses (not shown) which extend under the spring channels 96 fromthe
connector bottom edge 92 to generally-6d dway between the connector bottom
edge 92 and the connector top edge 90. The spring recesses extend entirely
through the printer housing 24 and receive the spring contacts 26 when the
spring contacts 26 are deflected into the printer housing 24 by mating
contacts. [43J The deflectable spring contacts 26 include solder tails |08.
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.9 . [45] The spring contacts 26 include spring arches |14 that extend
general ly perpendicularly outward away fromthe printer housing 24 at
channel ends 102 and that curve in the direction toward the connector top
edge 90 and gradual 'y slant back down toward the spring channels 96. The
Spring gHeGhes aﬁ&fbn%jiéﬁ Rontaétdl 36 ARG 0 twidhe felpefi hbdsiA®49,1dn8 (RORNEbn PRIERs 44 Of
t he pen connect or of Fig. 3 when the EI’I nter connector 16 and the pen
connect 64 spesifically ptaipdid lpnap¢@¢mﬂaqm {hwethmrthe perehousifget9spri ng contacts 26

i nclude rectangul ar spring latches 115 that are forned integral with, and
ext end [33]peiibe peh drouying r4dminciudes ggenenally aeah@lleﬂrleleiratect lneppebirts €73 ithat arowar d
t he conpect r bot ed 92. . The s rin at ches xt.end |n o the spring
Focesselori inagal et ARER SRS fong ihF 28 BsaceriE O ey PoeuReAT 15
are nar G tﬁé1618 6é hetefiftbrt UahREESHES A AEVRAOkupRE@R! NS dgaietdllyN ekRfd
spring channels 9 When pressure is applied to the spring archés 114, the
sol der papbtthub@bafremrtbc asean surfadet H) and: drenggrextandrbehveni thy figst rew 6t5haeldstb¢| ng
ar ches 114 lLect.ed, down into rin ces The deflectahility
of “tho SEorREe bR IERBE LIy By UG s PR BRI op e BERR

agai nst 56.nahe evaet sppstits47B tatdih et lo8a FBA cotadth 40 66 MhAGhe RBAOShd4 46T th@e
spring contacts 26. [46] The spring arches 114 are aligned to forma first

spring Hngwep sontacts 49 ae S&“%*ééé edhe tailends 46 of hgrtpes comaetsBBr st spring arch
row 116 and the second spri ng arch row 118 are parallel to each other and
to the dbnethoclenyed sunpersd3 dmswnaiptaimtbe daibendd 4§pr|tlmgloag<phn contactd 40 i ng

176" ana® it Wbt Fy R Sk Penafhtdd 0% wlblnsatiTet MeTlhud Bt oty o "

centerl in@g she® rastionebandiless By that theshid8ads 4623f ﬂhb@hort Eetﬁ&ﬂﬂécti 98 Fdim second
di stance 82 separatin _%Et he housing centerlines 81 of the first housing

aper t ur &cppdtatiendrawt He Bausdheicomastipads 4hef thareng pn swtasts 4) retained mthe ¢ he
cont act 0

cori g SARHE R AAU RGeS Al BT SRR IR A e Wohe 1 or
14 pr opkmigypen mbmtaétaée retaiabd of the rﬁ,rstttdﬂéextcbm“aﬁj arphtthe séebnt hioating aperr&mpmwm ng
spring ntacts 26, rint nector 16 of Fig. b5 d the rear

| oaded ggﬁ(’%%l?ﬁe ©r itdrﬁ*fta‘lil Bg ro‘ge)éndl?gews@’l @escgl}@f’taﬂ’adgeﬁe‘ft%g% S{)\?féﬁe%sed
in an elgRhd8 fetsifiéd I HOEGMROGRE Qﬁerﬁﬁé%ﬁ@'ﬂ cbfespohd % and @ pRERnGROAECT OF
14 contains two functional perpendicular surfaces (the contact pads 44 and
sol der etb thaitdil endd 46 96 fhet shatt pengomtacts $8 detaimed int thpisecnind pail enderove &y and thye
connect gr. assenhly to, conne t he printer conngctor the generally
perpendﬂtﬁﬁatf‘*oaalﬁgsa%w BRES T gbrecunfinds 1o fh FSORERUAIAEY BB housi g aper  ur e
rows 57 d and th flrst and econd tail 75.and 76 are

epar at bl by T FCeut o el reBendR BT i vash UL 1P ot e Foplad F5uss 42

i ndependmgg r@t%ttdiqt tﬁ@moptaaﬁ@rdﬁg &féﬁﬁo@'&:ﬁaﬁ%fspﬁ‘gﬁ& 96.2do iR BAGRdIPUBe The

i ndependent and - 10 Emr pendi cul ar row patterns pernmt greater versatility
in ali gnhgngdtlh@ tplénnabo edﬁdhatlm pewendiewlar tocthp reartserfacobthedhe first@aihpud t he
pen substr co dl nne S, on e pen
Paus: ngror 5 R Pt s ERTHO0 7 g B ) Rl fles b SBSMEER Bt

connect gparlbly sfas dmtncé at@e shtfvd. ITAE gentactpaad 44:>£reangﬁa1 iAQhe 0fsct Pk pRAS
connector 14 run a large risk of conponent failure. The pen connector 14

