¥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

Wt hi N &R&rRE 1O LBEnedC édiﬂaﬁ ROgsd S hg; ntacts
touch the contlacté%adgérgn araer'f}gushed&lEn %XS%BI%@' Tt Eﬁ?;@mBlWﬂ)%ﬁfdeézg
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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.-1 17 August 2006 into the housing of the printer connecﬁj_{or in % %t ri-cal
contact with the springs. 'Me plunger contacts then conducfUPYRL § wer 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. The printer
cartridge connector systemsuffers fromseveral flaws. First, die printer

cartri. nect or..system as a whql e invol ves many di screte conponents
t hat .a(rillggt%%etqﬁ&%%f& ?fctg'%ém&% CPRRSCIOE aR Eleciiienk pordaet vl the speingge Fliesplunger

fai | ur eontacts 8¥AFOndiR8 RN Pow: JIn r. housi.ng is. bul ky ,and

t akes up nore space yvithllg% %r}r@dgﬁa%@mcg’?@rgﬁ%ec%ﬁg&_ mg%tcé’ "Han
desi r eH® Prryer and data sigaaladewnite thetpen cebsitratenvie dedwire ra@anect each contact pad
to the %Een substrate, thereby creating a large collection of wire traces
wi t hi n[4he Thepiibtee ciitlidge dinnecior syistetn RERG: Hdne 86Veraliflafst '1BGE tflﬁ prérpen
subst r%&id' s A tinme consum ng and delicate process. Finally,” ti E1%Exi bl e
film coverensRRnEOT SEHmM 35 1o whelst mvelven arangrdisereter eamponenis fthatearefbdthe pen
housi ndelicatcetdanficuR, whichl ' - pe r.a printer,carfrjdge
connector systemthat is .r%%%g% ga{n ©f Sgt&?f'a‘aIl Sl ‘?aé?aggndsef"é@ d&%%ﬁp@k t hat
the coifpesEiPohIsing ity SUMMRERY uDmOFSpadsENTiInaNe [pfinks CRRERRCSontbbir 2

first : esent invention, there is provided a printer
cartr i%g%&g%%ﬁé%sﬁrgg‘ %E@%TVWWP bpsrgisacpdad tomenurct eachiqeuiaggpadgodhdousi ng

that Hehaabstaes tReds, créatil Thek csﬂéu?r%ﬁto%i}é;%lc:ég L«t@@g{athé‘ g‘ﬁ%‘h%'}"? ﬁ%lsgg:llt s

contacts,,and a pen substrate, characteriz

has a Wi& bonding exshguire tracwta the por isulssiibtet isai e a:ﬁdsuaniﬁ%) Ahd@élidAadprosdigagi ng
one ofgitd ra the housing holds the tail ends in a first
pl ane, an@’ ﬁ%l f%ﬂ)l‘?g@% %g’% spd goaf?ga‘ﬁl thezcontach Radsmihe fronbsurfase o theepesi cul ar
t o t hdwofisingis gxpendive. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 091 The invention
- Wl now be described by way of exanple with reference to the acconpanying
dr aw 0 WItee 13 bAQIL T @ priheot SadiGhll YR B doudh e of, an, elegtyonic
cartridge connector assembry in.  accor an)é(ét%\%\nggﬁg nM%trﬂﬁorﬂp'ﬁszﬁf‘a at Ke

pr es efallenaad dgss gomplex thatithe canvertiomaksys@way si de view of an el ectronic
cartridge connector assenbly and the pen connector in nore detail.

SUMMARY OF THE IN VENTION

- 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.



42 17 August 2006 [12] Fig. 3 is a rear isonmetric view of }\he'pen o
connector in accordance wth an enbodi nent - of the pr.esenYﬁ?ﬂH?ﬁ??Qﬁm [131
Fig. 4 is an exploded rear isonetric view of the pen connector of Fig. 3.
[141 Fig. 5is an isonmetric view of the printer connector in accordance
wi th an enbodi nent of the present invention. [151 Fig. 6 is an isonetric
vi ew of [12] T Big{ 3 liP@fbaP ROmERIRIVISH of Hie'PRf chinedfof M SRBABANYE With 3R enﬁb&ffr[e%t ve
enbodi nent of the present -invention. f 16]. Fig. 7 is—an i1sonetric-front = .
vi ew of of the prasenitinYeslignpen contact' and a front |oad pen connector forned
I n accordance with an alternative enbodi nrent of the present invention. 117]
Fig. 8 [18]la Figat id sosmpladed raar &sometrid Viewfaf thit pdnacadngetor of Finéct or of Fig. 7
with partially and fully-loaded front | oad pen contacts. [181 Fig. 9 is a
rear i spdpt rFig. §isau isdmethie viswoof tht paidtep etnrenp aCicebrdahdd withen EmBBdinleafd pen
contacts. pent to a final position. f 191 Fig. 10 is a hidden line view of
an end ¢ PR ARYEREORr ont | 0oad pen. [20] Fig. | | is an isonetric view of
a top load short pen_contact formed in accordance with an alternative
enbodi nHAl oFigt fids pr isemetrid vigwrafiadfiont[10ad peri epntacp formedrin iasamddnce ovithi @w of a
top | oag r artially-loaded pen contacts formed in
oSl RS S bR is

accordance Wi "Wnt of the present invention. [22]
Fig. 13.i .bott.om i.sonetri.c view of .the t | oad pen connector, of Fig.
11 | 230k o G5 Py VY et Tt B <Boh g G depd pen
descri pdonAectér fofBéd M dcoRBRQAIIEM StcPhativB P8Rt of MY fgsélgqjavégﬁi h, be
better understood when read in conjunction wth the appende raw ngs. It
shoul d e unger gt i t. ' is_.pot lLimted
{g ihe ) g S fear OMEHE vick 1 e REnOREE AN oSKEBE 00e Tyl et

TAl L EDdDEBERIaET GbiniObad bin doMiAelNTI ON 1241 Fig. | illustrates a cutaway
side view of an electronic cartridge connector assenbly 10 forned in
accorddqise Wity an eabidneRitvied of it RERISH pdnboanédtewitd iR FEINEHE
assenbly 10 .i1ncludes_ a pen connector 14, a printer connector 16, and a pen
- substSoatagts pgnt tan final pedliign. housing (not shown) contains and orients the

pen connector 14, the printer connector 16, and -3
' [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

~
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17 August 2006 the pen substrate 18. The pen connector 14_is a %Fnerally
pl-anar substrate that is oriented upright so that side ea§@§9%§ 2P%
per pendi cul ar to the pen substrate 18. The pen connector 14 conducts power
and data signals fromthe printer connector 16 to the pen substrate 18.
1251 The printer connector 16 may be a generally planar substrate that
i ncl udesthelpéh sctisaice]8. The pag conkb@etig i26. gehbRIIP pldae bulsHaRBACK obnied
. positioned,-so that .side edges 28 arge generally parallel to the side edges
22 of tH® hs%@ﬁh%aft 6(?88&2. arperpendigudar to dhhaen Sbstrge itfc| ddepenspniostpr
contacts # t he side es 28

