¥7 August 2006 CONNECTOR ASSEMBLY FOR PRI NTER | NK CARTRI DGE BACKGROUND OF
- THE I NVENTION [ 011 The invention relates to an el ectrical 1¢é&waesit2806t hat

provi des a separable interface between a printer connector and a

substrate. [02] Atypical inkjet printer includes a printer cartridge that

is controlled to dispense certain colors and anmounts of ink onto paper in

particular patterns. The colors and patterns  are controlled by power and .

data. signal s supflONNEGTORASSEMBEY ROR PRENPER ANBI CARTRIDAE:E. A  printer -
- cartridge connector system connects the printer cartridge to a circuit

board within the inkjet printer in a manner that allows the printer

cartri d§&{ROREUNE2 THEMMION% printer cartridge connector system

conpri ses a pen connector, a printer connector, and a pen substrate. The

i nkj et [E]nt €he frveniioe sclpepas aandedaéad cdhgrar shithproviRs tahepalableUinferfa@ar d to

the printer connector, which in turn conveys the power and data signals

t hr oughPFH¥ECTHR RINIELEHBEEOF an f‘ﬁl@“ﬁén substrate to di spense certain colors

and anounts of ink onto paper. CL(I)S] A conventional printer connector

t r ansf e[2] pofetypicat inkietapdntgn icdudes snprintel catridgebbat ¢ cowralleden dispessang.

Th i ingl | b te. Th
subst 1 af AritE bl A8 WHiSERCo OAR ARPRIR: o hfc fubleBit oy Sofors BT fERat o
i ncl udesreaonfrblied tyt powed andcdute sightla sugplicd Ythe lpeitr do teOpinisiiakags. dawn t o

the pen substrate which is |ocated on a bottom surface perpendicular to
the froPRntEYsartidge campector s¥steEonngcs ihe printen sartridgetia ercirsat boadawithin dei ve

ower ang: . ' L Of: n 0 ted, to the
e subaiiPareE Lo Flahnor B Ikt iiter ERRREENS bp BB LERT P Gipr o
tgé‘ces' careidge reenndntordeybtan @ohpizeed pen thencp®n, &uRditeatenRoBr,Cad ¥ pdhe dat a
and power,_ si s.fromthe conéact pads to the pen substrate. [04] The
‘?SrRﬂW?Bég‘f datp siggpls dhropghfhecciteniy board td thgs, and

convent ?‘@ﬁ%‘lftg'gﬂ?l fnkjet PERHRE PO : . .
Pl UNGEr i B6iiriotol NGHIAUR Mkn! SodRINURL pBfed fid Glal WghaROBF AN ! iG] UdCS

a front surface contalning apertures. The springs ar
housi ngednnectdi tgtirepen swbstiate hedispanees tartagscodord and amaaits bimkpnkoypaper. ci r cui t
board. The plunger contacts extend out of the housing through the

aper t ur{83] antl cauventieial peintd kenriedtop traliferd uinghd dadbdichdls ABRY AditcAR boidde
circuit, boar condut:;@is power and, data signals from tﬁe printer to the

spri ngs® R0 S BEDIRISHIE el Refbatsemblyy andad pemawbstirten Bwdrenot her

W thin &BerfE i) bREnedCHbhér e s ntacts
touch the cont1 acté%adgérgnéﬂg?ae&gus hedBtlEIE %ys%f}l%ﬁlugushtteh%béggmmwngﬁ{deg%

flexible film cover that extends along a front surface down to the pen substrate which is

located on a bottom surface perpendicular to the front surface. 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
apertu.res and confact 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 conmector system so that the plunger contacts touch the contact pads and are pushed

-
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.into the housing of the printer connector in electrical cg_{néact ?lpég the =
springs. 'Me plunger -contacts then conduct the 'power an Houst é als to
t he contact pads which, in turn, conduct the Power and data signals down
to the pen substrate via the wire traces. The printer cartridge connector
system suffers fromseveral flaws. First, die printer cartridge connector

syste phol e inyol ves many di screte conponents that are both delicate -'
and |W§é§‘i}£@%\‘/ﬂ% ﬁ‘y‘ﬁﬁ’é‘ﬁe&“’. eigr 4 elerticabeortagt| witlethespragsagbhe Hangerd, t he
pri nt econtae e tcandits yisd rSanf Waky. ﬁ%ﬂ& re ce within.the '
printer, cartridge co.nnec?(%?, s_ys_terﬁ1 an&?égi%%%?{r%l@?&a% rQRducli r e

trace s Roxenar daa signale dowede heqon alstratearia tigs whe raggn substrate, thereby
creating a large collection of wire traces within the flexible film Al so,

wi re bBili nghe pohtenicartridgeammntaort Hi@toRe Suffid Fondk&vaa fﬁmﬁi st QRS ppﬂn@g and
del i ca‘%&g cess. . Fi n%_lqlgy, the flexible filmcover used to retain the

cont act pads CRMFHY IR 28 @ phele svolvee masy diserotei enjianentx phatsare eboth 07 1
Ther e ddicaten@ddnfrRated wiidhNE I ctor.systemgthat js robust and
that is smaller ang |ess clgértgfgﬁ[{ghggﬁt(ﬁgggo Vant i rgsefz%'i‘ ¢ BURGARY OF

THE | NYERRSienhousingcisdndignend takehup nidre SpaeSWRBin BF prfr RARSERS cdrh¥@BE | oN,
there d teR{tﬂX[}.ﬂg?reg E‘ixi gter cartridge connector assenbly conprising a pen
connector 1nct udi ng a RousTRGAhe figpuis needns taoanec cashiconiart madrtndlng or

i ncl udiengubstiate) Hhofhyt dradting i -@}ﬂa . SUbSt T,

char'act.eri;zed in th:ﬁ: eg%h gggtcﬁgwggﬁtozgls :fgsa @Jﬁtﬁggﬁﬂggﬁlﬂbr%"to t he
pen sUBE Perding sl wiire et thopdn selyatyi ing: tine cohsunting SAd HOIRaGOLAGES. t he

housi i s.in a firgt plane, and holds the contact pads
(1 n a g&’gc% aﬂ%| %"’Ir%g"l% ﬁ!{b égg’p‘@%é%ﬁ*%ﬁ%&ﬂ@q Rads on the frank ssfacgrf BR pen
DESCRhPH$ifipis@xpdidiveDRAW NGS [ 091 The invention will now be described by way

. of exanple with reference to the acconpanying draw ngs wherein: [101 Fig.
| is @Hut They Bi Haced W Phrinfr LSO tridge,connector gssenply in
accordance with an enbodi mfgnlt of Lﬁ(gep‘?ﬁenglggtt%; isﬁ{;}glﬁttih%tnl.s rf’ﬁ'fﬁ? aﬁ?g‘.ﬁatzlsi s a
cut awd§ralgraadgss gomple thatitheconventionabsyistentlge connect or assenbly and t he
pen connector in nore detail. -2 17 August 2006 [12] Fig. 3 is a rear
I SoMek{iVEVW ) R ector in accordance with an enbodi ment of
t he present ll@%v\(l)(e%:lr’l }%I%EN ﬁw ' ‘

- In accordance with a first aspect of the present invention, there is provided a printer
cartridge connector assembly comprising & pen connector including a housing that holds
contacts, 2 printer connector including a housing that spring contacts, and a pen substrate,
characterized in that:

cach of the contacts has a tail end soldered to the pen substrate, and a contact pad
engaging one of the spring contacts, the 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 reff;rence 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.2isa cqtaway side view of an electronic cartridge connector assembly and the
pen connector in more detail.



131 ,Fig. 4 is an exploded rear isonetric view of the pen connector of Fig..
g. [14lgFi g. 5is anpi sometric view of the printer Conge01.7o’?‘”94§t§9%rda'ncg
with an enbodi nent of the present invention: [151 Fig. 6 is an isometric
view of a front |oad pen contact forned in accordance with an alternative
enbodi nent of the present invention. f 16] Fig. 7 is an isonetric front

vi ew of [12)e FigoBls 4 RAFiBRBIRAKWAGE than dohtcdR it A2Brd88: wiRARRbBMiniaF Med

in accordance w th an alternative enbodinent. of the present invention. 117]
Fi g. 8 pktheprasent invesfiehric vi ew of the front | oad pen connector of Fig. 7
with partially and fully-loaded front |oad pen contacts. [181 Fig. 9 is a
rear i sHdbt rFig. $iscan ofpladed réar tromelricaviewad tlopeneohnectoridfFig.13e front [ oad pen .
contacts bent to a final position. f 191 Fig. 10 is a hidden |ine view of
an end Hd{tiBig. His drhisorhetiotvidwoalkhp @rintek 28nekiod in Accbrdaficc?With 80 BRb6ditnet €W Of
atop L’Sﬁg short .pen _contact forned in accordance with an alternative
enbodi e presen{dnysnleRnt i nvention. [21] Fig. 12 is-an isometric view of a
top | oad _pen connector and two partially-loaded pen contacts forned in
accor daHék Wight anham isometrin Yigw of mblentrieat par cantest forasdnin ateordance ovith 4i22]

Fi g. 13%&{‘_%%‘(?g&%gm&gg}e%érig%%ﬁ@%@c@# he top | oad pen connector of Fig.

11. [23 oregol ng su T as the foll ow ng detail ed

d i P f t ai. nbadi pent t toi ti i1l b

bt  er Wifor Seodd® HfPrrEanBPH BB o B A bt soutagh fih P isad Ps. | ¢
shoul d d@netefosth &P acdONIBN R with ﬂ?&ltérﬁﬁiv@%ﬁﬁ:%ﬂﬁnénﬂfﬁ%ilp%el-?]tgjavegiﬁbn! imted

to the arrangenents and instrunentality shown 1 n the aftac raw ngs.