does noft {kig| %Dopéoxasqghelfm PYrEAce S\Mthfitrlgpéfﬂ’e%‘iéﬁéﬁ"s‘io\ﬁbe t4il ffﬂdpfm?yen kofiméct or
14 is a may
si mply 31931@:'%%“8%' Iﬁﬁ)ﬁ%ft B‘é%gﬁ’é‘ﬂg‘? %égm Bﬁlefrlrug?n gﬁ'#@gt?ﬁeg@bﬂlgtgg o?t@ﬁﬁ‘gg
carri er 8sthak preS8paciitapado &yl atsecdnd elistare 18R it diffets fr8Mm thd fiest latampoe.i on beans 48
and the retention barbs 84 and 85 of the short and | ong pen contacts 38 and
40 hol d[3g)e Fheshortasl l0aRGHeARBNBON13RCINA 4BinsRide 46urided rétentRANPOAESE N that 9 and
ensure that the tail ends 46 of the short and |ong pen contacts 38 and 40
are al i aisdarmgdonteetahavithaand erdendpegprndicnlasly froras the gentectistemsifissons toraipseasi | y
be sold n r 14
does no elc(r%’\l}%&/;etag%%t ﬁtﬁe& ?gélg}{tjo%t %Igd%/(\)n ?gggﬁlgtﬁ&ggh[aﬁg]“bgﬁ gﬁh&%{i%ﬁ{fﬁl nt er
connect ¢te shortsandi loaglrytemiﬂrychaimblucﬁésaﬁdt% siespetgvelpnd fittiespenbhanihgt 4% the i nt er
housi ng 24, so the printer connector 16 does not_take up a, large anount of
space nEteniioBProngs @rfrtwena lyosngage Hic wall segments §2 g the %qeom %) ﬁe
failure. The printer connector is also easy to assenble by sliding the
spring contacts 26 into the printer housing 24. [50] Fig. 6 illustrates an
isonetric view of a front |oad pen confact 140 formed in accordance with an
al ternative enbodi nent of the present invention. The pen contact 140 as
shown is to be inserted into a front | oad pen connector 150 (Fig. 7) and
bent around the front | oad pen connector 150. The pen contact 140 i ncl udes
a gener aI I 'y square cont act pad 142, a bendabl e, rect angul ar cont act stem

ey . . A AN ——



~11 » The front |oad housing 152 includes a front surface 154, a top
surface 156, a bottom surface 157, and a rear surface 158. The top surface
156 and bottom surface 157 are parallel to each other. [52] The front
surface 154 includes generally square shaped housing recesses 160 that are
al i gnedywRRk@irhéits 620 Re thiRf ARV 6@5!&11 thh@ h&lqnhé SHor B4R 18R Péx{'cauidtg 56 AEPHESS
row 162 and a second recess row 164 first recess l ocat ed
bet weenwithia the phmlalfdaoeg ttestﬁltlandhamelss‘écmdcﬁér espetivelynandthe tdihend plase 77 ecess

row 162 ang Q‘e Fan d r"%(éhf 4 both have centerlines 166 that are
separ at BFRD LHORLRLY Sh sing recesses 160 have recess floors

168 t ha e a recess depth 169 of .the housi.n cesses 160 as. neasured
fromt ht”f jo‘l%%e“t‘i?ntaﬁ@ 3f8rat5‘f="‘t4Ia ﬁ‘g\“‘gec‘i‘a‘%gﬂ ref?%lof‘e’é@sﬁdg %€ 169
is genefatntar uﬁegt«at witf, t&aee;aaﬂils &tﬂtt%fa?l 1ﬂ&n Eteecottaufssteas 49 GRSRES v&lﬁéln

retain the contact pads 142 so that the pa p surfaces 143 renain
gener al thg cahiiagmeinsM’rZ hWhee the shurt andr lbag eerlﬁohtac[t53§ afith 40 houmositipned vdthies 160

oesscbe Bt AR lohe riBich SAnGIL T8 pad S eitsp R rah e Fifsinrch B Bing
I ecessegetehfion dhbe 84 FHLtiHallF bRghge M WAIESeohnbhistddadf t%ttﬁﬂ%%@%h%h@% ng

recesses 160 in the direction toward the bottom surface |57. The | atch
cavi t i ethe|cpntagigtengs éﬂn\@lﬂunttheedlort?mdaloegwmemort ﬁmm{:lhé5r®de5rﬁ, iretain| the d4ibs 146

"ot onti siaih MRt i oS RERRL K PRy R bR LD T B R B

| 52. B t t 172 t t 74 t h h
the frohBl] obtF MSECHGIObE 255 o Ras g0 fPs Birevafitogon hats Biaard ace
15 8 anghrield mtéghialith hitEe RGN F@pdrtdusar MAPorwithdédhtdch Steink A tso |a9 S wiRASh&Y