Ct 51428 nlhAS pSidra0d d%tf%ﬁg im M2 o tog IE é{? gﬂe P PP%SgﬁaF‘fﬁg

toward the pen connector he spring contac ngage
th : . ' t 16 ' . d t
si qnal o B3 et cotftior 16 i e R Plorat ltitg ] ey st

subst r atsprif@comyctd2s. aTigepdtal donnedtan By isPolisibhett & thididd\@fzes28 aR sbhage 35
sol dered t he pen_connector 14 so that the pen substrate 18 i s suspended

with thd 61t tos ther sideedges 2% ofathe pegessanestory 1he ibe rmuinter conneagor he insilwlies edges
22 of the. 1 ' _ dat
o gnal & PR CofiBanof Uk otfind Biftyarl 80t YRS LAKE f WRCRAL Eecd Mouaflng S °

subst r atpen t8nnesas t4heThosmringoshtaled 26 slgnially teﬁgé%esthe %8 dohfect@PRS. OfPhé at e
271 Fig. 2 illustrates a cutaway side

anmount, pattern, and]écol or, of ink. |

vi ew of PBH T GopRaclar 16,proyides dowshAed date sigalsdn theipen subgtrate d 8pwia thoperect or
14 in mapgned@iralyl . The pen connector 14 in Fig. 2 is cut away to show
short and | ong pen contacts 38 and 40 which are thin strips that carry

power amsgkida | t rigter conmector and the pen

Cbet r atl1g T RHapboime B4 MRS h S BR) BlopGORGRR e god Actop il 35
segnent soltlérad tb rthé pehe commicauzt 145 i tat 4Re jpoh REBstRAR: 088s BRGeWiddIwithQRt 353 Pads
44 and on_th posite end with tajil ends 46. The contact pads 44 are

0
connect 8¢fface 33 supated gensrally negpendiculpn to the sidg edgest22raf thppepreonneatersidd Thie hi n

t-he penpgp r 0 1 ong st em plane
cont ai nPng%ﬁrtatgcltsllggéggn% Iﬁ%]‘%ﬂ gﬁi%{asﬂ%}aﬁpgfrﬂél @g%"n ?eﬁgﬁﬁ%egﬁqraptlg’? laglée B¥Y 40,
respect fuelegtor Tife dbnt ot syiatiste4d8 anses tecpawgubrd dath Sigagle tandisgunge theor med

integral_with, and extend w der, than, the contact stens 42 of the short and
| ong peﬁppr@fﬂﬂt%ﬁ?gurgﬁ’agﬁﬂl*ﬂﬁfmﬁ%oé%t act pads 44 are aligned with one

anot her jn a_contact pad plane 45. The contact pads 44 electrically engage
the spr HYS coigt Adllustrates g Cutaygaypvide view efothaawintsr cartddgerenmneetpt assendbly 4

P eSS BB <P 4 ekt e FRELILSLale g 200 SERRELSEPL L
t o cor reg®pomdilogg pen contacts 38 and 40 which are thin strips that carry power and data signals
between the printer connector 16 and the pen substrate 18. 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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traces on the top of the pen substrate 18. The tail ends 46 of the short
and ‘| ong pen contacts- 38 and 40 extend along first and sbcowdyst 206, -
respectively, aligning with corresponding rows -4 17 August 2006 of traces -
on the pensubstrate 18. The retention beans 48 are short flat strips that
are formed integral with, and extend perpendicularly away from the

- cont act opasttes 44 thelph Jubbiedié i1 9N Thd ebmichtehMb 38 Ard SRR LAGE (RALS: fmadd
contact 'stens 42 within the pen connector 14. [28] The short and |ong pen

cont act #tegalawithagndaextend perpandipularlp ewds from bisewostact hads $4.adhe reontact
ads 44 eJoJeli e 2. .Th hort pen.contacts 38 have a raised
Iroear pggag%oﬁwégﬁgﬁegﬁé tlpr?ﬂF ﬁéaﬁl%ﬁ(aﬁgct%g I42n rpcfgrco?lbecg’(f\cigmmdat e
| acene ang, retention of the sho contacts 38 within the pen
E onnect 8%8] 14%%’%%"‘5 F’rBﬁ_?llo%Benl %’&Cﬁ%ﬁé @g‘ﬁggc"‘l@ faged yiih g@“‘iﬁ' (Y gF‘i“@ﬁ’é@“‘above
and gengaadd conRef RRR AU GHE #d dontRt §tBEs E%.gu*hé ﬁﬁ&r@ c%ﬁtde%stf{k HaE altrdibdd reglndts 46

soldered to traces on the top surface . The short an ong pen contacts
38 and Bortionpé alignegrinthejong staim plagsainairdesito sezonimedate pla@menbamiaetentiosofie

edges 28 _s hat the conptact. ds 44 of th or en,contacts 38 d die
| ong péﬁlecsg?l'{(fg{lsco tﬁ“ﬁ%@c‘ﬁﬁf’ﬂgﬁ%ml} RYEEnt é%‘t 5@*‘ m‘éﬁ‘ﬁ‘%ﬁ“yﬁ"@?"@_ ect or
16. [ 29nd-4@ are3aligned $bbovd 85 gerefdly p&perRiidul iy iceilie Abp Litgace O (With"iRY tAN Of
the pen connector 14 in accordance wth an enbodi nent of the present

i nvent | eKls 4prieldsead tedrsecen theap swidragdSs Ehe shertand long pescaoatags| 38randetd f
housi : (09,49 i d f 0 f
5°1°" anay® HighCedieRN BARNID i he' IRNH SBiinddrilc Skl 38 5o Wi o oot padk" ' 20

gener al 44/ optheahbdeipen tonthite 3P ahd tey 1068 PEE eoithctd A0 (dicliShe bpritiptodlackiZ6hbM t he
pfinter cartridge connector assenbly 10 (Figs. | and 2), the pen housing
49 is offf BHPEECEMeERELS: he rear surface 50 faces away fromthe printer

connector 16 and is generally perpendicular to the top surface 35 of the
pen subBPl atldg. 3 glustraigs a rear ageanepic viedl of the cofiguimtioni of ghed@en conhemdersl 4sinor t
and | on ti hannal s 55.and 56 that are ..provided in the rear

sur f ace éﬁé&\ %qgtaﬁg%%gﬁﬁneﬁzP{)gjr‘?oﬁ’rgﬁngmvfnﬁ%%a o PFORRECD ‘t‘f‘lﬁ%‘%ﬁ@e 52
of the gmbrallpusitiguitd ped housiio49. Tl pdoRhsint 4 ThtlodesthRBNG f1c8 50 a6
extend, parallel to each other. The short retention channels 55 receive

the shoWriagedl.cadedeottemadeand My the paneenneniorciicia pesidorsd seacselly parebid | ong
pen Conhaf! Sridtdr co-#ilgcﬁp% ff 1g§'q ah&?? gﬁﬁlﬁrﬁ g{e' pgﬂé&%gtgg&éetsﬁ?gﬁ%tﬁna%g%g?l% g ude

general 'y square housing apgrture e nd
| ong r &fFegst 1 and 2)) drenganshoSing A6 iS6rianet sdhht e kean utfive F0Fhees Aerap Eonhhesi ng
49 fromithe fear . .

printer connector 16 and is generally perpendicular to the top surface 35 of the 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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surface 50 to the front s’urface 5 1. The housing apertures 54 are generally
~the sane size and shape as, and receive, the contact padd?#4gust®0fousi ng
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 |ong
retenti gRnglan eb@ tAE Bofbh HABE 591 1, I apbflud SEREPNE |

apertur cega:r owg -5 17 August 2%06}. ger?eral y g%raglkﬁ%? to the %@#fg‘ﬁ]ﬁlgdge ;
52. - The Hottont edgsu¥) thgnapuk isunfbset withSespest ), dleesecbod hbwsing) apdrome eslg &858

than, ang.i s offset with respect to, the second housing aperture row 58 to
afford aa%5%§3?p%céﬁ?%¢lp§§?[?‘ern. 1311 The housi ng apertures 54 incl ude '

iti d | b iti ) h
IO En T i AN IR TR AR AU N S AL S
52. The QoaiEs 60V hi SRnPthvikdsSie bt St oggﬁeaﬁkggﬁgﬁg £y fts&m%ﬁhgg% h"om

the bottom edge 52. The beamcavities em cavitires
| ocat ed edppb2i iTbe beanh catitiey 60 awtersbauttolfitheHtmusing@apegeed 54 ewapbfomte dotorhot h

enerally a i .de t he .short and, | ong retention hannel s 55 and 56. The
_gt em ca\??ég‘? §gw5’gheag%n? ﬁaYlﬁgs p&@é‘atq‘% ﬁFegq_ﬂBaVr‘%?Seﬁ P@nﬁ’ﬁﬁte‘il REPeisteach othssids 44
into t hechRYfieNBudRL hpeHess SPard®ard boiti fhadils Q@ﬁ@defd&\r/tmh% ﬂgm@atel&ﬁ%mfénﬁﬂﬁ 42

to enter the housi ng apertures 54 and be retaine usi ng
aper t ur €bamls Thaad semIbg\sam eavides 5%iail innthe Hesertiomeantd rrentionl of ¢heeodritant of

h 44 h i di _for th tent | b 48 (Fig. 2
o ent oP P AT hoHpR PR B S RG gl s  Beitnathoiems i entrghe
aper t ur ésusidg afditirdsePandiaby fet@sed6Ritiid thd BusildCperltrel 841 aNEBedh AGRE VG | S