DETAI L | £ . i i at . L
spde vin of B 5 Shef Sotbc AT UM dE M hoh cdnabedt SR PR SR
accor damddully-{dadedh frentlosld pentoncketst he present invention. The connector

assenbly 10 includes a pen connector 14, a printer connector 16, and a pen
- subst[t8} e Fig. 9 Am masBobkttic iew st BE oo mhsN OonRERAN S tiRFo 1bRNich t he
pen connector, 14, the printer connector 16, and -3 17 August 2006 " the pen
subst r fBtagE betrtie admal posiieet or 14 is a generally planar substrate that is
oriented upright so that side edges 22 are perpendicular to the pen

subst r d1¥ 1&g TS pdiddsoine viewr of ansendoaciiontf thoftent leadcpedat a si gnal s from
the printer connector 16 to the pen substrate 18. 1251 The printer
connect[@9] 167igmel] iben dsogmtrr dbwyf pltogm krad shivs pemtantidn fdrmicd dh ucsdgeé et abl e,

Zgggggﬁ%ﬁ%lgl% "Z%%tggqcili_{;l%ntp th tﬂe:[ Srﬁse%?i'n@%ﬁttlﬁ{ 16 i's positioned so that side

[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

~
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paral.l el to the side edges 22 of the pen connector 14. The_printer
connector 16 includes - spring contacts 26 that extend out WaA9ust 2906 acut e
angle fromthe side edges 28 toward the pen connector 14. The spring
contacts 26 electrically engage the pen connector 14. The printer
connector 16 provides power and data signals to the pen substrate 18 via
= the pen the pemsutstrate1¥B. TR6 perd benreenr 144 tar @inerall plavr BEbska@Be B! driénRanar
. substrate that has .a top surface 35  soldered to the pen connector 14 so
that t hé’Pﬁ'&Ht $q,that Srlgq @nga 2¢ gre; perpendiatiandpthe peresubsisate 48+ 1 ddhe 186 connegtered
ener al | L el ' n.connector.,14. The
g al | RAIRGHFWAHRA dhQ s%s%aoglg ﬂ%g%ﬁ%er%%ng ctdr 18 1 eH)éag Sgﬁsﬁr[a.e 18"

pen substrate 18 recelves p a signhal's from er-connect or
16 via t p r Th en substrate 18 uses th 0 and data
i anat s 120 0 s s BphiRuok s pdbelERn RN it E o SolE T peiRE e

f271 Fi gpriflg toritatss 26t The primiest conaycts Tris\Hosiomdd Maﬁi&é‘éc%@s 98 bid derla8lly
d the pen connector 14 in nore detail. The pen

connector assenhly .10 _an
connect ﬁlsF"zRPi gde odges 220l taenteonserior 14hdie rainter eongeqien 1€ onlwles s 38
and 40 I ' ' ata,signal,g . between the
printer %%gﬁtgcré % ﬁ%aﬁ Hteﬁg O%te%%&% %Eé‘% %%‘Fg\gﬁél?%g%ehsdﬁ e‘%ﬁ’a 2?&38“8 ©
cont act pen 38nzctbr4@. alke furingecoritavts 26 RiRtricallp @hgagectht §on GORAGEIr Bf. MR 42
j oi ned o %ne end w té; c%}t act pads 44 and _on the opposite end with tail

HCE COBRRCIRC [GoRrpyt

n -
ends 46 P % PAPET apdhHater dapals b thet et substraie d¥sviaghe pre
cont act oghRo®r44. are encased within the pen connector 14 and extend al ong
short and | ong stem pl anes contai ning contact stens 42 of the short and

long p co d res I viel The,cont act .pads, 44 e

réct angyﬂr ?%‘Q?tﬁgégﬁ%"% }alérlglayfb(;%r ﬁggﬁﬁr%lfyeélrma’?r be’tﬁac% }éﬁtaetﬂﬂ s\%fa}rﬁ‘éar 33 han,
the conteldéredtternthe $en ebnidetorshiosd tiaBdhé @oE siBYirate 09 i GhspenddRitn4le tdhe
cont act d§a§4_ are, aligned with one another in a contact pad plane 745.

The conf Fiuated gengrally; Remrengicalag b side edgnsi ZAgpidlmpancaosnergorolid. ¢ Fle
printer p&p E'uﬂﬁfrﬁt@\r,\%St %,@eivé'; &é?'a!na%gdssiél%rl% fBLCHE ;}ém‘? r}%rofl%e?#({rl l%f\g%lﬁﬁt H%{ €

formed 1 ntegral and extend generally perpendicu y
cont act cetneoter 42, The peai bulstrale BS vace tleopawecdnd @atOkizasP A ddibgensd HRCEs on

the top _of th en substrate, 1§. The tail ends 46 of the short and | ong pen
cont act§ppr%l§‘a§%%“ﬁﬁﬁmﬂ’da’é‘fﬁﬁﬁr?$%{ and second |ines, respectively,

al i gni n&rr tp_ cgr_respondi ng rows. -4 17 August 2006 of traces on the
pensubst4Tat el'iggZ ihysdratcs pesitaway Bdamiswigl the driates cartfifge capnegtpsassemblyaile

04 RSB ol R i DPRPGORL LSNP LD g

st ens 4shopi anldilong pen @armctsd et 40r whith af2fin Jhips Haocdrrppeivérang dBersigaRt act s
38 and ée?wgerneth]:: %rrirﬂgeg cgmﬁ&egto?ﬁgda%dége gfnt su gtrllatte hl% The short and long pen contacts
38 and 40 are formed in segments that include contact stems 42 joined on one end with
( contact pads 44 and on the opposite end with tail ends 46. The contact pads 44 are connected
‘ - to retention beams 48. The contact stems 42 are encased within the pen connector 14 and
"~ extend along short and long stem planes containing contact stems 42 of the short and long
pen contacts 38 and 40, respectively. The contact pads 44 are rectangular in shape and are
formed integral with, and extend wider than, the contact stems 42 of the short and long pen
contacts 38 and 40. The contact pads 44 are aligned with one another in a contact pad plane
45. The contact pads 44 electrically engage the spring contacts 26 of the printer connector
16. The taif ends 46 represent short strips that are formed integral with, and extend generally
perpendicularly from, the éontact stems 42.  The tail ends 46 are soldered to corresponding
traces on the top of the pen substrate 18. The tail ends 46 of the short and long pen contacts
_ 3_8 and 40 extend along first and second lines, respectively, aligning with corresponding rows

~
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pl anar contact pads 44 and the contact stens 42.- The short pen contacts: 38
have a raised rear portion 36 aligned in the | ong stem pl7afNegush2@der to
accomodat e placenment and retention of the short pen contacts 38 within

t he pen connector 14. The short and | ong pen contacts 38 and 40 are

al i gned above and generally perpendicularly to the top, surface 35 with the
S tail  edfliadts of theipurediblieatt 1 8.C The BedtidA Uelits 39 at2dR 3Pt st 1Rl afd foRfich | ONY

pen contacts 38 and 40 are aligned generally parallel to the printer .
connect dregaldwithgeusk extend perprrdiculady eway doampthdscontpat padst 46 Jhernttepdon

| g | Q h_.t.h ' 26 of
cont act e Aok i S0eARDs R A F65 ac b BB NS A BSp GRS S 2001 ¢
of Ct ho PBlschbe Auband B b COFES briad 401 are el Wb bont® Abnemapnygie |
r ect angylaadr d@ﬁﬁct@w? 48Gnd the cORABICP&EMBQYS E%g shodt peHdNERE I HaS8 Y riddd %%Ei 20,

-a front™ surface ., and a bottom edge When t he pen connect or
posi t i opertionh elignadyin the lahg stem planet ine@rdar ito senompaddateqilacenet 4d rgention afhd 2)

pen houll i o Eonifts HBotiEn BRRET tefies 1o rhe sber 55 Fiectendiagpth Whn t he
print er ambinagd dlignk8 sBE% sl ARSI ptpRRNRERE HUIKE top Quitite F0RitE YRS Bge 35

of the pen substrate 18 (Figs. | andéﬁ%}. PAO" The pen housing 49 1 ncludes
short afffis|4§rsgldeeaddatirases emtisriep sutEedsd Be sharttand deng panoentiets 38rendl® r ear

surface . 3 e Lcularly u rd frneom the bott edge 52
ot ho BINURAAL MBIt REBHNG o Bhestord R dist, 28 I o et il

ext end, 4paf thklshort tpen cemadts a8 laad thellofg $BO chnthétt 40 tdRA thE donbiRts RIS Ve
tfie short pen contacts 38 and long retention channels 56 receive the |ong

pen conthg@tateneonnepierdfort and | ong retention channels 55 and 56 incl ude

gener al Izé sq%are_ housi ng apertures 54 that are wi der than the short and
| ong r el28ht i [58- T Hhushrates aseur Aspanebide sisw offthe cenfigamationtf dhegbent dvanestor Homsi ng

49 fro fear. rface. 50.to the front surface 5 1. The housin

aper t uriseORghENyith i b e reddol Bvefifon. 3Ffic Berkgonnaiter 14 daeifies a e
cont act gepamily 4éctanpirtar pon hoiin Q4R The pén FrhsgSOCinalugsh AehNsirBge 50 NPfbnt
retention channels 55 are aligned with each other in a first housin

aper t uririaggy 5 and g bqttpny adge 52, Wheathe penygeanersen kis pagjiorsa. geerally D%l’@ﬁfﬂg

apertur : ' pd: D).t I -1 et ' nel 6. are .aligned
wth casmofisrREhBhEr1glis, 110 00l Bkl 3 EIRY Bl BiGtThuls
gener al(Figsphaad 2 lthd enthvasing UP asnoteigal SPthailthe rdar SGifadaGOShdevg atiaf okt hel OW 57

is closer to the bottamedge 52 than, and is offset with respect to, the
second B icﬂﬁn%fﬂir’tﬁtﬂ’@ 1 89\'/16‘5@?51 QFW%’?% ta thesiop sutfaceot eithe pen substrate

18 (Figs. 1 and 2).