152. [54] The pen contacts 140 are inserted into the front | oad housing 152

t hr oughCQﬂﬁ@t steBst42s ubtfeafiared seniipn hathst§ Soare ﬁguittﬁeop)élw banh corael stenas 421 sqQ he

directi e al e nd
enter tﬁgt gt eﬁtgrég\\%t 'iltgogl ﬁ"j}ﬁé ang&t %g&?%ﬁ}eﬂ?srpgﬁ ¥ ?rctt?eél . 1c38{ag{]8gapl gne "With
and ent @hehhie slarcperceonitickse38 drédositivged dithiintheabbs rdtdhtidr €hahtdlk )55'01'&1% ted
when the contact pads_ 142 touch the recess floors 168. [55] Fi

i | ust r Banslouging 49y thedflared retention barbs851afdhe shost panyzamtas %EWHeeﬁtYrquaee Wi th
parti al d

housi g oo st 6P BE B Wi tow B W HEIoRE b el Lt FRbG RS
per pendwithinahé Jorigrretentiore champels (ofe{dhe pEGhawsing9, ot fland $a:terﬁtwmebat56785 dohe

retenti on,channels 176 retain the retention | nd .cont act, stens
a5 af t OF IGHERPSeRrFeaY hruy Satet it hen Bl Bl e B BV ey
i nser t eflared k&eitiont iebd 8D Hus $ethihaRe cordet 3R PE WithRNAE shétt Gnd g Blefftéd ON
channels 176. -12 [56] The front | oad housing 152 includes rectangul ar

suppor t chaanels 53 gnd ph.etasnthe il gnds g6 theuribend plane A7 tand retein thecorfaes peds t o

t he bot | osing the retention channels 176. The support
wal l's 1 ﬁMtﬁgE&?i&E ?{g Ialnf??lgengage and retain the retention | atches 146 and

t he con e 145 .when the,r tio hes 146 and .t he, ct stens
145 ar cl8bs ThERm 480 B Bt TRl Engtiay Bhoronai S HBBRarS el 1 <
180 i anoﬁﬂ@d rgREANOVtRT add eRead peficatiRblaliOfrbiatthacBnibd %8RYd 42 so as to

per pendi cul arlg, to the support walls 180. The through notches |86

cor r espHgifigant néldplatl@woeavt fi¢ras42. 7Wherithy, shpit and @@mwa&aﬂs%wﬂ%@ aFi g.

7) that t T t ion

| at chesp(%ﬁg(ﬁleag& lcon cp{é gsht0 g@r@é ﬁ’%ﬁgp{é&?ﬁégﬂt ]8346?% "crsl" ﬁhft W aé}g %ntseé tl es
172 andthstisird maw68.i Else ihdettion gidp 86 tontrbythe shet 4kl A pancdnatmtl@& add 60 el
contact stens, 145 are positioned wthin the through notches 186. The

t hr oughCasaerSHEy S%fﬁ efgre e shprapndjeng perpeqndacts 3§ andAkare seeured @ the pet 1 ow
187 corgash gqglng to the | atch cavities |72 and the stemcavities 174 of
the first cess row 162 (Fig. 7) and a second row 188 corresponding to the
| atch c t.he S m,cavi.tie he second. reces 164
(Fro 700 B2 Aimutifts' 0GPl Lot S PR SRR N EE SRR, o
passed Thy Gatﬁbr bthip 83t Bratrahddt fotthe Tid<kriadidaida 86 ofaby ishdre ped ¢dntatte F8eCThyel y,
and the through notches 186, the contact stens 145 and retention | atches
146 ar ecasaerstid% saised tnioad hy sherpea sontacts AR and fasgtne sontaets 4P duptshewn) of

t he through notches 186 and into the retention channels 176 so that the
retention |l atches 146 and contact stens 145 are frictionally engaged by the
support walls 180. Alternatively, the-&ontact stens 145 and retention

| at ches 146 are clinched and do not need to engage the support walls 180.
[59] Fig. 9 illustrates a rear isonetric view of the front | oad pen
connector 150 with the pen contacts 140 bent to a final position. The front
Ioad hou5|ng 152 |ncIudes rectangular shaIIOM/channeI bases 192 that extend
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-13 . 149 are then all bent so that the tail ends 149 are all aligned in a
tail end plane 201 (Fig.10) that is generally perpendicular to the front

surface 154. When the tail ends 149 are aligned in the tail end plane 201,
the tail ends 149 may be easily soldered to the pen substrate 18 (Figs. 1

and 2) . inféte gehhoudifg 4d) ThE Vsl&’drﬁﬁncﬂloh%_@@ﬁ Qohth&te 38 afWV40farihs@fd iaRCthe gen of
the front | oad pen connector 1 SO . The front | oad pen connector 15

i ncl udebousingeAtt h demieacsurf2age 5@ itha dirgetinarf agrew 4 dituaing axeol (nThhopaht pen

210..has; b ' i heeth i\ o D d
¢ ow 156 RRIne SRR AT Bt el AERERSAIP Ml Bh G0 25, W CRsES"
cont act aidh 86akdPosi@shed Datop DI et Wik Be@iidiita 62 oR it thad rbRed8 ardsthe tskékt bid 0 t he

t hrough notches 186 in the first row_ 187. Wen the unbent pen contact 212
i s bent loag®en eonpels d8vind HOrmre Residenedrptodha shart and long rejgntiomechapngds $3and ends

149 of . . , ¢ b
pent _so° See sty ne e el Aol RR ) Rifea s fiBY vddben De
enbodi nBfit andf retehtiop beann 48 isnae ito ol svotvwind longi rgtenfion ahamelsi 55 argt §6 pnd not

shown) . be used tq insert t en contacts 140 jnto the froné | o pen
connectg'ial ‘?B@.ly Seasc rrP'@Pt‘%"cW?'ES &s relamHeC %thrﬁarfdn ng pen EHects £ 209180 al ong
the padyififth e pERRARINEYD. AHL ARYer RRipIBRARE Bhfpeaioft HanPalertidR aRldBbaces 143
after the pen contacts 140 have been inserted into the front |oad housing
152. [6 The: n .50 ' its