(piot shown) that fictionally engage the retention beanms 48. The beamwalls
i hel ude aikkbingdhe insartiopagd setepfinn ofsthe wantaetpads g dypragdingspacenfor thet mtentiom

beans 4 egt St y na ush th retention .be 48 in the
directi %ﬁﬁgg\ﬂgr@‘i@ hzgatrge%[{t&;%r%%%lg oP* 51%5 #h@l(gﬁgf?mﬁlﬁ@ ‘T”@H‘B tﬁ‘gﬁ’@}ﬁ‘?%n
channel sp&fureni.5Bhé bednu davigensd Alrihyr (reide redthipular HRARRHIR Tn¥EdhomPihat hat
are forned. i nﬁegral WLth, and extend perpendicularly away from the rear
sur f ace 1BH9plly freqee fthe sefentin begmstht be dgpmowaligainckide Tetentiamiedpes @ot el to
each ot f . o) ' r surface 50
ol ongsi O e bien atifhss o RAGBion AR RLaREEMSPREy Reobafbal SRy MR R or
wal | s 6tetentmnrtwams 811 thadirsctionatbverd thbeear eirfreison  wal | s 61 consi st of
separated rectangul ar wall segnents 62. Mre specifically, the wall

segment 322 dhe shaitadrde longortariono¢haneld CY0a6d t3Be idchAe SdnefAgerefing@adS t O

form wal | s,egrref . y
retention walls 61 that are formed integral with, and extend perpendicularly away from, the

rear surface 50 of the pen housing 49. The retention walls 61 extend parallel to each other
from the bottom edge 52 across portions of the rear surface 50 alongside the short and long
(, | retentién 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



r,ows. . The pen housing 49 .al so includes generally rectangul ar retention

bl ocks 64 that are fornmed integral wth, and extend perpthdigust3P06 away
from the rear surface 50 of the pen housing 49 and that partially enclose
t he housing apertures 54. The pen housing 49 includes - a first row 65, a
second row 66, a third row 68 of wall segnents 62, and a fourth row 72 of

retenti afe BAREAR 164g pdieoni a3 EXENIwRERH i _ '
per pendi cul ar |y oul':lgvvgrd fron?stahe rear sgirl#gécneﬁcgjé (rdgi(?&rr%@é@ﬁ@%lolﬁl?cﬁ edge:
52. The %omecifipdlyactaimibe leng pensontactsid@avithis thefreodobdngwi9.h the first row 65
cl osest to the bottom edge 52. The wall segnents 62 retain -6 17 August
2006 't H33khdite pendhbwsingg B ninclad¢sagérralyreattiodiar Bidvhied supporBem3 RBMSiBY 49,
and thetret tion . bl ocks 64@§pecific |1y retain the qur}g pen contacts 40
wi t hi n tRENGLINGERl Wity and exfend oufyyard fiom e deargsutice 0| afdhe pge hewsing ¢49

r ect anguyi % drcSaHpidar t bat | qal W xt end
out war d f-rﬁj(i)nmEdhte h?nfgelz.ir surﬂf g%agﬁgls g? tﬁg}gpg&%‘%gﬁuﬁg& r%g ﬁmﬁ%ﬁ#ﬂm %g%f@ng '
r et ent i derpshdinnletly feen thetreardueface 50 asdi dp ant extddl bpwesmdhk ireeb @65 and the

di cul arl t ar rface, 50 and dp .not end between the
T B skro ook 60 B IR bert bR R 00e Setted ng orsh e feiotian dgnesls
suspended. omRreléVated KPP MhiAhE RABNRh Sonfbts 40NS dtﬁéte%@ftagﬂe@ﬁ%%{tﬁe 73
he tail ends 46 of the

retain the long pen contacts 40 so that t | ong pen
cont act dongpeacengris dhneisitptodaboyrethe il endad6 of shayt pesiontacssis. cont act s 38.
P41 The el evated supports 73 thus maintain the tail ends 46 of the |ong pen
cont act 4340 iThe elevhied stppoais| 73t maiwtaiibthe Taie esdsoltt offthdlobg oA ChbMadS 40ie

situated bel.ow the | gpng..pen contacts 40 _in the short retention channels 55
ap' tnat RS (L pid G 25 BB e cRuaci s At i Bk o Ben Serbemtid o |
end rowid fhe shol FetbMRCARhAGS 5536 that theathil bh 4@9@%;9%901‘? ﬁéﬁ Bt S8 .'i’o%&rjlai ned
in the second housing aperture row 58 correspond to a are perpendicul ar

to the sedond gbenda®voi6.t Heaus tho nontpepadodd af the ldfe pet ainteets 4retdisedfinnsd t ai |
rture row 58 orrﬁ%ponds to the first

end row the second hoysing a )

Cai 1 endcPpfROuINEpRERRID W Eorin Rl i3 e Seibeorlicnle SRR pade 46caiiact o
38 r et alom@theh Rohtaérs 40 réthinB@ UP B FirRG! b AW PYURIthe 8doRd RBRInS g%emﬂe B
perpendicular to the tail ends 46 of the short pen contacts retained in

the secohgomresrpndnty thefirsigaid cad meus/S. t ikewisesthe lsoutstirppdagdrafithe shatnpai

0§ oonef 98 AAnSPRANE et ou e sh ML fow €7 Lo BOARI oSl SRE pidefbb RN | 1
t he shota thatuil dndnd6 étiendhbnpes bamaak 38 dHaiaadine ssPnd B8l &l bwermddbusd’ €

al i gned ir}_ a.tail end plane 77 that is perpendicular to the rear surface
50. ThethPi ththop%lpg apgipyire row 57 corresponds to the second tail end row 76.

[35] The tail ends 46 extend perpendicularly upward and away from the contact stems 42

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

~
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'cow 75 and the second tail end row 76 include tail end centerlines (not _
.shown) that are spaced apart by a first distance (not shoWhjugush20@ont act