[30] The pen housing 49 includes short and long retention channels 55 and 56 that are
( ; provided in the rear surface 50 and that extend perpendicularly upward from the bottom edge
52 of the pen housing 49. The short and long retention channels 55 and 56 extend. parallel to
each other. The short reten'ﬁon channels 55 receive the short pen contacts 38 and long
- retention channels 56 receive the long pen contacts 40. The short and long retention channels
55 and 56 include generally square housing épertures 54 that are wider than the short and
long retention channels 55 and 56 and that extend through the pen housing 49 from the rear
surface 50 to the front surface 51. The hoﬁsing apertures 54 are generally the same size and
shape as, and receive, the contact pads 44. The housing apertures 54 associated with the
short retention channels 55 are aligned with each other in a first housing aperture row 57
generally parallel to the bottom edge 52. The housing apertures 54 associated with the long

retention channels 56 are aligned with each other in a second housing aperture row 58

™~
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1311 ,The housing apertures 54 include rectangul ar stemcavities 59 and
~rectangul ar beam cavities 60.- The stemcavities 59 extend’d\wgusf200he
housi ng apertures 54 toward the bottom edge 52. The beam cavities 60
extend out of the housing apertures 54 away fromthe bottom edge 52. The
~beam cavities 60 and the stemcavities 59 are | ocated opposite each ot her

~across t YaRllePRah BHRSM M8 54, ﬁ%‘qp@}d] ' ] ' short
and | ong%?gt e%t [ one channel s 55garlglg gﬂéh% "‘?ﬁgeﬁbttge awr%é.irgi] ?QQS?%%{ Tﬁpﬁlﬁe .
i nsert i dwtiandedgst Bnthannansk istdfEet vitharespecptag shetdecond botsiey hgaraira gowaB8rtbur es

54 by pr.eviding space fqr the contact stens 42 to enter the housing
aperture""g?tvogia ﬁlap%cgc?lg?‘gipﬁé%thi n the housing apertures 54. The beam
cavitie 0] idin the insertio nd retention of_ the contact pads 44 by
provi di f[aﬁs péﬁﬁ%%‘ﬁms RECTHES ﬁ% !‘%ﬁ?‘f‘%@&%g@@ Yenavitips £ apd cestanghlar bewsi ng
apert ur avieids 804 TRE sted! aivaed 3 Ly Lgfof Wﬁétﬂ%% @@?ﬁ%g 5% Sowdd tﬁ% g?@o%ﬁm

cavities 60 further 1nclude rectangu beam wa shown
fi cti onadey S2nghebednn eavititseit exvendome wf thtthouding apeanes\dd hway fromudtie botedrent i on

any 1 or GHE° (ot THAReAFh ERVHEO0 ABHRT S BRANE S areIocHE! dPPtie| A ogH d

t he rearacfyds fiRARUSA %&R&eTM@éb i ﬁ%@ 56
i ncl ude agceneral |y rgeg anguSI ar ret e%ﬁ%ﬁ&ag F‘{éﬁ%ﬁergtsﬁg{ﬂ%re glr)éﬁs%%elnﬁtgggral

with, a sehtagsk e ddie sitdna chvitiesndy afd- nthetihsertioneard stenfian of Bk odntadie pen
housi n 44N et.ent.i on | | 1 extend parallel to each other fromthe
ot o B 44 8o I8 bR Boctires By SR P36 Yo B doBtbl Sime e e ener Shor 1
and | ongouging epdriveds hairte) @tadiedanihin Ghe TARINgRANeS B4 VAHE Befh AViBeS 80

\(,:\gnti nuous; rather the retention walls 61 consist of separated rectangul ar
Al | se@ibi the gmertioprand sefentian efathe wontaglepade U byqugvidingspae far thepteatibel t o

each ot o) t r r 50 s0 as.to rmwal | segnment . raws. The
pen houlglg{rll%égfg @%oﬁﬁﬁcﬁ%e%%gﬁeoﬁgﬁgl Ry PR 4 ({g? r?%?’%ﬂt‘f’%ﬂnﬁﬁ%é’k’gs%& t hat
are forpatirénsegThé beni bavitiesdoERirtee inRRIdp @ectinpul 2 Hedm vl (héRowhi ehat ear
surface 50, of the pen housing 49 and that partial]ly enclose the housing
aper t ur &actipnallsgpesge the, sefentian begms44.  Jbe beams walls inclwde getentions ledgerd(nobw 66,

a thirdggawno@aChredeldaise  beahd | s of, . retentiaon
bl ocks 34. 'I)hear%ﬁs eéatlengﬁ%ggg%tﬁélbto e%c%rﬁgh%{eéf ag)ﬁvggr%%sr%gtn&}agﬁugbﬁ@e
out war dreténtmmtiehas A8 ar ths dirkattom tb&Fapl thx remptwfichs0bot t om edge 52. The rows
are aligned across the rear surface 50 with the first row 65 closest to

the bot {32) eTye shart dikdelompl tetarignesliatnél? IR had 156 iRIHE fenerily ARAGgulkhe
short and | ong pen contacts 3 8 and 40.within the pen housing 49, and the

ret ent i BHEHIO8C Is &g sthatye ifermed) iptperad e aph exicad geperdiedanlneway fomuithai n
the PenipUSEg shos did Bln A0RIRPH.NPUEHDBnh biNF BFERAPPERRL'Y LEFLAROY! &7

el evat ed supports
from the bottom edge 52 across portions of the rear surface 50 alongside the short and long

(, | retention channels 55 and 56. The retention walls 61 are not continuous; rather the retention

walls 61 consist of separated rectangular wall segments 62. More specifically, the wall
. segments 62 are parallel to each other across the rear surface 50 so as to form w.';lll segment

rows. The pen housing 49 also includes generaily rectangular retention blocks 64 that are :
formed integral with, and extend perpendicularly away from, the rear surface 50 of the pen
hOIUSil.lg 49 and that partially enclose the housing apertures 54. The pén housing _49 includes
a first row 65, a second row 66, a third row 68 of wall segments 62, and a fourth row 72 of
retention blocks 64. The rows extend parallel to each other and perpendicularly outward
from the rear surface 50 proximate the bottom edge 52. The rows are aligned across the rear

surface 50 with the first row 65 closest to the bottom edge 52. The wall segments 62 retain



formed integral wth, and extend outward from the rear surface 50 of the
pen housing 49 within the long retention channels 56.. Th&/ Algusheeh
supports 73 generally extend perpendicularly fromthe rear surface 50 and
do not extend between the first row 65 and the second row 66 where the

| ong pen contacts 40 are suspended over the long retention channels 56.

The. el evnt sitbratidlehd per oniR%Pd ardd ¥ WK t t ai |
~ends 46 of the Ionégépen cont asgts 40-.areﬂé?ti'e?eul-f(jll?jel'%ﬁl t%\’/g&tﬁgr%tgﬁme@ngsl&46 of - .
short peit evifisdysreBdn thedangmpen cohtavtsd@dvithin fherpes hodsingd2 mai ntain the tail
ends 46 of the long pen contacts 40 in a first tail end row 75. The short
‘pen cont[d3} s Be pereheusing#8 dinblelesngéreeallyorgtangulac eRivaet Ssupfortd M3 tthe short

retenti channel s 55 so that the tail ends 46 of the short pen contacts 38
forma %’é‘&%‘ﬂﬁﬁ%ﬁlw’@h&“ﬂo‘?ﬁt@}’é OUFHrd krora, g’&rf?%?c%““@ﬁﬁéoﬂf the pemdonsing4Pen
cont act Syififin r @b 2ioA8 dretdhtfol € chadREIRNSs NOYHL N t 035 e to
and are per pendi cu?alr. to1 thg taiel? g?\dsq?g %F@%?ﬁ{a ddf)g%rés \géng%ro%%@ct%g%ﬁg '
r et ai nederpendielafly fiom thei earswifaco 60 78d dodot édembaweehthe Sirstoa6y dridrihe r OW

58 corr onds. to the first tail en ow 75. Ljkew se, the contact pads 44
of the gﬁ% TR 00 Vi tlgn%%enr‘@tngarc%e@ q‘?\S‘ESﬁE‘l{lﬂhl"é’f’r 'ﬁ%é@%gﬁﬁt‘eﬁb‘@% ehasgels ow 57
correspaad The G tedr RippSHPPR ditsin IR lonrgﬁaeh Q%nfa@tislﬂ)gs%gﬁ?ft?% it éﬂgﬁ ooy thef- pen

contacts 38 retained in the second tail end row 7 us e firs
housi ng lengeienseatacts #0zTe tblated aboveithe tail ende 46 of st peai dontaots 380w 76. P51 The
tail ends 46 extend perpendicularly upward and away fromthe contact stens
42 whelB34let dhnelbvated shgpostsGBtthandaintag theahit eadsols eftBa el peh 2o@aels 46in SO

the tail 46 i gned i tail_end pl 77 that i di cul
: gi o, PAERCEL PR B 20 ThA SRR b Splatls AHE stusipirbslow i Wee pekopmiaatdd end
[OW 76 iffHeudl6rt r@bhticthahidls §5 kb ABS (N9l eﬁég@wa &Q%ﬁoﬁ& é@&i&gsd%mré by a

first distance (not shown). The contact pads 44 are aligne e cont act
pad pl afecond taif gridgow2y6. g ¢ henthctguatls 441pf thedodg] parhaintdcss 4lerepudi iauhar t o

h il I /7. Th jrst h ' t 7 dth d
nousi no *S500 PRI e R irbtonmtte] R aftnpialara il o b

apart byong peReoidcts 40 ranined §2tht Hadt tail Ederow 75 26 b Seddhnli %usqﬁga ropl The
short and |l ong pen contacts 38 and 40 include rounded retentTon prongs 83

that aP®cPEespeRds terthegdast @il end reyid Sextikewispeathp enuiacipads 14¢ dfrthershdrhpen

cont act . th ntact,stens 4 n the short and

| ong peﬁ&{gﬁ%%%festagﬁnthgﬁ{ tglrﬁgs%%gﬁ Tronea” \5\] tcﬂﬁr?f‘po?%go %A'E@?r? pg\’ﬁ’&“‘ﬂ‘c‘)‘ﬂ@‘

r et ent i tnthe beiinengls 46 5 tirndlofipen COSRAS B] Y&hived B the Be:oRE il GHASORT ¢ d thike
retenti%éﬂrﬁ]ggg 83 frictionally enga%e the wal | ;gc?msnts 62 of the second
row 66 tileusing apertuse EnYe 9 7 erPondsitp theesgpansktail end twrw ¥hie third row 68 and
thus hold the short and |ong pen contacts 38 and 40 wthin the short and

| ong r el3Sht i B¢ taHzmderte esond perpsadicyledp apwindeing, aveaydfrarh dhd eoritace sigmpl4@ne 77

when retained in the short and long retention channels 55 and 56, so the tail ends 46 arc

{ aligned in a tail end plane 77 that is perpendicular to the rear surface 50. The first tail end
‘ ‘row 75 and the second tail end row 76 include tail end centerlines (not shown) that are spaced

: épart by a first distance (not shown). The contact pads 44 are aligned in the contact pad plane

45 (Fig. 2) along the front surface 51 that is perpendicular to the tail end plane 77. The first

housing aperture row 57 and the second housing aperture row 58 include housing centerlines

81 that are spaced apart by a second distance 82 that differs from the first distance.