[ Ei&]wi F}%f %CmﬁﬁtJa%qu?&n&HQ VRS BF the 91nPJr%hHe%%or%’Hﬁ'H%%@91{ﬁer Slt'ﬁ‘,? Ho

when us an electronic cartridge connector assenbly
front | edabodimrncafithe ptesent ib@niiore | Agemteahbusifig 2himcheloed comectog fuodt sugface

perpendicul ar alignnment, row di stance, and conpopent_ sinplicity descy) bed
Bbove 8% & PRSP tqpo%ésepééh ape ArfoBpeor botogy A4 . Thh 0 fpr s it or
150 may chendiSRebss hd plifies AGinY 34 peBEndRENIAT B thé @meeefag@s; l22|§'-§n<9$§ﬁ[1blbt60lh@b0Ve-

Secondly, the J-shape of the unbiased pen contact 14 ows for the pen
cont act sonégtot bottran edgec?2. ebhd prinderthoasing @dtindlodas shung cheagnels Dovthatirefain thtre use

of insertion aid retentiqn barbs so,, because the pen caopntacts,140
are rot airefiesis 6 nery gty ongrrRBtE e I BEhe ikl ofe
front |Qﬂﬁmhggﬁ&ﬂggééﬁjwhﬂ@ﬂﬁ%ﬁﬁﬁ@&ﬁﬂﬁﬁ§2@40 do not need to be snapped into
the front | oad housing 152 nor do the pen contacts 140 risk bei ng snapped
out of 4% fTRObrik@AHRMESINAsI RRludes Q%JIAQ’ recésI8s (ndt shoRit WhtdPetBid under
conveni ently be soldered to the pen substrate 18 of Figs. | and 2 because
al | of theespting chamdls 904fomrthe pemectop fettdne edgn 92 tagengratyrmidyayHietveendhe ai |

end pl ane. 201. 4] Fi 11 il lustrates an i,qonetric view of t.op..l oad
ahor t pREaRt beforbsdEen fighe ROHTieRBt % e oDL TRE R dre eFHR BBt e

of the mresdnhe pAkRNhoBIhg JHehdSB&ite heBphNédticts I¢twherthd spfing Bosicts 36t 0 be
slidably inserted into a top | oad pen connector 242 (Fig. 12). The short
pen confgdefloviad nte thepaintes hgusiag 44 B&“@&H&P‘éﬂtéﬁﬁt act pad 222, a rectangul ar
stem segnent 226, a rectangul ar contact stem 228, rectangular first and

isec oRd B enthe deﬁftcéﬁlb& SR eonthcs3ll ingludaseldes tailsd R8s Thgsoldgr lﬁfékSeWtSi g
236.. a.tail e T i ci
t 1 om ontoutiplf it e woFlg A" S8 LAUREL AROCRE SHARE Shkhef S HIGERY

cont act frddd and pepetitudartto pld c@mclon topietiys 98. Idd {oiderSails HIBEMZPBe solderad pad
t hi ckness 224. The ;stem se(grrent 226 and | atch segnments 234 are forned

i nt egr afo dwptipter sienibheash gl shoamyand thas pseugrothis il fcoBRsclard ©dhe RERtCHad
222. Th e ' ' e . .

per pend?iéu a?%aaﬁv\gyégfn ragér%]ﬁ t Jero‘%ltqgﬁgésagstg%ﬁ?k%%ﬁ&f%g?%ﬁégﬁpﬁétth%ﬁ "$&cond
ret enti contddta?2@s 230 and 232 are fornmed integral with, and extend
perpendicularly from the contact stem 228 and retain the short pen contact
244 W t 4] t fThe t6lded RHS 108 inctedendieinonid SHaped TAIE badk €néti shownRuad rebihgllar
formed I1ntegral with, and extends perpendicularly away from, the | atch

segment Biliaes Mot sheveht The taibbarhs 23@ tail, Hprgy ke forped dhtgenal with; and)gxtgnd

retenti . | r f rak: w . it - .

per pendfaBr A rUaA? Sl e Sl AR (0FEP gk doldBR il YO FHARIRE printer
cont act hasbing/24 by frictibealtyomghgiag theespriag chamebwalli®. The tail end 240 is
formed integral with, and extends perpendicularly upward from the contact
stem 228. Wien the short pen contact 244 is inserted into the top | oad pen
connector 242, the tail end 240 is soldered to the pen substrate 18 from
Figs. 1 and 2. [66] Fig. 12 illustrates an isonetric view of a top |oad pen
connector 242, partially- |oaded short9pen contact 244, and a
partially-loaded tall pen contact 246 fornmed in accordance with an
alternative enbodi nrent of the present invention. The contact pads 222 of
the tall pen contacts 246 are hi gher above the contact stens 228 and the
retention |latches 236 than the contact pads 222 of the short pen contacts