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
housi ng aperture row 57 and the second housing aperture row 58 incl ude

housi Ng vwefNieBikht8 83 of Bk thi@towce aﬁ@?ﬁﬁﬁm&gﬁér«sh&l’ﬁ@ @ggg@ﬂ cBhalidAg %néﬁgt at

differs fromthe first distance. Pol The ort a pen contacts 38 and
40 i ncl wdthin therstiedt andlongtrétentiqy dagsel 835 ainh$6, respectivetyyadd thet teijead plahe 77 and

extend perpendjcularly fr t.he .coptact stens 42 so as to cross the

cont act %éat“@ﬁ@q ‘ngl\?ﬁﬁﬁt){'?fetﬁ%%?dﬁga | ong pen contacts 38 and 40 are

positio .1 hi the short and | ong retention, channel s. 55 and 56,

r espect ﬁﬁl yﬁ%ﬁf;%@ Re ReLSontRstuss and 0 inglude diamond seteniips tewbs §4 et aseal | v

engage thicthlest Wb Betefl pbiben BEAATHHRVIROCAM: Lifhs osolds BUHISH 2006
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wal | segments 62 of the third thus short and 1 ong pen
cont act $he3®ntactistdds 43 (Whan thhsharhend loapgeh cogtacte 38 and do aehpoviddred Sattamd 56,
respecti,vel and the tail end plane.77 maintain e coplanarjty of the
Lo | ondis bt idSoneppienlon, ¢ 5P afig Sheressht b Behaimmert thedigaend

di anond rdigtRMHaftR mﬁgﬁorﬁﬂyfeﬁgégc%@waﬁ QhiRGd 6% SOhE thi dﬁ)@v Gsazﬂ'ﬁil thid 20
perpendicularly from the confact stenms 42 so as to wden the contact

st ems 4the entast stams dRowithiartbe slantyapk lengonteations ciBinels 6 54daiee rptaii thi daibd

i t hi h d,l i h | 5 56, i ly, f
e ous Gty bR RPN ST 2 Al At TSR 1"
wa se n (0] I r row a . ]

it hi n s ﬁs? %h%ep Ewg PeB canterts %a&grﬁﬁ’emgluég %awd mgigntions bagpp 89 thatragg |

nds 46 j 43 \ ' 44. i
ends 46firmell rﬁlaegrau %tﬁ‘a&% g;kst]@ﬁ?@_}%&gend?éﬁ@aﬂm@rfl hd OtSP HeRS uzrga%g i %Agﬂ i@@e

contact pad pl ane 45. e short ong pen contacts
i ncl udecdntagt sttmsetZe ntheoflarbd rdtent®n Haklzt 8aare sithatedrenl thenbeng catastistdmsedtisext end

per pendj,cul.ar fromthe contact ste 42 so as.to wi den the onptact stens
o P Thelth SRR rERR g b B3 e Bl perbpuliSiut e senict ol B0 dbens 42
so thawHeRahé biireped &irRdttd 9 aRYdBRiIcRE MiBiDBRahaH teREIPaRThaY 58/l t he

contact pad plane 45. \Wen the short pen contacts 38 are positioned wthin

t he shopn hasegi49% theclrredhestention batbsi8aeof the shoopmi cogtass, 3& fretibhallyeshgage

tenti f,t shor.t_nen, C acks .38 frictionally engage he
vl 1o Rl SRy b o Pue HiHarol B YRG0 okt SRR Y osf 85 HEned ¢
posi t i owitHin the ldtighteichtion Oigineis t5GRIfitNp&hEARRIgAD CheOflarkd eetBRIdnlAMS §H00#9,

the flared retention barhs 85 of the |ong pen contacts 40 frictionally
engage thEdonedtea sonignis H0Jegiiongty grgags dhe wsipntinn plogky64 ofithe fourth row 72. The

flared retention barbs 85 thus retain the contact 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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- flared retention barbs 85 thus retain the contact stens 42 within the short
.and l.ong retention channels 55 and 56, retain the tail ehtidudt?fi0ghe tail

end plane 77, and retain the contact pads 44 in the contact pad plane 45. -

. [39] The short and | ong pen contacts 38 and 40 include triangular insertion

aids 86 that are fornmed integral with, and extend perpendicularly from

~the conimethespermoudidg99. Thelshort Shd) mnfgiagmra:bhﬁacwd@ad'ub%r&maé@éatinﬁi ®8%ert2:

-~ When the short and | ong pen contacts 38 and 40 are positioned within die-
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the thi | ' ' negt the short,and | on en
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| ong penids 86taae pssifichedruh ¥P ofitke wall se@tlerito 62 RE tiReMird oW thd4Be shtPandi 9. 4
il ustr?t es an expl oded ,rear isqnetric view of the pen connector 14 of Fig.

3. Thelaughepsenarisi3§ and 40are pesitionsd intg the shortand long setentipn banesls $handhor t

pen con , | ' ' ‘ t n
Cont act 2035 Teaa s biiBe ra@iddntiols 87 ik 1GHlob Saltg ¥, IiiSaTeBhaPRs 1 o
t he pen8hoansli retention b¥hes 48 enip and thostprpant bagtraehtonhannels 408 @kle56 askrt ed

into the.pen ..housing 49 throu he rear surface 50 in the direction of
ar row Afsopllyeneass g@lretfﬂtﬂ)‘{n W reff"@“tﬁo‘gf’ shoshandlang gen santacts 3§ andsd® over
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“snap,l nto the short. a | o retentioon channels 55 and 56 and
?ﬁnct i 8%% cPnnaeiar ton ¢ige ;bgt éPFP g&ﬁwqrsb%tﬁn pdeeatZni hbe eonpeebiap edeg Yong

pen conia&ie hdui ; | )ﬁ;aﬂ’l 1 B89 is
t hen snapped agfﬁ%sgg% '?l%ete%ilgirn? i%rrllﬁeel{ﬁ ﬁ{s&%%)#%[lﬂelﬁgﬁieggﬁ [ du%?lg‘%lé%agn

i somet r¢annetembatfont edge®2i Mheprintanhousiog 24 tnduwlea spriigichanecls\wé thaaretain the
enbodi nent _of th resgnt. inyention.. A printer housing 24 includes a
connect%ll‘m\gr%Wac&%acgpng%,%am@ln‘ﬁ@& 88 Nas)s %éﬂ’%,gﬁnﬁnég cOrARl: 6
bottomﬁiég@mﬁ@.en'gﬁgﬁﬂr}agﬁ{tﬁéSlgrg@&g%ts%. extends across the printer
housi ng 24 perpendicular to the side edges 28 and parallel to the
connectgpy b s | | ' ri nel s
56t hat Ly ol e TR B o o e sl e ol R M R L RA PO g
al ong tthe spyng elginptlaf6 diosn €6 cohnéater mitaid ydgerfiPagecandlly atidiviy béteresptheng

contacts_26. .
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.

¢ [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. |



[[421 .The printer housing 24 also includes spring recesses (not shown) which
extend under the spring channels 96 fromthe connector bbtAagnsédges 92 to
general |y nmidway between the connector bottom edge 92 and the connector -
top edge 90. The spring recesses extend entirely through the printer
housi ng 24 and receive the spring contacts 26 when the spring contacts 26

are defl[asf edriientsprihfe corithddé €06 Npithded s%ﬁn%yafmgj NQ14C ORhACiend! othe ﬁg. k
defl ectable spring contacts 26 include Solder tails 108. The solder tails
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the second spring arch row 118 include centerlines 120. The centerlines 120 are separated by
a distance 121 that is equal to the second distance 82 separating the housing centerlines 81 of
 the first housing aperture row 57 and the second 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- -



[461 .The spring arches 114 are aligned to forma first spring arch row 116 .
and a second spring arch row 118. The first spring arch 1HMguss26did t he
second spring arch row 118 are parallel to each other and to the connector
bottom edge 92 with the second spring arch row | | | being |ocated cl oser
to the connector bottom edge 92. The first spring arch row 116 and the

second icRdicalat fow SMe kil geshRerGR i3 l{i 0 are
separ at Zﬁgfpai{i a di stgér?cé&%l that is {g"aﬁgﬂwnj{i‘gﬁ he tshef_;(?gﬁgs |stﬁ{3r1r%g@§{2c%3 _
separ at itAgpiiner ¢apnedterg 1 ¢ and thelpengubsgatedf8. the first housing aperture row 57
and the second housing aperture row 58 of Fig. 3. Thus the contact pads 44
are ali dA8ld iSecomilys theperedonngetot ild dhé¢lyddsmniyh thermnshakingptd agl terhathad 26 so

t hat when th N t 16 and t 4t ly interf
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when use