[36] The short and long pen contacts 38 and 40 include rounded retention prongs 83 that
are formed integral with, and extend perpendicularly from, the contact stems 42 so as to cross
~ the contact stems 42. When the short and long pen contacts 38 and 40 are positioned within
the short and long retention channels 55 and 56, respectively, of the pen housing 49, the
retention prongs 83 frictionally engage the wall segments 62 of the second row 66 and the

~

-



.I,TB.I ntain the coplanarity of the tail ends 46. [371 The short and |ong pen
contacts 38 and 40 include dianond retention barbs 84 that1&fegust 200fed

integral with, and extend perpendicularly from the contact stems 42 so as
to widen the contact stens 42. \Wen the short and | ong pen contacts 38 and
40 are positioned wthin the short and long retention channels 55 and 56,

respect iyl o4 eﬁtsﬁb%fhﬁltﬁira%\é%s M%@lﬁ[ﬂ)@@!s %ﬁ&fdgglﬁheﬁég@ﬁ {8 §s 2pd 40

frlctlonally engage the wal|l segnents 62
retai n wWithin thershent end toaggetd®ion ctliamunm heahds tre@nctnrdm@nai dtecnil iend pha el s

55 and 56, ret he ds |n the tail end plane 77, and retain

t he conf%‘?tmﬁ'a{g% fiaqaﬂﬁ#eth%%ﬂt ad plane 45. [38] The short and | ong
pen Comlfﬁ:sﬂ% nd 40 i ncl ude fIa ed retention, barbs 85 that are forned

i nt egr al g fE?& BE P&t paRAtt ahd 40 inglyde flﬁﬁloééﬁ?tﬁ'@tonshaébﬁes‘&@a%e as to
w den t e i Eaiol d on
the bentonsapRepel witie Uy Sdend BRptAdhiiyy B0 SRR end Aol alo Wb
gener al khe qmtquéstemns 42 arWhen the sharo mhchtdnggnaﬂ cphtacte 38 and 4Mﬁ&1p¢§ﬂ©omﬂaﬁthixpen

t t 3 t d t hort t t h 5 f th
ben houbipoata i lediahcliionels 35 gfd 58 Bevestvah. 2hbe BHSE Soinedanaed s 35
fricti Oﬁﬂéﬂt%n%ﬂﬁgﬁ anﬂ"&m‘l@'eh SRIFERLE s%&fts f‘@ﬁ‘tﬁ@kﬂlﬂl &%@ﬁxdtﬁ\ﬁi{é [Ps E6

| ong pen contacts 40 are posi |oned W ong retention
of the ﬁ@rﬁﬂmﬂ% stnglsﬁg withis th¢ akatiandtesgtientitna channgls 55f andt Ffe retaingthp eail

3%“ ?EE ey o H%ﬂeﬁifﬂ%@: yat tﬁ%égf%#igwb‘{ﬁﬁﬁ%m i hé«?ﬁlﬁfgf’iétv} thin

55 5 46
itg‘e e FaIT " Shehitupat Bre e coRBRAE Pt BRde Hassdqsienion perbs RS e et
pad pl afgnfed intbGR with8nd Qﬂéﬁd Sttt §t§1n§\%§tségs ﬁ']i&éq‘?he

triangul ar insertion aids ‘ff gt are forrrquglntegra extend
per pendfeniacd stepsf 420 i het ﬂaed mteramtn mrlendS 42 sitoated oh the lsdng nodthctatdnhsydMwen

th 42. V\yl t hor t d | tacts 38 40
posi 1 ol e IFFER seiPusioge ot 45 iy sl n B PRALRIRGHY B done” PELPEORdR. « he
wal | segrmRatihe Sbropen édiacts Qrerﬁéitﬁﬁed Widin heQhbit Q&eﬁiﬁﬁdﬁﬁnél?@@%? d he

short and | ong pen contacts 38 and 40 to a carrier strip 8
bef or e peehanmEt49athe ﬂ@%rqﬁlﬁoncbﬂtbé&ﬁs)ﬁbe shedt e cmn@cgeiﬁjﬁr@ﬁonedlyt dngagnen

housi ngy: Il | rate X ed rear isgQ

pen connétgz‘?aolr g}%ﬂen Sg‘ls—z of the %%#he%vcégr ‘P{”PqB’“%@e’ﬂ §oN tfi?tg%he%‘e tp8s'? 1RRe

i nser t i withiai tls 18K Iﬁfenflcble cldhaels seet m@ﬁé@ﬁdl&m%&w Theflare@ kdtbrRIonHak b8P 1 S
used to | oad the short pen_ contacts 38 and Iogg) Een contacts 40 (not shown)

-8 17 Alhglene pensgntacts g TriptongHy engags theretrgtion hlockner of tadourtinigwith Bent act s
38 and A2t &edttnHatidsd MuS rdhif tREFontact stems 42 within the short and long retention

channels 55 and 56, retain the tail ends 46 in the tail end plane 77, and retain the contact pads
{ﬂ . 44 in the contact pad plane 45.

[39.] The short and long pen contacts 38 and 40 include triangular insertion aids 86 that are
formed integral with, and extend perpendicularly from, the contact stems 42 so as to

significantly widen the contact stems 42. When the short and long pen contacts 38 and 40 are

positioned within the pen housing 49, the insertion aids 86 rest upon the wall segments 62 of

the third row 68. The insertion aids 86 connect the short and long pen contacts 38 and 40 to a

carrier strip 89 (fig. 4) before the short and lbng pen contacts 38 and 40 are secured to the pen
| housing 49, '

[40]  Fig. 4 illustrates an exploded rear isometric view of the pen connector 14 of Fig. 3.
The carrier strip 89 is attached to the insertion aids 86 of the short pen contacts 38. The

-~ carrier strip 89 is used to load the short pen contacts 38 and long pen contacts 40 (not shown)

Y
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- housi.ng 49 through the rear surface 50 in the direction of arrow A by using
.a tool (not shown) to position the carrier strip 89 over1% hagust@B0&urf ace
50 of the pen housing 49. As the insertion aids 86 are positioned on top

. of the wall segnents 62 of the third row 68 and the short and |ong pen
contacts 38 and 40 are positioned into the short and [ong retention

- channel $nt5 e ho&@ingﬂies [TB6 tshote hixd 1dn@Henoifabis 08 2Rl A0GFe Bderted AR pen
~retention barbs 84, flared retention barbs 85, and retention beans 48 snap

i nto t hBouseg 49 twenghdhgreapsustace 80 in the dhirsptiorsef amew A dyaning aftovldnpioshaiviny

engage 3SRk | . L Al ecghort ;and | ong n-.cont.acts 38
and 40 H\;\‘ tSFn ne‘? g&ggn héﬁg?%%rthg}e%#ﬁe a%gﬁpiog?he&epilﬁuggg ?g f\%glhe ’E‘ﬁeéﬁ?ﬂed of f
of the hids&6tdrepositicieed@ top[of the Wall se@ménts 63 of @ieCthird FowHIRId the sNorERaPf t he
‘printer, connector 1%8i n .accordance wi.th an _enbodi ment of the present

I

i nvent i YR8 PROSENIEE 387ed 40 e positionad jaosthe shashard-loag retewion channcle 85 a8, a

t t . 92, ector.to
cdge 00 ey TnchRiF, (0 rer@itfon RS Wplmbltt KRS B ey, AR FORARH Biei of
edges 285,cand petntibh dearho 48 Iseap oo tiec stant et toam re@dgeod hanhéle 331 dndt 8 albusi ng

24 incl pd i r ls 96 that retain th i tacts 26. Spri
channel IHRGEPENGSHEET DRARERTeN WL €havEieihe dhanil ongeen vorasts Biaid 4 -
engage adlin' b phithélthsl 113 AR 361390 then BdppL O ARSI lcrliBY a0gs 24 Al SO

i ncl udes spring recesses (not shown) which ext er e spring

channel 6 : . . ner-al | L, dway .bet ween
the " cofibe: i BfiRE-RaRaci gl Sichp B BEHRRE ShinedR 1T g ¥afiamo

r ecesseembodiment efthé prebont irtvientiarg hA phiatep housigy 2imolkidegs Sshnadtor fresteuMeed he
sf'ring' gﬁntacts 26 whe ttae spring contacts 26 are deflected into the
printer cﬁﬁ‘?‘\’?ﬁc@ﬁm&/"‘%ﬁtg n@n‘iﬁﬁp’é\’&?‘@r boitem qdgs Yet The conseetos fan edgec¥ht act s

26 i ncl ydedsQlcHRs tﬁeai)ﬂilﬁeﬁﬂﬁlsiéfé% ﬁ%f#gﬁmﬂzﬂ'i tl).schéLQiﬁﬁ%H S 188%1? Igag@le\f‘t% i the

spring channels 96 and extend out e spring channel's war from
and per@genditoubattom edgetRle Thempminttr diousing 24 depduded sprifpechanhddeds that tetaid @& nay

be sol dered t ringer. circuit bgard_(not shown) and thus secure the
print erSpggﬁn‘éoéﬁ%‘:?S %é t oPHhe Fﬁ“ﬁ“‘ﬁ e‘?’glgc g? c‘?ﬁt‘iﬂdﬁ@a%‘%n@e cBRE8 cthapasie P6and

si gnal sfrfc_ﬁ@ﬁaﬂimg_@gddimétaﬁijthsbﬁﬁngtx%uétst%.the spring contacts 26. [441 The
sol der tails 108 include dianond shaped tail barbs (not shown) and

t O ey , | il
P Lt ot e e G T

108 andhe epraghchaneels 96 denm thei dosnddd@ hwittoini eddel? tprdentrally nlidwsy bgwdn the

frictionall ngagi n e ring channel .walls. .95 -9 17 August 2006 1451

The sp rﬁoﬁﬁe%%rﬁqog@g’sec%%b? r‘?ﬁ‘ﬁ @H’eco FINGoR Fé%éd 11he PRRE recesssh axigadhetielyy
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.