- P p— r ~=— —— . e A L —C



wal | s 260 that enclose the stem segnents 226 and | atch segnents 234 of the
inserted short and tall pen contacts 244 and 246. The support walls 260

i nclude rectangular wall top -1 S surfaces 261 that are aligned bel ow t he
front surface 2S0 by a wall top surface depth 264 generally equal to the
pad t hi es 24 . Thu e ] : fAc 6 u rt i d
cont act ﬂp()sgds %Bé Zé%r(l)n h‘gatn&{cﬁe %ggn nz‘ilt('flt8 ng@gﬂ% 2%3%«%(3 ]1el>§<' pgis?egd ¢ E)eﬁgm%@ ?%él:l: t he
spring pepemiitidarPboutivatdewayr frovhehie printerciaiusing D@ apbthdringl ends 1B ahd fthaecudeep and

A ERETE TR R RN T N
further gQal éﬂahlgk?s b6.0he gfzﬁ&e%sf%’t&ﬂzﬂi %rtelﬁcéﬁﬁé&t'e@é%' Qﬂﬁggﬁgﬁft padé by a

di stance 2 t is generally equal to I stance 247. pen
cont act 44 24 thegrd coheecsdrddtoffeg T whemtheprittiet cangeciri Idadndythé perecanadetoni4d t he

d tenti h |'s. 258 t he.shal | t ent.j h s 2S9, .
e ob et Eapiopa, A A vitG Sap Aihst. STRoSPrIne. s n S R Enar bvine
retenti giched 304 @lat areIBrAétHinteaal AiBD ah&'%%ctiég@ B%%@?cﬁ&ﬂb&‘lyﬁfroﬂ@ﬂ@ dpBihg egat i on

slots 276 extending into the support wa romthe top surface 2S2 to
t he bot 1 bhrinsthe flizedsiondawardiike ednaectonbeftonaedgefn Thersprog tatches 145 axtpadinge e

slidably inserted into . the t | oad housi 48 {0 at_the retention barbs
53 & enthe HEg Frcsed Sffist B cBCRL Dbl Sntd ) SRSt g 105 Mg o e
Wi t hi n hivgow@ttBad thepih@tcesiédand dik]nol hQaihed Blithilithe apeing SRanndig 1960 EWhen

general |y square shaped housing recesses 278. The housing recesses 278 are

encl osedressie isaphlied wdhe prringcaiehes dd hdhe solderdatls HiR arg retaiged withindthe prigtepg.

The hougj i RS i ctan r£s4.St at cein
(ho samioimE 2l Bome RrinB e 1APhAaISted ARE A0 e RO 200l dIE] ThET e
| at ch sdefeerdbility 34 tlaf spring contaets R6chllstvsithe speimgcneiicadil$ t@ B4 prefiee dpoagrinsg
strips %§81also include rectan ulgr side hqusjng wal s 284 that are
per pendfhefiontact ppds 4¢ mathop argg}%t Flﬁ%tii‘ﬁé’aa% QU thg gpring contae ousing wal |'s
284 and rear housing walls 286 enclose and retain the contact pads 222 of
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separated by a distance 310 that is different fromthe di stance 300 (Fig.
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:17 . barbs 238 after the short and tall pen contacts 244 and 246 have been
inserted into the top |oad housing 248. [77] The top | oad pen connector 242
provi des a nunber of benefits when used with a printer assenbly. First, the
top | oad pen connector 242 includes all the benefits regarding
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[49] Finally, the printer connector 16 similarly only includes the spring contacts 26 and the
printer housing 24, so the printer connector 16 does not take up a large amount of space nor
does the printer connector 16 run a large risk of component failure. The printer connector is

also easy to assemble by sliding the spring contacts 26 into the printer housing 24.

[S0] Fig. 6 illustrates an isometric view of a front load pen contact 140 formed in
accordance with an alternative embodiment of the present invention. The pen contact 140 as
shown is to be inserted into a front load pen connector 150 (Fig. 7) and bent around the front
load pen connector 150. The pen contact 140 includes a generally square contact pad 142, a
bendable, rectangular contact stem 145, a bendable, rectangular retention latch 146, and a tail
end 149. The contact pad 142 includes a pad top surface 143 and a pad thickness 144. The
contact stem 145 and retention latch 146 are formed integral with, and extend perpendicularly
downward and away from, the contact pad 142. The contact stem 145 and the retention latch
146 retain the pen contact 140 within the front load pen connector 150. The tail end 149 is
soldered to the pen substrate 18 from Figs. 1 and 2 to connect the pen contact 140 to the pen
substrate 18. The contact stem 145 and contact pad 142 conduct electricity from the spring

contacts 26 of Figs. 1 and 2 to the pen substrate 18.

[S1] Fig. 7 illustrates a front isometric view of the pen contact 140 and a front load pen
connector 150 formed in accordance with an alternative embodiment of the present invention.

The front load pen connector 150 includes a generally rectangular front load housing 152.
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arranged in rows (75, 76) spaced apart by a first distance, and the contact
pads are arranged in rows (57, 58) spaced apart by a second di stance that
is different fromsaid first distance. 3. The printer cartridge connector
assenbly of clainms 1 or 2, wherein each of the contacts (38, 40) further

i ncl Ud@h@fr@ﬁﬁ%@ﬁédsﬁ@l%luﬂé@ £HeRNNeRbd M, S8bf shithde B8 a bdRImARFRSAI d
contact pad (44), and a retention beam (48) éxtending from said contact

pad, sali¥,ard amear snrfisakh8bihegop sunfach|1y6 apd botya sirfacs k7rase parsli¢ltosachl

housi ng 49) in order to resist normal forces exerted on said contact pad
by sai d° r| ng contact (26). -19
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ll'gtﬂ)g/;lgf ?%s%ﬂg%% @ t%)qil%%ﬁtg%} M@L? ?M @ﬁeb%%‘sgéwth 169 is generally equal to the pad

910%7& thickhi&skOP4us. The |hﬂ>0§{ﬂ§ &edeyseddBB retain the contact pads 142 so that the pad top
10! " <nlO%&' () - 8@F10%T& () - 109%m&; (2 y.S##10%m& g?{ , @F10%&' () - hT#10%m& () -
x gH 19wfaces 143 remain generally aligned with thefront surface 154.