14 of Figs. 3 and 4 yield several benefits In an €lectronic
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to conmesding U9 fidfi Mb bar KNS GF tie dlridrAAEY FRRAEAL] heRREREHIHAVEAT THED.
substrate 18. Additionally, because the housing aperture rows 57 and 58

and t he reteRtion beams 98 awd dhe mtentioncharbsotdsarcb8 hnfithegharteinddpag peredortacts 38

differe | nnectone 14. 1, ncl ydes two . i ndependent .cont act

row pat 2 A0 SHROGE Short A 8GR nER BRGRY 38 0 10Ty HeRn iipR A FBR e a0 - 10
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a{i gning, the _pen connector 14 between_ the Eirgl nter connector 16 and the pen
subst r aPEn¢ g7 soithpt diecioengds 4nmayesssibo hpseldgredite thadlendebsisae ISt halspen

Egﬁﬁ ieQ? ggs%rfgng%&@%eﬁ E&Lﬁﬁﬂl% dbgﬁ%t @ﬁ%l&%&?ﬁ%e?co%%m%?n%#@é b%gdélighfhgegen

es not take up a large anou space nor
connect 141U | ar risk of,co ent, f.ai,l ure, The pen connector 14
does no?jgl] nc Fﬁlggy’glﬁﬁlgﬁlﬁgrr ‘f"élgf’%"wff??lﬁﬁﬁﬂ? ogly 68?45#??@? Fl?rfﬁgp eptacts ‘E‘é Mect or
14 is abtinterhousing! 24, 86 SRifitier cOARe@MOTE d@RGhol ARG uPSIafR UGS 0BSaBOoA0 My

sinply he snapped into the pen housing 49 fromthe rear by use of the
carri er degsithe pEfenganaeqiarl§ iy hiargawisk ofj eompenens faibureTHSe prigtes goinsntobésans 48

and 40 RSy GED K BBeBBLE hdnlhl Sl echEs U b R on housi ng 40
70 aro o LR o WSt 'ancliotelt Plow' OF oK 1630 pdn WnBE" 1 0 Bkt ®in® 2"
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,

[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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pl ane. 77 so that the tail ends 46 may easily be soldered to the pen
substrate 18. Al so, assenbling the pen connector 14 does lddtugush@§l0te any
ti me-consumng wire bonding. [491 Finally, the printer connector 16
simlarly only-includes the spring contacts 26 and the printer housing 24,
so the printer connector 16 does not take up a | arge anount of space nor
does t haRifoRt Riad HBEARE 192 ilduded fRont ik 153Ka Hp SRBEDSEa bllolt bfifacdN®
printer connector is also easy to assenble by sl'iding thé spring confacts
26 i nt o 16hendra marsyurfaos 5% gThetop[sBdficeH 5§. and bottomssurfate 45 Aareipamiiet o eacki ew
~of a fr% terl oad pen contact 140 formed in accordance with an alternative
enbodi nent 'of the present invention. The pen contact 140 as shown is to be

front NEHd JbR GEBhAiEce] o4 SurldeR gpaH L e hopdb o Herd esset OBHATEy
squar e GAMeAGardiRftolé’h oﬂler%ﬁﬁelb!g? csﬁﬁ%%t Wit'xldf‘grs?gl &lowt A a?.f]ecgnd

bendabl e, "rectangul ar retention 46, an end e cont act
pad 142 r¢onsd tosedoh ghd firspresessimeel 4B lanated bpavken hthe kapesirfacd 446 ahliahe

contact stem 145 and tention latch 1 are forned,integral wth, and
Ctond SRrRLraeRURR 165 B, ot i d8 3h ghe Sihed esrron adboth 2averhe
cont act &t : ' i 14 j 40
o thin Cpainds BGEMMEL AoSebRuel YR a6 TPhe Rodid) {e eI BRIt )
t he penfloptssloBdbat degne agredss gepthil69red tie hansingnreeesses ha) pemeasarddafiem 1O t o
t he pen tra he. copt a stem 145 an nt act d 142 condugt
el eclto ri (r:?c?' éysq?oroﬁé @ﬁg’%’é‘%%“loﬁbsmg%ﬁgg%t iﬁez@cﬁsfs ‘gpg’slc |18 5%‘“@& ‘Eﬂ“?ﬁ@ tﬁ%ﬁa

subst r atiickh8ss {4l 1 The ouding rbesséck A6 Srein HRNEortRPPaHS 182 \4b @Mkt Qhe EQ@ tdF N
cﬁht act 140 and a front | oad pen connector 150 fornmed in accordance with
a

n al t eFEfacey Miaematn saverallyfaligned witl therfront suaceildA.  The front | oad pen
connector 150 includes a generally rectangular front |oad housing 152. 17
August 506 Thhboysingnrecessesi! flbinsludg rackigitae latcke savitiés B2t thstundandefrdh4he a t op

surface, 156. a bott syrface . 157 reap syrfa 58.. The to urface
156 and 'B5HESTETTr @6?@“%%35?%1063?‘3@330?0& 815k ndfe howse mrgssey 1

sur f acealsb4ndlitiel 618 ScadRIRE 14! thatSSUGHIEHSRAHAE hol S | Bkt RCRPSESIhd (ictllal are
aligned parallel to each other and the top surface 156 in a first recess

row 162toxveed hehoiiompsuriase é8% Thoatgducavities 172 rastl stane eadtigsold41:6€ wider|tamat ed

bet - t d 164. .The fir st
Fecess e teich@h RithRD TR had At B PALAIERCGERR ATtV i TR i
that arthesepati@t bwethby 146 dhdtcanaet stéds 14N entbabis gt [RGERESEg 169 MRS tHeecess

floors éGﬁ% that define _a recess _dePth 169 of the housing recesses 160 as
measur ettoRgiities 72 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 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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recess floors 168 to the front surface 154. The recess depth 169 is o
general ly equal to the pad thickness 144. The housi ng ret2zdsgsst?006retain .
the contact pads 142 so that the pad top surfaces 143 remain generally
aligned with the front surface 154. 153] The housing recesses 160 incl ude
~rectangular latch cavities 172 that extend fromthe housing recesses 160

in the {86]ecThofrdneWosdl HobSing OP2S Hichiles rééfingulhiesiipUR! WAl 986SBES Bl also -

include stem,cavities 174 that extend fromthe housSing recesses 160 in the
" di rect i Befpendicidarly fram thettep srrgase {136 do 1hey botiie shifacehl Favndlosing thEdentionst em

iti ' J I h 46.apd
Ta5, 1 oQshhts 176, ERbproP s 4B b ERYioR i Giesaf ind e e R loschiho

146 andi4paidhe cohaoBstddd 1451 tvbeii e fefedfibn 1A&ks NAYSh thelSodtacBoeihs 188 ard at ch
cavities 172 and the stemcavities 174 extend through the front | oad

housi ngPasisoned dntp thaystention chapnels 446 154 to the rear surface 158 and help
retain the pen contacts 140 within the front |oad housing 152. [541 The
pen conlddtt sTheigupgost wallerk88dinchude rettangulam throwghd nbtobesi b8P G2 ardiratigndd t he

f . b i tjonj h 0 i he di ' f

b v ow PRI R e RRB SRIERE0. T TR HeSe hEhe WA sorbaeond b ehe et ot o

cavi ti ecavitied 1304Fidh¢) hed el @ﬂ*itie@thhq}?iﬁl)‘?‘ﬁ {o ?assathf@@ﬁ%eﬂﬁsﬁt 1@5@11&{5%@ the
e

| atch cavities 172. The pen contacts 1 are fully inserted when
cont act 1 ¥ad$husq whep the, retepdiondaishes 14@and camact stassl 145 are igsertet ubrongh d= a

rear is t LG Vi .ont,4,0ad n connector. 150 wit rtially and
fully-I %ﬁﬁeﬁbﬁ‘?%%?ﬁﬁaﬁéa*%ﬁﬁi‘@@% gélf RspBEIvebR R eition i%sheﬁ&ﬁéiaﬁé copfet

i ncl udestems 445 amng pbsitionet eithinothecthasniphl Sotdhed Igaat TR HgBGeabRERA ISR |y
fg"om the, top surface 156 to the bottom surface 157. The retention channels
176

r etHIEASE AFOPENE Aear sHrines bXiels 216t Erve L Remesponding s the Jgclaravdties 1R
retentng iRt ShRScaisalrh 6PMMAHhsSIEHE. AP 1BEiPCANald ! %oblP Bl
fa an I nt 0t r§e| S

through the front surface 1 positione e retention chan
176. - ldntdpohdigsto thOQGch co6lesTHE fndthe stondaticusi ™ol iR deBeddURLSEss row
rect angfgfgé. sgi)port wal I s 180 that extend perpendicularly fromthe top
surface & &)t he bottom surface 157, enclosing the retention channels

176. The su%;))ort wal s 180 may frictionally eng%%e and retain the retention
| at ched>8h 46us5dthe rantaghstams 145 and retentiop diches ol 4oeare passod thigughdhe 4 and

The sunbores aafid 7heh sk deiREhvol, id B8 BRMER RIS T B Sodt, 10"
al i gnedtems 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.