¢ [43] The deflectable spring contacts 26 include solder tails 108. The solder tails 108 are

retained within the spring channels 96 and extend out of the spring channels 96 outward
from, and perpendicular to, the connector top edge 90. The solder tails 108 may be soldered
to a printer circuit board (not shown) and thus secure the printer connector 16 to the printer-
circuit board and conduct power and signals from the printer circuit board to the spring

contacts 26.

[44] The solder tails 108 include diamond shaped tail barbs (not shown) and rectangular
tail flares (not shown). The tail barbs and tail flares are formed integral with, and extend
perpendicularly from, the solder tails 108 and retain the solder tails 108 within the prinfer
housing 24 by frictionally engaging the spring channel walls 95. |



per pendi cul arly outward away fromthe printer- housing 24 at channel ends
102 and that curve in the direction toward the connector1% 8pgustige0d®0 and
gradual ly slant back down toward the spring channels 96. The spring arches"
114 touch, and conduct electricity to, the contact pads 44 of the pen
connector 14 of Fig. 3 when the printer connector 16 and the pen connector
14 are @sppertey sbﬁh?nﬁﬁhﬂmté h26 agibiien fprind NarchEY | NG %ﬁ%&%@ﬁ agliyde -
rectangul ar spring atches 115 that are forned integral wth, and extend
per pendiketmeadioylatly outward awsy fionythe peintes housing 24wattchannd! ertst 08rand dhvah carve he

connect okt om e 92. The spring | atches 1 xtend int t he spring
recesse gﬁ él?edél%er? Eﬂgﬁ g(gﬁaerg c%:l%)enﬁoé'({,‘? %Br #Olp oHES ?ﬁ rafla &@%ﬁy ﬁlﬁlétdba"’ﬁp |dﬁﬁml tﬁf" €115
are  narspeing chanels 96hThe BprifYarc RELHISIBUEH) ndESmdDEH elEcRbcity BOthY dofiabt a8
spring channels 96. Wien pressure is applied to the spring arches 114, the

sol der t349fdhe pen equaesten i efckiawd then thepringer gonaectomiduandrihe pan aennebter &4r i ng

-ar ch 4 fid d ' ' . .Th defl ect.abilit
of Cthe obe pRlEO et SANOGMR dbed IRE SRk Dol 38 38 0uad NruaniBlar SBGRE, ' 1Y
agai nst latthes ld6nhaaie forted ftegrhl Withitand RARGH Perpehdiclay B, BROSHhg a8dhet he

spring j&gta ts.26. [461 The spring arches 114 are aligned to forma first
spring Ar thgfirpeieentward the erHIgctos Betion edgect?. r B sping latehieslil § sxtendinteg

arch roypel 18 R8s SRCONMA: § 2&8?@{&9%05?#&9& & C1hd r@#ﬂ?}lllgé ?eltcl‘heg ﬁgcapef OT hler

and to the ‘corinector bottom edg e second sp arch row ]
bei ng | eeavwer thhw gerspriog révesses and ateotot bethinedmétiirethd 2pridd ehdrinekt96s pWheg ar ch

row 116 and the second spcting arch.row 118 include centerlines 120. The
centerl Pﬁeﬁmﬁﬁﬁ)&p@ﬁ ‘gg’e §F Bhes 'g4d§8’§ts E‘étaﬁszllolétﬁéfet?@e‘émn the pripler
cond @bhgdi ihatd t US4 el i - fi
;gusi ngﬂgﬁér g?e&ftcl)l\?v- 7h§n%a%ﬁeb§e§%n§é%ﬁgi ng a%dé{’]tei E? %E’ ?g%vr%%eg%F ) F?gé 3.
Thus t hdetlestabilaty tof Hlaedspring cantactal26qllowsitie. spring asqhes ¢4 talbapiessdd yp Agairshe
rows of ,spri cont.act.s 26.so0 .that en the, pripter.connectqr 16 and pen
connect g}epcfﬂ[‘]a%% 3#?)}” lﬁ‘ﬁllteqaﬂﬁ%‘getg‘g ﬁg{g}f‘ﬂé’?‘} ‘Pﬁ‘ér ¢ SNgOnBSEL044 t ouch
correspwﬂin spri.ng ¢ ntﬁ%ts 26. [471 _The printer connector 16 of Fig. 5
and t he4%ar saa@aé HeRescbifrae @gsnedstogform aghirst spripjgeprely rqpy dil§ agd\aesegpn
benefi t [ ¥l i : el T ST,
SprfiRAIARA 119 o BKE SHANLENGAL! 11408 GONREHS HRPaeNY 118 a{e{:

t he pen connector 14 contalns per pen surtaces he
cont act pyallel tasaendthesaiddierthe comectos bottomGylge B twithathe Isecarslegpring ascht ppi cal

printer t.ri dge, gonnect assenbl 0 onne the prjnter, connector 16
Po the bERENEE sl 2R r SHmERr Yot p0% aloe Sulgrissh oo bEkaidoe ¢ he
housi ngihepesdndrsprif@ueh 2w ang ikBudSnicAmel 176 TRAERESERRA 203 se%af!uedfl@MB 75
and 76 are separated by different distances, the pen connector 14 i ncl udes

two i nddpptanerid] Behisgaval tothepacenst disiandea2 sspwaipey the hdiisiog eentertinenfinofot her .
The i n_%Q%&%hsiﬁQ gperﬁl}g row S’f‘%’djﬁlte s%go%% housing aperture row 58 of Fig. 3. Thus the

contact pads 44 are aligned in rows spaced identically to the rows of spring contacts 26 so

(, - that when the printer connector 16 and pen connector 14 properly interface each other, the

* contact pads 44 touch corresponding spring contacts 26.

| [47]  The printer connector 16 of Fig. 5 and the rear loaded pen connector 14 of Figs. 3 and
4. yield several benefits when used in an electronic cartridge connector assembly 10. First,l
the pen connector 14 contains two functional perpendicular surfaces (the contactipads 44 and
soldered tail ends 46) that may be used in a typical printer cartridge connector assembly to
connect the printer connector 16 to the generally perpendicular pen substrate 18.
Additionally, because the housing aperture rows 57 and 58 and the first and second tail end
rows 75 and 76 are separatec_i by different distaﬂces, the pen connector 14 includes two

independent contact row patterns that are perpendicular to each other. The independent and

210- -



perpendi cul ar row patterns pernit greater versatility in aligning the pen
‘connector 14 between the printer connector 16 and the pet? dusst @it 18.
t 48] Secondly, the pen connector 14 includes only the pen housing 49 and
the short and |ong pen contacts 38 and 40, so the pen connector 14 does
not take up a |large anmount of space nor does the pen connector 14 run a

large r i}ﬁ:ﬁ)eﬂﬂicﬁﬁfmﬂﬁﬁﬂferﬁ@chﬁﬁgf?aﬁé}%eﬁﬁiﬂi@%m meﬂp%néeﬁ&cfb?tlz;ib@ﬁéeeﬂe any

intricate wiring or expensive f The pén connector 14 1s also easy to
assenbl dhe mrigteriannectem i§6 hashthepen sebstrateck8s 38 and 40 nay sinply be snapped
into the pen housing 49 fromthe rear by use of the carrier strip 89
attached48jo tSecondhyah¢ pemcaingstoBd4 iftledesreedye thei mn loesing 4Bamhthetshert and

tenti bar bs 84 85 ,of t shor t d tacts 38 d 40
ol d t ndowh B corf Shatd 4l st Heaseiotumecltl & 4o TnetHEks uh Beas Hgoumb ofnd
ensur e s nok Bes!ifd perRttficdtfr P rundardl9fk oPEtnd R ARG qﬁ{eg,ghg%ﬁl%ng@m 40

are aligned along the tail end plan 7 so tha e tail ‘en
easi | y Hé does ndriedudecnnytintrigate vaobg or expengige filh.s The pers samiebion §i4 iswdsopzsy

t 14 i t - i i di . [491
Eonor Ty 36 penBRe S Short AXRINE SRR obtal 38 200 4 i) stiob B e ApReY iy i e
cont act hiodén@ngl flohethe Rédr byaise RO Usd (Ehgri@r‘ktri% 89 hitRhPA tHHR in&RREAHS s 1’1‘711 0oes -

not take up_ a | arge amount of space nor oes the printer connector 16 run

a | ar ge teRffendheaps A8 cind ke refentionchartind4 and §ii of theshnscindrlong pemtantactsa3s t o

assenbl (i LN 0 C 26 .into the,.pri.nt hqQusi ng. , 24.
(501 7 anddo Bpldthl el o B EORRAE 5 a6 40 o 0 Bl SR oS RSt 140
formed ithe talends dG0f ehevdhiblt 4aid 18hg pem abity@s 8grandUURAd aRfnddNBok #8841 end
igventiopaéeThe pen contact 140 as shown is to be inserted into a front

|

ad peRiAB{ett Biat Wsptaflpends 4h) mayirapibhbe spldared tohidefpepnsubsiraiad 8pedlso,
connect S§n§H%$ Eeg?%eﬂ‘é&lfé%ﬁ&%és £l g%%g‘?i@%‘?&’g‘%r a%ng‘gﬁegggr contact pad