[53] The housing recesses 160 include rectangular latch cavities 172 that extend from the
housing recesses 160 in the direction toward the top surface 156. The housing recesses 160
also include stem cavities 174 that extend from the housing recesses 160 in the direction
toward the bottom surface 157. The latch cavities 172 and stem cavities 174 are wider than
the retention latches 146 and contact stems 145, respectively, and allow for the insertion of
the retention latches 146 and contact stems 145 into the front load housing 152. Both the
latch cavities 172 and the stem cavities 174 extend through the front load housing 152 from
the front surface 154 to the rear surface 158 and help retain the pen contacts 140 within the

front load housing 152.

[S4] The pen contacts 140 are inserted into the front load housing 152 through the front
surface 154 by positioning the pen contacts 140 in the direction of arrow B so that the contact
stems 145 are aligned with and enter the stem cavities 174 and the retention latches 146 are
aligned with and enter the latch cavities 172. The pen contacts 140 are fully inserted when

the contact pads 142 touch the recess floors 168.

[55] Fig. 8 illustrates a rear isometric view of the front load pen connector 150 with
partially and fully-loaded front load pen contacts 140. The front load housing 152 includes
rectangular retention channels 176 that extend perpendicularly from the top surface 156 to the
bottom surface 157. The retention channels 176 retain the retention latches 146 and contact
stems 145 after the retention latches 146 and contact stems 145 have been fully inserted

through the front surface 154 and positioned into the retention channels 176.

-12-



@10%&' ()- 109& ()- @10%& ()- @&#10%&' ()-110% ()-s 10 10gNpdEH

10!/ @10%& ()- -, #109& () - 8+109& ()- @109 ()-L109%& ()-: @109 ()-4l dYNC
10! 10 10 10" < 109 ()-6 109& ()- L3@109% ()-L3@10%& ()-

| @109%& ()-E_#}dEYNC 10! yS#10%&' ()- ySH10%&' ()- ySH109%& () - -

Y oo ) - THOAEokd oGO0 (ke EEeldt sunpSRI UK (ov PRSNG|

y9! S#lOV&'pél)dleaxB# ﬁ@% &'e (t9p syrée 11(5%% (the beytbpn FOLAE e( 957y s@#QﬁB@ &ie( fetarfion

?
@BSxmp channels 176. The support walls 180 may frictionally engage and retain the retention latches

146 and the contact stems 145 when the retention latches 146 and the contact stems 145 are

positioned into the retention channels 176.

[S7] The support walls 180 include rectangular through notches 186 that are aligned
perpendicularly to the support walls 180. The through notches 186 correspond to the latch
cavities 172 (Fig. 7) and stem cavities 174 (Fig. 7) that pass through the front load housing
152. Thus, when the retention latches 146 and contact stems 145 are inserted through the
latch cavities 172 and stem cavities 174, respectively, the retention latches 146 and contact
stems 145 are positioned within the through notches 186. The through notches 186 are
aligned across the rear surface 158 in a first row 187 corresponding to the latch cavities 172
and the stem cavities 174 of the first recess row 162 (Fig. 7) and a second row 188
corresponding to the latch cavities 172 and the stem cavities 174 of the second recess row
164 (Fig. 7).

[S8] Once the contact stems 145 and retention latches 146 are passed through the stem
cavities 174 and latch cavities 172, respectively, and the through notches 186, the contact
stems 145 and retention latches 146 are bent generally ninety degrees in the direction of
arrow C out of the through notches 186 and into the retention channels 176 so that the
retention latches 146 and contact stems 145 are frictionally engaged by the support walls 180.
Alternatively, the contact stems 145 and retention latches 146 are clinched and do not need to

engage the support walls 180.

[539] Fig. 9 illustrates a rear isometric view of the front load pen connector 150 with the
pen contacts 140 bent to a final position. The front load housing 152 includes rectangular
shallow channel bases 192 that extend across the retention channels 176 and retain the
contact stems 145 that are inserted through the second row 188 in a first contact stem row
198. The contact stems 145 that are inserted through the first row 187 are retained in the
retention channels 176 in a second contact stem row 196. The first contact stem row 198 and
the second contact stem row 196 have centerlines 202 that are separated by a distance 204.

The distance 167 (Fig. 7) is different from distance 204.

[60] The tail ends 149 of the pen contacts 140 extend out of the retention channels 176
away from the front load housing 152 perpendicular to the bottom surface 157. The tail ends
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that is generally perpendicular to the front surface 154. When the tail ends 149 are aligned in
the tail end plane 201, the tail ends 149 may be easily soldered to the pen_substrate 18 (Figs.
1 and 2).