- [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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perpendicularly to the support walls 180. The through notches 186
correspond to the latch cavities 172 (Fiig. 7) and stem ci{ifupes 2008 (Fig.
7) that pass through the front | oad housing 152. Thus, when the retention
| at ches 146 and contact stens 145 are inserted through the latch cavities
172 and stemcavities 174, respectively, the retention |latches 146 and

cont act 149t@NtheAd 4l RAEsPASI e URLEnN 149 e L QILRIOHY %E&?E%e%@?‘%n% o
I N I rst row .

t hrough notches 186 are aligned-across the rear surface : _
187 cor rtleat pograerallytpsrnendichlar tohthe ot suefacd 134, Whdn theatad ends bifvdre bbgned i@ of
e

‘the fir o r 6 Eig..7)..and second .row 188 coryresponding to
the latc {(;ag\??' ?ii’tlaaélg’\g‘?%’ %‘ﬁg‘”[ %édsslt4grﬂ1?:}'a€q ?qsﬁ.g S‘ﬂ‘i‘?fe@lfo &‘ﬁé’egéE Per Q%@:é%“ r ow
164 (Fid.andP). [58] Once the contact stems 145 and retention |atches 146 are
passed through the stem cavities 174 and latch cavities 172, respectively,

and t he [§1)r opgh 10QhIgRREs h3hddedn e 8Fhn ¢ or%é‘ﬁthé‘%niff foh§ ?,Eﬁ 9&@6&5? hes
|1 arrow C out of

146 are beéent generally ninety degrees Iin the direction o
the thrd8¢h Hest Gortdoademeshniecton 1 $h incheles atieonpenhamtuet 31076 50 uhlbsat pébe

. tenti | 146 d t t 145 are frictionally. engaged b t.he
Coppor t otz e binfiin GRRERD Bisiiben drieued fntq Biodhrongh apbeLrRR o
| at ches sdbfid 868 188 b hechean GetQo TRt ﬂi@,&ﬁtéct)stequ@gﬁierhp@ﬁwe siggdnllo%v 180.

1591 Fig. 9 illustrates a rear isonetric view o ront [oa
connect &#8-15heynbpntinea coplapt Zigragdesn insertésbinto the throhghmadtchmssliSiinthe fidse

front | usy 2 kncl udes re | ar hal.l oiw channel bases 192 that
ext end g@?égg m&ré?en Fxgtrpeghcgﬁf?gfg@%be%am?éeﬁﬂp?ﬁm n hg speand copiakk 145
that ar steinoer 196 thdailugts 149 of gt paVeokBitt 210 and tHeSinbeR PedonfbeMF OW

8. The contact stens 145 that are inserted through the first row 187 are

r'et ai nethay Henrhe bepbiaaty bn alignedriaithe taitend plane 3@ond cont act stem row 196.
The first contact stemrow 198 and the second contact stemrow 196 have
center| [63¢s Rike thhgmbedimens péithe prestnt invaition ahoen A0 Fig. Thecaliist snpendH7

Fig. 7} i fferent. fro I Stanc 04,.160 he tail ends 149 of fhe pen
Contact SO My Bued i SR B o BEEadt ap e droet et GRRRCFPEATFERC f 1 ont

| oad hoewtirgstdp s @enpasd e theden lcbntaire lhgtalcﬁ@tﬁélﬁfi@{bﬁ shrtdces 148 ah@iplay@fads
-13 17 August 2006 149 are then all bent so that the tail ends 143 are all

al i gnedsieRPed ethpf themad tomsnstages 143rifter thepen contaetsild0 Gevrebeshlipsepted pmtliecul ar
to the £ra1 354. When the tail ends 149 are aligned in the tail
end pl arﬁe Z%all’ersg@figlé] ends 149 may be easily soldered to the

pen- SUb[%Bf at 'Fheléoxgtlzliogcf 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 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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~cont act PFpsopa

- the front |oad pen connector 150 . The front | oad pen cohhéegust 2080 -

i ncludes a bent pen contact 2 10 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 coasshevrins todestidshy inbbeedinbenioppedl g@vbasdctd PA2NeE. PeeTHmsRt €d
into the througg%'QtCh s 186 in the first row 187. Wen t he unbent pen -
tinGlHdes gereratly sqparneontagh pad 26b adeetangudartstens segment 26, 96,

the tail; gogsa @Pﬂt t t bent,.pe nt act
212 mayél t heng%lglg%(g{]t%& 5@“2?%’59 e | gfﬁgtcfml% ns]e?%g{' e%‘ﬁ“%%ﬁ%‘“ﬁ%ﬂé‘“‘go@% 1621
Li ke t hdatehriseginentn234fa reteatiqpr Iashrt3 6] avbatdilbendsHMOWMTHe contadt p&l 22 i’
strip (n to insert. the pen contactsg40intothe

. Sh ed .
front | &2"?&%"3%’0%@1 r?g'g%/"g %‘eel%%'.%gf%tac% igrqfé:r‘g% trang 2 troughrtbe shart pen eandagpen

cont act 94AAqh3loaRecl A DBtnditRs SYal 3G Rufd 226 dnd B P ickhBAPPAD il the

pad top surfaces 143 after the p tacts een 1 nse
front | Gagment Zrapdlish se@BentTRE4 fare fitrmied dokegrah with aad egtend pOrppadiviigey a

nunber of kLt s en ysed w el ectroni artridge connector
assenbl ? O’fgl%ﬁ bgfn,’ \L[\{l]%gor’f °3rﬂa312é2da’§&ncmﬂﬁé@%§2§%%qrw& dpfegral ayith, gad t he
benef i t exteagepatpdiaiqbianydiin thebtbAneBRint 20gW di stance, and conponent
simplicity described above for the rear |oad pen connector 14, and the

front | p tHQy It wi t.h .the printer
connect gfsj 16 q_1dﬁg gigér} ?ﬁg %I&g)f)% \%?Iﬁ%}eﬁcﬂoagﬁl Zéﬁ%gﬁ e2 g?] fafs}'.hig’%ég%fmegf ﬂémhh 8?‘@%’&8“{ en
cont act pezpenditlarkg fiboy, theronterstern A28 andretaif tHeashbe pen seith@d4i Mimid e &g ont

lad h [ 152 wi .of i I I ds. tenti bar bs.
{20, bRELE benelon HTHE celoiiny i 736 i oaned inanle Wi pishiexicoge
housi ngpdpendivullaey A%aP eFm AHRUBE L REmEAQM34. | 9B frg'tgﬂl%dr{]gaé 5236 §GuRE "

contacts 140 do not need to be snapped into the front ousi nge 152 nor
do the Bensralbhtrgngylas agtentie badi 238 sthappredomed ftegriie withorind | thad ckendd ng