142, a a rectangul ar contac en , i 1Ez‘gyt‘angul ar

retenti | atchnd tai,l nd.l49. The .contact pad 142 incl ydes a
Dot op P, £ Efug 6 nfle: Aokl 1 ERRBAT ol JRefaD AE byrhltcontis 1 U

ret ent i prinfeRhesinkA, 86 thef iMEConAERET BS dows 1ot &0 ApaXafRthRRInR 8P sHacshay | ¥
downward and away from tlﬁe cont act pad 122n The gont'act stem 1 53 and the

ret ent i BPFS|the AR opane@pn] itk lapearigorieesponar foilurai The peinfer gpnnecoads pen
connect sk Taenbhi A0 bt ASLURLAT ol Bnefb Rty oL 18,1 om

Figs. | and to connect t tact Strate 18. The

cont act em..14 d contact pad. 142 copdugct elecgtricity fr the spring
cont act LS?%GH(F) '%i ggl.w?tesaﬁﬂ foﬁlsgichgleﬁ’eﬂfl?uﬁgwr Lﬂa LiNe cf’%‘i‘it %.ﬂ-’“)’"’a In

i |1 ust r adcefilaficd With bn hBEIRIVe dindodanemiof tRepBent HRehRE TP Gniicf [4Ns | 0ad
pen connector 150 fornmed in accordance wth an alternative enbodi nent of

the pre I e/ binseted intprefrontdard peeepnperioc i Eeg. Gb andbentreedunddhe font
gener al %4 béf EGROLLAT 5¢. T PiRY pénO@o%tel?:?‘fﬁb D2 niRea g%r?eréﬁjyglsqul}arezggn?act 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,

[51] Tig. 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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The front l'oad housing 152 includes a front surface 154, a top surface 156,
a bottom surface 157, and a rear surface 158. The top surl¥agsgusts®Oand
bottom surface 157 are parallel to each other. 1521 The front surface 154
i ncl udes generally square shaped housing recesses 160 that are aligned
parallel to each other and the top surface 156 in a first recess row 162

and a- squeHbnt Icﬁ&%ﬁsiﬁ%%i%lud@ﬁ% fhdnk §ﬁrfa{c%q%a§a'i@}u}$§% i1§6,'a0&cﬂ€oﬁf*s£&ween )

the top surface 156 and the  second recess row ] I'Tst ‘recess row
- 162 and ibhendacearsurface $38.r She bpsutfaten I6eand bottent auface @57 46 pataliat toasaeh
- separ at eﬂﬁby a distance 167. The housing recesses 160 have recess floors

168 t hat’"§&fi ne a recess depth 169 of the housing recesses 160 as neasured

fromth recess floors ég .t(ilihe front surface 154. The recess depth 169
i s g_eneﬁ%ﬁh y 185 drapt yistace %aep uqer jgensTRibs saare sheped herpingngooseaseldfdbat o
retain GhgneaQatAet topé’é%ﬁ otz and tﬁé"t%g shﬁﬁceof’% 4fn°€ggsf ?élc{e]:gscﬁ)% 1653l Bl end

generally aligned wwth the front surface 1 ousi ng recesses 160
i ncl ude recesst g libhr Thatfeht raesstions167R bbated drtvesed the top filrface N662nAGhe

160 in the dj ign t d the t f 156. The housi
" ecessodepig ctrt s R Cabe dFurBiRk ot 362 w9l hineOad resnes o 4 WERIRBHR | ng

r ecessegertéifinés1 66 @adieaepiraRd b&:%gﬁnéehﬁsw%@g%&ﬁg REEsdO160 HRE &&Eigs -

cavities 172 and stemcavities 174 are wder th e retention latc

146 and fleenst148tthaitdsfine aascess depthdoP wéithe heusingatecessed 160 sshmeisnser fromrthof -

the ret | | a s, 146 and.contact, stens 145 jnt.o the front | oad housing
152. Bo ‘%'%%Sheoorﬁf g@?ﬁ’ t&%élofl?%"gfaﬁ gg‘gnﬁ}‘? W&e%‘éﬂﬁ‘ciaé% ‘tgigS’%er?LlIMeqé‘ﬁ]ttQ P#t ough
the frodickneadl40uThe holSidg fre@Blest 180 EhagtheSsinkat Padd 43 Qo thR th€3hd Y f ace
]€§ and help retain the pen contacts 140 within the front |oad housi'ng

1

__ [ 58urfappel fagmangenerally phigned with thedrang gurifaced Sthe front ‘1 oad housing 152
through the front surface 154 by positioning the pen contacts 140 in the
di rect i 6] of The housirg roessemi6Q nelude mectaigulas latohs caviiesal 2 thiti apemd fydrh bheand

t t t By 74. and th ti | at.ch 146 | i d wth
and ent Brestiog S ipen ooy dutibps ot ThERn et n 6. Jve Beuthdierirnlt e
when t higo GRuNidRCiterdafdvitikd A THOMEext b frEfmehe HousiAp SedR&s f605th thi Qlire?téon

illustrates a rear isonetric view of the front |o6ad pen connector O wth
parti al foyaghtherbottpin sus@ee d57-r dhe latduervities 173 rmnd stan tanGliesTHd dre oaderltimd

housi ng 1k r.ret ion_channel 76 1t hat .ext end

per pendfhc% gﬁgfr@@ %?%n’? ! %6:3{“239’2%‘3 Lo ﬁ@% r?sgeé“‘thVSP 5185 taﬁl?ﬁ"sté? &'ﬁé‘ésefg}/“. °frhe
retentithe reteativielaschésy 646 ahdicontabiestérad 03 a6 thafivhehbad4Rusns 16PNHEL theSt ens
145 after .the retention |atches 146 and contact stens 145 have been fully

i nsert eldtehiRYiEigy k72 Ard thegitgm sayitiey B/ sdenshtirgish the ieatiload heusing 1 32%fremt i on
channel g Kt sirfe 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 conne_ctdr 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.

-
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17 August 2006 [561 The front | oad housing 152 includes rectangul ar
support walls 180 that extend perpendicularly fromthe topAsgustaoes 156 to .
t he bottom surface 157, enclosing the retention channels 176. The support
wal s 180 may frictionally engage and retain the retention |atches 146 and
- the contact stens 145 when the retention | atches 146 and the contact stens

145 ar efsGposiThé qrud loAd holbiag " B2 MdhkRs GR 1& $ffortl Ralks 196 @mPeAbiq Wal s -
180 include rectangul ar through notches 186 that are aligned R
" per pendPerpengdi¢ularisofromeths tpp srfacadlSo o 1O botkime sttfacsulft?, pudodies the@6tention

corresp e | tig2s 172. (.Fi 7) and stemcavities 174 (Fig. -

7) that &%ggélgtlz&ogidﬁglg&gnfc‘?%%t18?0‘5%? ﬁ%’&f&f‘%&e 8¢ a‘\‘i{?‘ém ﬁ)ﬁéﬁfﬂ Vs @p@%ti on

| at ches146iandothe comatiotéms 1 €5 whdd heareentiog eitéiRd 1UBAHER: ddh@act kRfnsh4sayd ti es
172 and stemcavities 174, respectively, the retention | atches 146 and

cont act Positiqued inta thegetentiea changeled 7Qi t hi n t he t hrough notches 186. The
t hrough notches 186 are aligned across the rear surface 158 in a first row

187 cor BdbpoRbg spnost walls | l80cinchideirectengulai? throwgh nbtehest £36 dhemyidre adigddt of
the fi C 162 (Fi Q.7 ng,a,secand r corr opding to
the | ad REia Bhg Spior Randdd dhE BPGE St ibeorSRRmD e L ¢ o
164 (Fi @witis.17D%Blg. Masd bhs &RMIBATISFRIY) 1D pﬁﬁbdthf{_ﬁi?ﬁ hd RBnt 1B4F RGRinkAC are

passed fhrough the stem cavities 174 and |atch cavities 172, respectively,
and t hel¥2ar Sighn whep dhe setadpn lnighes by and confacsmtens 4 inserted tthrongh. gtec hes

146 | i . in..the.di i f C out of
the ¢ nriaBbay @02 h RN ERCHT b ikl” off Ilindiuctes 436 R ot
ret ent i stems$ 446 hes pddiGonsid within tet theduginotédies 88, f The thonel hytcRRIpgRdedy the

sgpport yvaIBés 180 Alternatively, the contact stenms 145 and retention

|'at ches?liagd aerasscihe meas surfagsal SPonrofirsheay 189 comenpanding krethe dasplo eavitiesl 172 180.
1591 Fi i S S i 1.C.. Of:: ront | oa e
connectzgnrd %E?Oét\%\nrﬂt%{vtﬂﬁeg 1§4er§?§%entf§§{7€e%i§30m\t§&eﬁplzt@léihfﬂi %%cfapsgg? &lj(r) V.'rn]'lgﬁe
front |ovatspomdiigntg ths 2atehn chvites] 7eaidttg tan casikiad | oot irnkedndrsas rd®2 t hat
ext end @%r(ﬁss ihe retention channels 176 and retain the contact stens 145
that are’ Borlted t hrough the second row 188 in a first contact stemrow

198. The_contact stens 145 that are inserted through the first row 187 are
ret ai ndddl n @1e the coBlaey Yeame HAn madsreterton fatehes dd§rate possed dhroyghe ther som196.

The first: . S n t e 19 ave
cont er 1S nuEe 178k R caolled 5 Hbeck Py S HEOAE BRILA St TR 3P hodadle
(Fig. #jems 14 hfdraattidn @mhds d4Gnree beMdgentGlY dihetytdeiglece ifishel diPedtibntdfe pen

contacts 140Q, exte out of the retention channels, 176 away fromthe. front

| oad hSTEHh a@f%&«ep@mgﬁmﬁl%%h@dbm Ji sismioneshasels Tie sohat Bads
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.