[61] Fig. 10 illustrates a hidden line view of an end section of the front load pen connector
150 . The front load pen connector 150 includes a bent pen contact 210 and an unbent pen
contact 212. The bent pen contact 210 has been inserted into the through notches 186 in the
second row 188 and has been bent so that the contact stem 145 is in the first contact stem row
198. The unbent pen contact 212 has been inserted into the through notches 186 in the first
row 187. When the unbent pen contact 212 is bent and retained within the second contact
stem row 196, the tail ends 149 of the bent pen contact 210 and the unbent pen contact 212
may then be bent so as to be aligned in the tail end plane 201.

[62] Like the embodiment of the present invention shown in Fig. 5, a carrier strip (not
shown) may be used to insert the pen contacts 140 into the front load pen connector 150. The
carrier strip is connected to the pen contacts 140 along the pad top surfaces 143 and may be
snapped off of the pad top surfaces 143 after the pen contacts 140 have been inserted into the
front load housing 152.

[63] The front load pen connector 150 provides a number of benefits when used with an
electronic cartridge connector assembly 10. First, the front load pen connector 150 includes
all of the benefits regarding perpendicular alignment, row distance, and component simplicity
described above for the rear load pen connector 14, and the front load pen connector 150 may
be used to interface with the printer connector 16 described above. Secondly, the J-shape of
the unbiased pen contact 140 allows for the pen contacts 140 to be inserted into the front load
housing 152 without the use of insertion aids or retention barbs. Also, because the pen
contacts 140 are retained within the front load housing 152 by being bent around the front
load housing 152, the pen contacts 140 do not need to be snapped into the front load housing
152 nor do the pen contacts 140 risk being snapped out of the front load housing 152.
Finally, the tail ends 149 may conveniently be soldered to the pen substrate 18 of Figs. 1 and
2 because all of the tail ends 149 are bent together into alignment within the tail end plane
201.

[64] Fig. 11 illustrates an isometric view of a top load short pen contact 244 formed in

accordance with an alternative embodiment of the present invention. The short pen contact
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pen contact 244 includes a generally square contact pad 222, a rectangular stem segment 226,
a rectangular contact stem 228, rectangular first and second retention flares 230 and 232, a
latch segments 234, a retention latch 236, and a tail end 240. The contact pad 222 conducts
electricity from one of the spring contacts 26 of Figs. 1 and 2 through the short pen contact
244. The contact pad 222 includes a pad top surface 223 and a pad thickness 224. The stem
segment 226 and latch segments 234 are formed integral with, and extend perpendicularly

downward from, the contact pad 222. The contact stem 228 is formed integral with, and

extends perpendicularly away from, the stem segment 226,

[65] The first and second retention flares 230 and 232 are formed integral with, and extend
perpendicularly from, the contact stem 228 and retain the short pen contact 244 within the top
load pen connector 242. The retention latch 236 is formed integral with, and extends
perpendicularly away from, the latch segments 234. The retention latch 236 includes a
generally triangular retention barb 238 that is formed integral with, and that extends
perpendicularly from, the retention latch 236 and retains the short pen contact 244 within the
top load pen connector 242. The tail end 240 is formed integral with, and extends
perpendicularly upward from, the contact stem 228. When the short pen contact 244 is
inserted into the top load pen connector 242, the tail end 240 is soldered to the pen substrate
18 from Figs. 1 and 2.

[66] Fig. 12 illustrates an isometric view of a top load pen connector 242, partially- loaded
short pen contact 244, and a partially-loaded tall pen contact 246 formed in accordance with
an alternative embodiment of the present invention. The contact pads 222 of the tall pen
contacts 246 are higher above the contact stems 228 and the retention latches 236 than the

contact pads 222 of the short pen contacts 244 by a distance 247.

[67] The top load pen connector 242 includes a generally rectangular top load housing 248.
The top load housing 248 includes a front surface 250 a top surface 252, and a bottom surface
254. The top load housing 248 also includes alternately aligned deep retention channels 258
and shallow retention channels 259 that receive and retain the tall pen contacts 246 and the

short pen contacts 244, respectively.

[68] The deep and shallow retention channels 258 and 259 include rectangular support
walls 260 that enclose the stem segments 226 and latch segments 234 of the inserted short
and tall pen contacts 244 and 246. The support walls 260 include rectangular wall top
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10Y" <1084era)lyequadita dvagpad)thipkpgse224. Thus, the wall top surfaces 261 support the inserted
contact pads 222 so that the contact pads 222 are exposed to and touch the spring contacts 26

of the printer connector 16 of Fig. 5.

[69] The deep and shallow retention channels 258 and 259 also include deep channel bases
268 and shallow channel bases 272. The deep channel bases 268 are located further below
the front surface 250 than the shallow channel bases 272 by a distance 275 that is generally
equal to the distance 247. The tall pen contacts 246 and the short pen contacts 244 are
slidably inserted into the deep retention channels 258 and the shallow retention channels 259,

respectively, in the direction of arrow D.

[70] The deep and shallow retention channels 258 and 259 also include rectangular parallel
retention slots 276 extending into the support walls 260 from the top surface 252 to the
bottom surface 254. The short and tall pen contacts 244 and 246 are slidably inserted into the
top load housing 248 so that the retention barbs 238 enter and frictionally engage the

retention slots 276 and are retained within the retention slots 276.