152.  Fj i ends. 14 iently be sol dered to th
subst r ap A8y blP RO, |neSCRio BiR e AR Fifls M dbofien camad 24oviia tsont
toget hetopi fvad pdn gomRBior B4DNI ITHehRilt @dd 2800isPloRlEd idRgral LAt ﬁflgﬁxﬁk%ésrre din

illustrates an ig}gmstri c view of a top load short pen~ contact
accor daRtBenfigulark, upyag, frem; the eomtasgision228f When gheeslamt pemventhéto?d4 Ehe

short PRRefRNhA the toptbad Be%%&to??@f 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. 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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244 as shown is to be slidably inserted into a top | oad pen connector 242.
~(Fig. 12). The short pen-contact 244 includes a generall ¥7#44gaste086nt act
pad 222, a rectangul ar stem segnent 226, a rectangul ar contact stem 228,
rectangul ar first and second retention flares 230 and 232, a |latch
segnents 234, a retention latch 236, and a tail end 240. The contact pad
1222 condigfases Fledht hrelidlignéd BELRN@e r) ' | -and -
- 2 through the-short e'n'iggr]t_act ._24?0n3rﬁgrf§d§n2tﬂgg?)pg%£§%% %ﬁ%?%géggtﬂ?%ad :
top sur fecaerally saual ip thepad thisknern2dds T, the vallsop surfasegMeintuppal tanidsdrtic h

segnent I Lt ] and extend r di cul ar | d war d
rom t onai ff 208 RRE WY SRR ol 27 o e S0 el Rl v gPliectiat.
and extefbispriaenentkdod WdFigsay from the stem segnent 226. 1651 The
first and second retention flares 230 and 232 are forned integral with, and

ext end (e peTididees #d shaflbARechtlsh GRRRAS bsPhED B2 ARALHE ol Lblgs BARLT e

contact 244 within the top |[|oad pen connector on latch 236

i s fornek§8iand shallgw ghannel bases 272 elble deqrechmandi tasdsa28yaraiaatedr farthert butow at ch
t . ti l,at.ch 236 i.ncl ug a enerally . triangul ar
Feont i ané fidn el B30 P I SPNEN Bnd B AR5 alihbrat/ Libebisicrally
per pendiequlaw| the fdistifice 1. I BRE BT féh baitsdls 236 aaddnd §’ﬁ<ﬁ+ Ben Fctt]ﬁtaétgcféla OeR@”
en 'S

cont act ﬁé within the top |oad pen connector 242. The'tail
formed i é{!})‘ HpeRgd into thp deapaetantion channgls 248 end thel shallpwastentionaimnaehe2 Wont act
stem 22%@}5&5]&3{, E’g‘h?gﬁfié%’%gﬁf%ga"tﬁm 244 is inserted into the top |oad pen

connect or . . I'S" sol dered to the pen substrate 18 from
cornect 1Rt 0 s SR 2Dl o T 7"
parti al ltehtpadgekstzis ABEIGOTHS Ghe SdifhoktOnHR 260" ﬁ%ﬁ{:ﬁ{ed%%fﬁxrﬂcé '232 Wihe .

0 S

al ternative enbodi nent of t ;ﬁpresent I nvention. The ¢ act pa
the tal Pofi@in sudfenst’adt ho srhand tall ghe conthesy 344 irel 24rdra stidablyeinser2A9nankk t he

retenti cnes: 23 h h cont.act, pad 22 of the short pen contacts
24 Dy byl BHIRG 218 DE0ndce ERANAE ARG 2o€ e cng iy Pides e
gener al kgtentivatshingRlGdandtaprdianed WithisithdrethBion sibh&760p | oad housi ng 248
i ncludes a front surface 250 a top surface 252, and a bottom surface 254.

The t opmgadm@w@hﬂmrMB BOSALAG g&ﬁ@ﬁillﬁ‘lshﬁﬁr@%hgéeﬁ @ukglg%@céége%r’z@?ﬁggb‘ai on

channel s 258 and shallow retention chahnels 259 that celve an I n
the tal hoysilg wepsar el ancennlesed ad sshamatedplzomomant ates Wrkctangslpehousited .

rect angir s 2800 A8 BORIHE MelnS 280 shRac HERAGU F3buPeneabonbntiat Bse it 1 ac ch
segnent sanit3direation hethe eesirRde 35WAfd 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
2438,

[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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rectangul ar wall top -15 17 August 2006 surfaces 261 thbtAegustaditgned
bel ow 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 die
I nserted contact pads 222 so that the contact pads 222 are exposed to and

touch t HE3kprAsthe short ped conlfots D4 4rb Slidibiy inSErt<dIRBARE eflﬂau%@, fafelnﬁiéﬂ.ch hnek691
ude deep . _

' The--_dee%gngéshal‘l ow retention channels 258 and 259 also inc )
“channel Pds'8€ coniget nadg 23haf thewher pan epnthets 344 slide aldipthd ol ohanrfatesRas es

268 are ront surf 250 than the .shal.lo
channel dggls: g{see%tf%%ﬁeg%gﬁtg ??{4 go\rei{cﬂélE g g%& P%%tcof‘tgc{é %g rRPPEP LA reflﬁtea by the

di st ancaesistahce Bnds 282 of the hoasimy steips 220616 Wand thmtom@gmeﬁ@ D34 PHRGhSt are
slidably inserted into the deep retention channels 258 and the shal [F'ow

retenti SHmE?"Fﬁr?ﬁglaﬁe pigssed upagaimst thgapsistanas ande 282.rthe pad Fopofurfacesal23mf tha 01

The deeph@ffers BsHiad ;) . ' so i nclude
rect angul arg?)a%@ltl el Jféertggir% i oﬁﬁglaég?@cg%g@%r&%ﬁ%%t&stpﬁ@h'gl&f]ﬁ%? firshal 1
260 froepataet padpow@8Badbe 252nd cothet pall ab s Q96 %ds 5 8&ond ddnterTine 28010The ARE t al |-

en contacts 2 and 246 are slidably inserted intg the top |oad housing
IC2)48 so tc%rg?r%mﬁéﬁ g‘&‘ﬂﬁf’isﬁc}?ﬂﬂgPlﬁgfllflg%9éﬁ{eeqepgﬁ@dﬂayiaébst@wgﬁpg gngage the

retentiﬁ slats é?g and are retained within the retention slots 276. [711
The frohf¥lsufttadd Dutirejes @ hatom semetris Yigw o ke opdpathpen tmusitog242ekEiges
278. Thei, Rpysi 40 d arated, from each of her
by rectangul ar ﬂ%usghlgﬁga?ﬁ??lrl i%g CQQ@CE%% %@stﬁ%ﬂ%e ¥ b‘?e’%ﬂ)l t?'nr{ﬂeuﬁ’gqoa‘{

r ect anghousing 248, titedait endsr2dd oZ8atht thatall geohckRe6 as@ iR Mok peh bRads24he top

sﬁrface 252 ﬁ.nd (sehat. cont act ind esi st _the latch segments 234 of the

i hser t efFe SO Huté’&ﬁt"z&?f‘sm? gad housing, 248 peypendiculyr tosandafasiogiin theshene

r ect angdirétios! | Il : r e Leul ar .t o ct | ar
ré@dtiof a8l @& BRI Surfakd lss. %ﬁl@ t&lh@ﬁds%l\g lafesa(}%ggcggféﬁg Aol & O@gﬁl%

rear housing walls 286. The side housing rear Il's
286 encthetis pemendisubar to thedrand nodade 358d sSB&aaseothe tAl dndg @40 ae@ﬂi%iﬁﬂ alokgt when

the tal] . ont,agt 4 r | idagbly .inserted into the top | oad housing
248. 17%%@@%83@%@3 ?aéﬁ%‘gé 2%3 E‘f‘é’aqe F‘b’d%’?‘ilieéﬁ‘f torheipen substratat 1 &pf lHawil i es
292 andandex:t angul ar resistance walls 294. The retention cavities 292

retain the |atch segnents 234 of the inserted tall pen contacts 246. The

551> e e a2 oo i pUEBAERS, ol HIE SRR R Fhoofl
t owar d kases 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 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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agai nst the. resistance walls 294. The housing recesses 278 are aligned with -
each ot her so that the inserted contact pads 222 of the t1a'IAugggm0@gnt acts
246 forma first contact pad row 288 that is parallel to:the top surface
252. The first contact pad row 288 includes a first centerline 295. -16 17
August 2006 1731 As the short pep contacts 244 are slidably inserted into
t he shaph@®y 18t i - hQrt pen:
ont act e T3S R URMERAPIE pof Snialid 248 A4 295 1RA Becre aslited 1y B3 PO"
segnent doaddwuging 288 short pen contacts 244 engage and are resisted by the -
resi stance ends 282 of the housing strips 280. Wen the |atch segnents 234

of the $Hgrt Thernop deadt pat sordéton 042 Preddada wAmbeRLN bEndite WIRR I RERRER £Nnds
short pen contacts 244 are aligned in