- [59]1  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 refain 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 fhe 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

it
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-13 17 August 2006 149 are then all bent so t hat the tail ends 149 are all -

aligned in a tail end plane 201 (Fig. 10) that is generalT pugest@8dli cul ar
to the front surface 154. Wen the tail ends 149 are aligned in the tai
end plane 201, the tail ends 149 may be easily soldered to the °
pen-substrate 18 (Figs. | and 2). [611 Fig. 10 illustrates a hidden line
view of 13D agntheh QlitHeaNsPfhat 1R thil eRds 14988 RAR rﬁﬁ(éttgi;]l_ Sn&ﬁ ezﬁi‘ggfgﬁ%“ E

| oad pen connector 150 includes a bent pen cohtact 2 an u ht” pen

cont act thet 2 gepgeallyerpepdiculan tet the fropt Qurfane 1HeWhen dter thid éndst49 drbeligdeddnigh
"not ches 004t cond .r o and has..be bent .so that the, contact
st em 1‘4§ﬂ$‘§ﬂie§d tpﬂag‘ele%?s@e S%L‘r"\égét]ﬁ?t“é% GRS 9@3“?&&0 thipensubitratec bhitigs: 212

has been dnd2grted into the through notches 186 in the first row 187. Wen
t he unbent pen contact 212 is bent and retained within the second contact
st em r o696 Fig he ilditlatdndiadhdiividd 6t nbent
pen con;lgl(]:]t 21é2 may tahen be belnt Vslo asgﬁgﬁdb%%g??%g?%oﬁao%gpglgg?ﬁnlegﬁgppI ane
201. 162301 Kee frons loabpeti cemectof 150 énchirdes ertieni peneniintaot 2 bhandhan enbengperd, a

: i ' h dto i t th nfacts 140 into
The 1 ofouiR) o dhe BB cotips Ao hfcbceh Spseief kg fhegfoSeh GRbER L6 indhe he
pen conkaehd rdw @38 hadBas Bten Bat sb Wat IhH (AR stdhA 43 @éjinhrfﬂé’ iRF cotAARRGHH . of

the pad top surfaces 143 after the pen contacts 140 have been inserted into
the fréf8 ITdednberisengonset 21008 bep itfsertert intoothd tengt notoleest 186 i B fusbvi des

scenbr PR087E i BeBRy SR Coblahl p B Goul ] iRkt B8 5ecnd oot 1 e

benef i t stemagar 196) sheorail padsl il 491 b theen 0 pEEOdntact 210 dhd HRNiBentgRe GARROIEN
fnplicity described above for the rear |oad pen connector 14, and the

f¥ont | B3Y tsarbesahaasdp be glighegyin theetail sadiplane 20k er f ace with the printer
connector 16 described above. Secondly, the J-shape of the unbiased pen
cont act [6240 hikedhe embodinbent péthe preserdtinvendion tshowe in Mer 3, edcarritnstipenér ont

|l oad h ' 152 w t hout e _use qof i rtion_aid r retention_barbs.
A'so, baeu %‘%Yﬁ’ee “6%‘%&’ st 96 o8 Sopgacts L into, R 6l fous pr anaeepbRI0.

housi ngcatfiér suip etdi@ediedto fePenohtdets 140along! (RAPad RPSuABeet T43 ahll o
contacts 140 do not need to be snapged into the front [ oad housing™ 152 nor

do t he PeRPLRL aEthe ped don susfaceel shspest contaciafl40 have besntindeded ittotisi ng
152. ﬁm&yléa#&gﬁgngl ends 149 may conveniently be soldered to the pen
of ki gs

substrate 1 . S and 2 because all of the tail ends 149 are bent

ot el By RSP 50 bSOV ke Sl e ¢
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 conmector 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 convenientlj 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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“the sprilfy ceBRE

accordance with an alternative enbodi nent of the present invention. The

- short pen contact -14 17 August 2006 244 as shown is tolhbéugust el y

inserted into a top | oad pen connector 242 (Fig. 12). The short pen

contact 244 includes a generally square contact pad 222, a rectangul ar stem

segnent 226, a rectangular contact stem 228, rectangul ar first and second

r et ent i GM4fasahewn 230 bentidAdRinsarted iatochiope oﬁﬁébtor@élJZf{F%mliP MTHeh6f 236,

and .a tail end é%o Th contact pad 222 conduct electricity fromone of -
¥ inelpdesca gengrally ﬁQ%ﬁ@C@ﬁmﬁ pe%% @trectangwlar stﬁensagmmazzs 244,

The contpagkiaf thdd g& 224.
The stem seg%g?tlt?&ﬁl 26 gingp?%tg S€e ments g?@z ﬁgﬁﬁaﬁeﬁ b and
extend datcheeginens 234, retttntmmtatdi I360and 4 kel mmtTWnﬂfx%?padTm @cﬁﬂﬁé’tﬁt
stem228 |§ f.or d |nt W th, an%é ext.ends per endicularly away from

the sterd Spf‘ﬁg cptagts 24,0 Figse d rady ghdhe shat pen o@tacind

1232 ar e 4ar mae ch aqfaalzzwlmudeea 25 0RRcE 9 PEALL G fidiheld P Otgtge contact

stem 228 and retain the short pe act e top
connect Gpgmert 226 pndr letce rSBgmmtS agé htre ﬁﬁmed mmgme evithn bad) eaﬂen&\npéllpencﬁ&d t ends

per pendi ts 234, .The retention _|atch 236
i ncl udegg%wa}‘%gpgﬂ 5%23 5%%85 formed jintegigh it Flﬁdegral
W th, apdteh@saperpeﬁdajml mygﬁﬁﬁlltﬁygt%ls}ég&é&@%t he retention [atch 236 and
retains the short pen cont act 244 within the top |oad pen connector 242.

The tai T[Gﬂnd T8 Firdt Snfl L IRY rétéﬁtﬁﬂrfPate{R%b%ﬁ%gﬁgeﬁoﬁﬂgﬁlng@ R”lﬂ‘d l’?tr

upward from the contact stem 2 en t
i nser t egeipandicelpgy from, ﬂman‘bntaetmtm AP& andretsid the shbe pt:ﬁbdmt@dicttl@ 4athibthe epler ed

t© th bst r at (661 Fig. 12 illustrat
Qo rnete r ?Ocaﬁ Sg\mg%én%ﬁt%f c?égt oiﬁe 6@&3&%}%& g?‘gz‘ﬁf"“’?ﬁ?&lr;t y“’llth;ongb:ﬁgteggﬂ)?tn
pen conpaptndddarifacdai M ikl lieh! &g&%ﬁstﬁw RR0 GRMAC | 1634 %{icrf@&%si L

accordance with an alternative enbodi ment of the presen I hven
cont act pnsaaly? marxgnlat histention badn 238 othatact dordaed ateprili glithy and othe Hﬂl%n@éﬂnt act

stens 2 i on Il at t han contact pads 222 of the
short p n cont sﬁgﬁlﬂﬂﬁﬁa nt&‘?“s@%ﬁ?é% G}r‘r’} ieﬂ]i‘Q“thB cp Qﬁéﬁ"&}ﬁﬁé‘ctor
242 i nctapd&mdap@enemuoy T42Ct MG ULadr eﬂd)Qﬁlboi@dfoﬁﬁ&?'lﬂﬁ%]%ﬂ%mh T, &soad

housi ng 24@411 Lﬁ?{ des a front surface 250 a top surfaceé 252, "an ottom
sur f acePeTp pByyandoiemy, 3@3?9@024;@11393& |Wd:1bnt|d® shdrt em abnthpt 244 gned

deep re han 259 t hat
recei vefngétﬁdé d?gttoglﬂﬁ?t%ﬁigﬁ? Eﬁgcc@ﬁagg? 1?%5 gﬁ ’F’togder ‘ﬂﬁ’r?‘ € PER SERsHRKct s
244, rebpfamiRigd.y.and@81 The deep and shal l ow retention channel s 258 and 259

I ncl ude rectangul ar support
[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. 7\

[67]1 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 laich segments 234 of the inserted short
and tall pen contacts 244 and 246. The support walls 260 include rectangular wall top

T
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~inserted short and tall pen contacts 244 and 246. The suppéugusta0be 260
include rectangular wall top -15 17 August 2006 surfaces 261 that are
al i gned below the front surface 250 by a wall top surface depth 264
generally equal to the pad thickness 224. Thus, the wall top surfaces 261

" support  girfacds"E6Ir thetare GIIZhaL belbddthe 32t SAHARAIS0 BE 2 GRI R suPRES démR R4E
exposed to and touch the spring contacts 26 of the printer connector 16 of .
Fig. 5. §eaorallykgualéeihepad telaesoded: sthust thewatitop mefscoB@ supgo B inbatd

I ncl ude I 2 d al | ow channel, bases 272. The deep
channel ‘%gl%’gtsﬁ@ggagrs% g@gctcgaétgtﬁat%ﬁgﬁ% RS 83F¢Wﬁglaf’rsfp£’88 CQB‘Gth"ﬁgn t he
shal | ow afhilsyméitedamanetat 14 dfFig 5di st ance 275 that is generally equal to the
di stance 247. The tall pen contacts 246 and the short pen contacts 244 are

s! i dabl yieops erticatep MstillowIaERIGEARRAIOISERANDS dso’3BuA0 ﬁe%{@g@vﬁ%lbk%g’o .

retention channels 259, respectively, int rection o
The deep68rmad shallavophanaelebastoA7% hZhe dbep dB8nelrins@5M8adre dodatel fucther below

260 11 ord eBRteeCio 70, kBRI NP op| e o 8 Mo oo 2 ol hiiemor a1

pen conteguilstodAd dastehc@ 44721 Bhes kO ¥orith@e 216 Anil tho sh&€ ped B ing
248 so tnat the retention barbs 2%%3*J e(r)lter and frict iSonaIpIey eﬁ%gtg%;?ﬁ%é

r et ent i GHdahlpinsenerbinipfhe deep retontipm ehrnpets 258 and thersballow rdentipinathsn@T6259 711
The froq‘gsp &{Jegpﬁu%ggir%&%n%owgral | y square shaped housi ng recesses

278. The ousI"'Ng r ecesses aré encl osed and separated from each ot her

by rect ul QuUSI trips. 280, Th usi stri.p 80 incl.ude

r gct angmr ?%‘8 pg?paﬂ@%h%]i% reg?ﬁ“’f’ﬁg?fn}ewi aﬁ‘d?z%g Jsgéﬁéu‘ézﬁ reglapguer pagaliche top

sur f ace r@btioandofs 17 S@eHdaG! irdd\dhd Siipptt Whls had Hdns ARRR! Sirdé 28 t% Nfte
ude