[71] The front surface 250 includes generally square shaped housing recesses 278. The
housing recesses 278 are enclosed and separated from each other by rectangular housing
strips 280. The housing strips 280 include rectangular resistance ends 282 that face in the
same direction as the top surface 252 and that contact and resist the latch segments 234 of the
inserted short pen contacts 244. The housing strips 280 also include rectangular side housing
walls 284 that are perpendicular to rectangular rear housing walls 286. The side housing
walls 284 and rear housing walls 286 enclose and retain the contact pads 222 of tall pen
contacts 246 when the tall pen contacts 246 are slidably inserted into the top load housing
248.

[72] The housing recesses 278 include rectangular retention cavities 292 and rectangular
resistance walls 294. The retention cavities 292 retain the latch segments 234 of the inserted
tall pen contacts 246. The resistance walls 294 resist the progress of the latch segments 234
of the tall pen contacts 246 as the tall pen contacts 246 are slidably inserted toward and
against the resistance walls 294. The housing recesses 278 are aligned with each other so that
the inserted contact pads 222 of the tall pen contacts 246 form a first contact pad row 288 that
is parallel to the top surface 252. The first contact pad row 288 includes a first centerline
295.
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until the latch segments 234 of the short pen contacts 244 engage and are resisted by the
resistance ends 282 of the housing strips 280. When the latch segments 234 of the short pen
contacts 244 are pressed up against the resistance ends 282, the pad top surfaces 223 of the
short pen contacts 244 are aligned in a second contact pad row 296 that is parallel to the first
contact pad row 288. The second contact pad row 296 has a second centerline 298. The first

centerline 295 and the second centerline 298 are separated by a distance 300.

[74] Fig. 13 illustrates a bottom isometric view of the top load pen connector 242 of Fig.
11. When the short and tall pen contacts 244 and 246 are fully inserted into the top load
housing 248, the tail ends 240 of both the tall pen contacts 246 and the short pen contacts 244
are positioned outside of the top load housing 248 perpendicular to, and facing in the same
direction as, the bottom surface 254. The tail ends 240 are aligned along a tail end plane 302
that is perpendicular to the front surface 250. Because the tail ends 240 are aligned along a
tail end plane 302, the tail ends 240 may be easily soldered to the pen substrate 18 of Figs. 1
and 2.

[75] The tail ends 240 of the tall pen contacts 246 that are retained in the deep channel
bases 268 are aligned in a first tail end row 304. The tail ends 240 of the short pen contacts
244 that are retained in the shallow channel bases 272 are aligned in a second tail end row
306. The second tail end row 306 is parallel to the first tail end row 304 and is situated above
the first tail end row 304. The first tail end row 304 and the second tail end row 306 have
centerlines 308. The centerlines 308 are separated by a distance 310 that is different from the
distance 300 (Fig. 12). Thus the first tail end row 304, which includes the tail ends 240 of the
tall pen contacts 246, corresponds to the first contact pad row 288 (Fig. 12), which includes
the contact pads 222 of the tall pen contacts 246. Likewise, the second tail end row 306,
which includes the tail ends 240 of the short pen contacts 244, corresponds to the second
contact pad row 296 (Fig. 12), which includes the contact pads 222 of the short pen contacts
244,

[76] Like the embodiment of the present invention shown in Fig. 5, a carrier strip (not
shown) may be used to slidably insert the short and tall pen contacts 244 and 246 into the top
load pen connector 242. The carrier strip may be connected to the short and tall pen contacts

244 and 246 along the retention barbs 238 (Fig. 11) and may be snapped off the retention
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rear load pen connector 14, and the top load pen connector 242 may be used to interface with
the printer connector 16 of Fig. 5. Secondly, the short and tall pen contacts 244 and 246 may
be easily slid into the shallow and deep retention channels 259 and 258, respectively, of the
top load housing 248 with the retention barbs 238 and the retention flares 230 and 232 sliding
into and engaging the retention slots 276. Therefore, the retention barbs 238 and retention
flares 230 and 232 do not have to be snapped into the top load housing 248, nor do the short
and tall pen contacts 244 and 246 risk being snapped out of the top load housing 248
inadvertently. The tail ends 240 are aligned along the tail end plane 302, so the tail ends 240

may conveniently be soldered to the pen substrate 18 of Figs. 1 and 2.
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CLAIMS

1. A printer cartridge connector assembly comprising a pen connector (14) including
a housing (49) that holds contacts (38, 40), a printer connector (16) including a housing (24)
that holds spring contacts (26), and a pen substrate (18), characterized in that:

each of the contacts (38, 40) has a tail end (46) soldered to the pen substrate (18), and
a contact pad (44) engaging one of the spring contacts (26), the housing (49) holds the tail
ends in a first plane (77), and holds the contact pads in a second plane (45) that is

perpendicular to the first plane.

2. The printer cartridge connector assembly of claim 1, wherein the tail ends are
arranged in rows (75, 76) spaced apart by a first distance, and the contact pads are arranged in

rows (57, 58) spaced apart by a second distance that is different from said first distance.

3. The printer cartridge connector assembly of claims 1 or 2, wherein each of the
contacts (38, 40) further includes a stem portion (42) interconnecting said tail end (46) and
said contact pad (44), and a retention beam (48) extending from said contact pad, said
retention beam being snapably received into a recess in said housing (49) in order to resist

normal forces exerted on said contact pad by said spring contact (26).
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