282, the.pad top,surfaces 223 of_ the ,

a seconB"&%?%?E bB’adEVﬂmﬁ@%Ptl?Péi perscommeeipr é42 fuslydge aflj the henefunregerdipnd r ow
288. Th gﬁﬁaﬂalcﬁ[%@% 0 l.pe, 208. The first
centerl ??\% 295 and the éggg{ngmgg%%ﬁla?%g@égﬁarepg(glg}ara'ga%cggg%)?g%vedg%t thece
300. 17xepr [iad pen 8onrectos il # pdrelsthe tdpdbad peri conimedtos AMheybofisddne ihtefadeQath pen:
connect he short and tall pen contacts 244 and 246

24 f Fig. 11..
et ol e effifes Bhupoftna 6 i 0o eb Y, e short idsalbped suntecy Pk #amms
bot h t hee tailly sHE ISR FeABWAR RRH ¢ l@ﬁti{ﬁhafa%%.g?%@%‘fﬁ ggédﬁf,:sz{)ﬁéé@\gﬁg%hef aci i

positioned outside of the top |oad housi ng per pen
in the ®adead kyusiag 248 withsthe rétentiputiiachs 238rand de Rfeatiod Aerck 280 andi232 Quihear e

i gned: i | L ane 3 i di cul he f -
2 ur § o i 8RP e e ReleRUH Sark 776, ket R frieation B 238 iRt ane

302, thBareap30 ERUZ2AOnEhavE @ Bashdpped Mt RIcq6h 1dAdHAgs: of
1gs. I and 2. [75] Tﬂe tgil endsp ZO of tehgp%daafilﬂagselgggg%’#g)z:déqgﬁ%&lﬁhat

Sre ret#1dnt pen eontacie 244 camdndd riskdwing 9BBpet eutabf geetbp pad Kdusimp 2481 | end

row 304 i the short n.cpntacts 44 that. ar t ai ned
o be mpdtehdy TROAR 4408 ot MReBOPlbn R (PG ARG S G 4 06
The secmaylcémvehienthylbe sold@06td the par aldsehtetl of gl | bd 2t @il .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 3 10 that is different fromthe 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. Likew se, the second tail end row 306,
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whi ch includes the tail ends 240 of the short -pen contacts: 244, corresponds
to the second contact pad row 296 (Fig. 12), which |ncluﬂ6§u@R£29@@tact
pads 222 of the short pen contacts 244. 1761 Li ke the enbodiment of the
present invention shown in Fig. 5, a carrier strip (not shown) nmay be used
to slidably insert the short and tall pen contacts 244 and 246 into-the top
| oad pen connector 242. The carrieCL&MMBp 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 . -17 17 August. 2006 barbs 238 after. the
short and tal Il- pen Apintacadrides somaetorasenibly eontpaising p eregonpgdtor fnclndinge t op

| 0ad hous| Rfksigd Gha hEik b OPplRELRRRIE RAGELS RS gO&Qéfh&lg s@ngunber of
benefits when used printer assenbly. Fifst, % oa
connectoﬂmﬁﬁﬁg?ﬁ%ﬂﬂﬁé@ﬁﬁmﬁ<$H€“E§ﬁéﬁﬂh§ regardlng perpendlcular al i gnment
row di stance, eagdGRIBAREA 1S b W bid dokicRA36 R saﬁg%@ bflla S g27 | 0ad
pen connector 14, and the top l'oad pen connector may be use

i nt er f ac &ngHEing one pthy pring epntacimn e dpeyingl®idsthertpiy eﬂ@ msé@bplmwandthvédsS hort and
tall pen yoBh@GtpadAn4 s&b daé@tﬁa@yspeg%n&aﬁaﬂwm%kﬁs@ il 0 the shallow and deep
retention channels 259 and 258, respectively, of F top | oad housing 248
with the retention barbs 238 and the retention flares 230 and 232 sliding
into and engagi ng ﬁﬂ@pﬁﬁ&ﬂﬂﬁh&&c§hﬁ&§r£@§dﬂﬁbﬁﬁﬁ&9r%ha&ﬂ%mhﬁi&ﬂ&b@n bar bs
238 and retention flares 230 and do not have fo be snapped into the

t op |oadaﬁwgﬁiﬁgrOZfésPaCﬁbapa&dJym%rsfs%mce af dhe eanfachpads aisrprarged ipawsand 246
risk bei @&céa]é}ﬁﬂ%sia%&n&&stm%tﬁapﬁdhﬁ?&t H%%ala@:@éﬁmdenadvertently 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. | and 2. -18
17 August 2008 CLAWNBrider &naageuoﬁﬁecﬁﬁlragsrefnd%ﬁmﬁto% fReaRRh FONPri si ng
a pen connector includin a housing that holds contacts, a printer

connect ofheqepeid frigerdndesss p sgmiprion frseraennsqsing syd tadlond aud sgid cgptect Raden

substr at @ngd ¢ hakieh Bedrt @edding H&th s2i8 6Mad pal NGidCRRLAN! ReablRing shéﬂa{)lye nd

sol dered to the pen substrate, and a contact pad engaging one of "the
spring céeixed o 3 reeesh BLseidipusiag mcordas do rosist nosmalorces gFeredragysaid|canest and

hol ds pad by said spring contact.
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‘the contact pads in a second plane that is perpendicular to the first .

pl ane. 2. The printer cartridge connector assenbly of claiimaligustseogi n 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 di stance that
is different fromsaid first distance.. 3. The printer cartridge connector
assenbly of clainms | or 2, wherein each of the contacts further includes a
stem portion int eCONNECTORASSEMBIA FORTRINTERINI Coatt@gigiwad,  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 nornal
forces exerted on said contact pa%ﬂ¥¥ﬂiﬁéi spring contact. -19 17 August
2006 CONNECTOR ASSEMBLY FOR PRI NT RTRI DGE ABSTRACT A printer
cartridge connector assenbly conprises a pen connector (14) including a
housi ng (49) 4 REfteRSpgddgectanaester asgmblyngomprisss arpesrcoppenterctld). ifcleling a

i ncl udi i | 2 .
subst r ar2eTRE AR KA conld B WU SR GREIG0E) bshland  RaBili )| ong
(46) solthaheblstspribgeorpaots @ohsindad gen siBjtrat@ (18) 2 Fac b oA Gohktlor @BAA&E NY

one of t in ontacts (26). The pen connector housin 49) hol ds the
tail en(ﬁgii‘ﬁ?é‘”ﬁg ﬁa@tcnd Z‘!@ﬁ@l(dem)ﬂ)f? t%ﬁﬂf?lwgbﬁéﬂtq ﬂ@),@@ﬂtaé;@ntaptgmé (M)FD engegiognd

plane (4md of tilspifig BEARES B U HBE pefl chitfecldr 3hsind t@s' folds ThOHIGnaéin a A
plane (77), and holds the contact pads in a second plane (45) that is perpendicular to the first
plane. ' |

(Figure. 2)
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