I nserted short pen contacts 244. The housing strips 280 also 1nc
r ect ang@Péem sifecer’dds iThg shavhandstall @an contacta2é4 pel PWsnaie slidably iserteddhtaniyul ar

rear hoysi ‘ 2 The..shde housi s 284 and. r.ear. housi ng wal | s
286 encl sgﬁg\r,\\@drs ﬁelga?% gﬁ%toen a E‘lﬁ%g’%ﬁ% p f|ange‘ﬂ’cﬂe%#‘5a€ltg§g% B when
the tal retritionGld 208 sd246 reddigedSivitkialthy reten®ioh ke 476t 0 the top | oad housing
248. 1721 The housi ng recesses 278 include rectangul ar retention cavities

292 and{Tigct TRGWoat surf&@izsst}aﬁ&edéw%énémﬁ%squ%@%ha&}d%ﬂ@ Eakds! BB 2

retain the_ latch s-egrrents 234 of the inSerted tall pen“contact’s 246. The
resi st aR@Usingaracessen47§ axs enclesed apd ggpesedofomtrach afteh tyegoemngslad Bdusimf  t he

S R I R SR TG S
al i gnedsanid direztiomanihb &sp S@fatH252 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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t.he inserted contact pads 222 of the tall pen contacts 246 forma first
contact pad row 288 that is parallel to the top surface PHRugush20dq r st
contact pad row 288 includes a first centerline 295. -16 17 August 2006
1731 As the short pep contacts 244 are slidably inserted into the shall ow
retention channels 259, the contact pads 222 of ‘the short pen contacts 244

 slide allihy twtheahirt pepoomicts s Sldabhinsiridd o G SIIBRITRRISn Shngl LNe
short.-p c&gt acts. 244 enga&; and are resisted by the resistance ends. 282
of the %335' §outast nads 289 0f theshort pen cantaets 244 skide alomstheorall fop seifaces 268n

t act | the resistance ends 282, the pad.to
cort acecBEhehRNCERERE MR AU Wb rIF HiE A erotnd meaotdEam Bont act
pad r owr@dsarichands 38Daf tht heusingsttipe 280.1 When B labhlsepasnts 094 Bihe shBE pagcond

cont act Baid rg\ﬁ/ 296 has .a second centerline 298. The first centerline 295
and t he QIR ¢4 &rg Berfed i 2gaingt e Jesisirnpecamndp ¢82, the padfnpesusBoss 2234f theg. 13

Il ustragh 44 sEd 0y sV ' n:. connect 42 of
g 1 hethpeh BRI PRI i Soda donfack PR SO RRs BRANE D Jhe 0
i nser t egontactat mewt28p. Tbaskcohd usntac 24Bowt196 hheih becdnd serddBin@DopotThe fikke tal |-

pen contagts. 2 and .t he short pen ntacts 244 are positioned outside of
Phe ¢ op CPBGTR 20 A hs AeoRd Ppuiing 2P8 e eparaied by acisicedoPhe. sane |
di rectigfl as tgg .ﬁottom surface 254, The tail ends 240 are aligned al ong
tai | end’ ahig 383ustiates o botigmy isemainicutiaw of gha tep loachpen enmneetor24556f Figecause

the tailie [ t.all d ne 302..the tail, enpds
240 may'lﬁ)'e I?gg%ri?ﬁ% sglgﬁd% Pe'gﬂ]?)gn t% hﬁﬁg@?“é NS t%‘%?aere %ﬁ%fnsﬁ%&% intg %‘eaWH 19"1.“{1[ 75]
The t ai howsings2484thedil tiuds 24@ldf bpevthe cillt weatcdnR46 24bahd &leShbRpdh Bifladii2dhe

dﬁep channel ... baies 68 Eﬁe al I%F dinafirst tail end row 304. The tail
ehds 248°d10siBed pEiside of the toplgad ousing, 248 perpendicularttei snsifacingtin hes srakd ow -

channel dhasi8s ad, 1Re BbtorR sBRED5H N The § i Wng 2081 end ‘SasSF@Nd
tail end row 306 is parallel tot 6 F%Hgf{b%gia*eag e&rgl\?vngﬁ lgﬁﬁpﬁ%ms?%at ed
above thabisfrerpendicaiar tethd frantvs@ddce ZHe Bécasde thaitdil @i 240 Wre3 MR @ldnba :
second il Jend r 06 .have, centerlines 8., The centerlines 308 are
separ at{gge%p | i3§?‘v’alﬁ82algmf62#ﬁ&ayﬁ§ e&?‘ﬁf ?ﬂigqﬁ?d'ttor fPemaibsiate t hefdlisnd (Fi g.
12). Thawlz he 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

1., v o ISR Sk 687 oLk B SERNEELS,
240 of hases Aforre afignedciont first wil244 rowd0de sihenais etds 240afIRE dvgk peritaets pad
(r:g\r’]\/t ;2?2544':%%4211% Zerain‘éﬁ‘ iy Hml srlllgilgvgec argng? bgs%rs] tZ%% tarep glcii;neg 211% aosfec(gnrgletaisl r:a(r);l trovrzre "
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 ﬁfst tail end row 304 and fhe 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), whil:h 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 cartier 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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1761 -Li ke the enbodi nent of the present. invention shown in-Fig. 5 a

carrier strip (not shown) may be used to slidably insert f7gugsibordosand
tall pen contacts 244 and 246 into the top ‘load pen connector 242. The
carrier strip nmay be connected to the short and tall pen contacts 244 and
246 along the retention barbs 238 (Fig. 11) and nmay be snapped off the
retenti @arbs23 I L er {. | :
contacts 244 _grﬁza%g%g&e%ggg% Piéﬁgglr%tae éﬁﬁt‘%&?ﬁéﬁ‘tﬁ‘o’%g‘g"oﬁl %@lkont&g;ﬁ% o
1771 Thécaddusivgdd4Pen connector 242 provi des ‘a nunber of benefits when used
with a printer assenbly. First, the top | oad pen connector 242 includes

al |t he[B4nefThe dop émdr pinngonnpetopandimoniass finuebBEESE bésdfits wheANGEd wathth
conponent. si %I [ % ty_descri bed apbove for the rear |oad pen connector 14,
5 b’enFEﬂ

and t hePHBT ciPB roasl perhggnnsetoy, d43 incdnden llr the benefits megardieg
rinter ;g@, it K 1 2l en gontacts -
244 andp2 %ﬂﬁrrglgﬂr%le easf’lﬂya‘sﬂlégn%f%ﬁﬁoénpghg&ﬁl %‘&/Bg(?\lgﬁg%g{ﬁlg?%flg%ei%ﬁ%e '
channel teapEad poul c@SBctor 44 paxt the aip/lpadpert ftenedto2420a8y Bousddng iRddacsivith t he

tentign barbs 238 tentign fl - 230 and 232 slidi i nt d
Caaol i RRter S iteiod 10 o b 5o scondle the iogt ahiall pet eamtacsh b s Tmang
ret ent i Bleasklyali@snd3Re mO%%d%eﬁ%te@?a@cﬂaﬂnéﬁz%'&&Pg?s ir@%chg%Zy,ﬁo?S d oad

housing 248, nor do the short and ta pen contacts 244 a bei ng
snappediopdeaddiousing 248 pvithothe retentininiypri B8 and slsbretention flyres Z8@ ahdi32 didiigy 240

i Long. the tail. | 02, the tail . ends_240 '
conven 2 Pt bpe B tenic HoB A" dlipeitod: wetgafionbigds 298 a0 roiohions 17
August A0623ChA MR do nét uawfﬁsésxg@?ea-hﬁgﬁleqemﬁath%ﬁsiﬁgéﬁﬁi}w BUPHoR N9 2

en connector incl udi n%ﬂ a housing that holds contacts] a printer connector
incl udi 3y &llnpes ponjagtn 244 raadd246s pisk rhyingcenappest syt af thea tqpe boad Ulsksingt 218

character i j : t he contacks has tail . end sol der to the
pen subfsﬁ’tr:l ?%?%?ﬂ}gn%ggﬁgggﬁ@%gﬁ ﬂg% ‘fg@&‘i‘%@eéﬂg‘f%ﬁlﬁf’é%ﬁ? iy t@ﬂﬁ? AQ the
housi ngmhptatsetiently b bolédrdd td the Ped bulistraeI8REFig@NHakPp ds . the contact pads =
in a second plane that is perpendicular to the first plane.. 2. The printer
cartridge connector assenbly of claim1, wherein the tail ends are
.arranged in rows spaced apart by a first distance, and the contact pads are
arranged in rows spaced apart by a second distance that is different from
said first distance. 3. The printer cartridge connector assenbly of clains
| or 2, wherein each of ' '
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the contacts further includes a stemportion interconnecting said tail end
and said contact pad, and a retention beam extending fromp;@glgtg@@g act

pad, said retention beam bei ng snapably received into a recessin said
housing in order to resist normal forces exerted on said contact  pad by
said spring contact. -19 17 August 2006 CONNECTOR ASSEMBLY FOR PRI NTER | NK
CARTRI DGE ABSTRACT - A printer cartGlddMSconnect or assenbly conprises a pen-
connector. (14) including a housing (49) that "holds contacts (38, 40),
printer connector (16)  including a housi ng (24). that holds spring cont acts'
(26), and a pdn subsprmigreariridep comngeipr aﬁemb%becowwsmanmm@necmmcwmg (38,

40) has g KRbihg SR h()ﬂi@)cm?t%tgea[ ﬁ%tépcoﬁﬂ&t&%clg&%gr}ﬁkﬁ g( e hol&]gp gcont act

pad (44) engagin one of the spring contact e pen co tor
housi ng (F893cts am PmﬁébstfafF,IChérﬁ%i@'lﬁeﬁméhﬁti rst plane (77), and holds the

cont act ( r;ladﬁ r 'éeﬁbhat;fstﬁ@%ﬁiac@l 188 diftd dolRledies tRSF RSS! A o QubalSpalii 1 St
P enggagmg one of the spring contacts, the 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.

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

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 further includes a stem portion interconnecting said tail end and said contact pad,
and .a retention beam extending from said contact pad, said retention beam being snapably
received into a recess in said housing in.order to resist normal forces exerted on said contact

pad by said spring contact.
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