ELECTRI CAL CONNECTOR 5 Backgr ound he ention
1. Field of the Invention: This invention relates to el é}ca %OLQJ{"V

connectors and specifically connectors for electrically associ at ﬁlg 4
portabl e, exchangeabl e el ectronic el emants,1 such as integrated c dﬂq 10
cards, with a circuit substrate 2. Brief Description of Prior

Devel opnent s:- User exchangeabl e el ectroni c devices, particularly
mniature integrated circuit car dEMBCTRICAL cm&mxﬂ ash cards, have
been devel oped as user changeabl e nenory or program sources for

el ectronic aganeras and ot her el e@Bdckgroulid of thpdnventione st andardi zed
card formconprises a mniature rectangul ar card having substantially
flat top and bottom surfaces. The bottom surface carries an array of
cont act pads | otat edFidldoof the Iavention:or n"EhHisniswentiba rfelates teddectoical he
card. VCC and ground contacts are incorporated into the | eading edge
of the card. Theomneetossdndg spacificalboconnectocs forelechricallyrassociaditg s a
design difficulty. ln order to event | undue danpge .and wear to {he
contact el ement B°WW%§WEEBE{%%IF6F‘PWQ elements, sy i%rsa'ﬂt%grta&e FHemut
havi ng 't he ppttom rOnth i$ of. th %}artd e€ngage  t'he ™ ~ tontacttsT One -
approach to ddf » (S P Y %%xerrpl ified in U S Pat ent No.
4, 820, 186. Thegbasi gt eaGiiptid\Bf PRiddbevepibats: {0 sestidifadddable
card into a rotatabl® ca 0 Totate the car jal hst the

connect or cont aglegtrofiiél desidésNpasclark ininibir & iftegtdted lbitcuit cariykheema
subst anti al amount of surface area of the receiving conponent to be .
devot ed to struascompant flastecardsy have bezmadevelopédt asarser changeable memam
t he conponent manufacturer's standpoint, a nore desirable 30 approach is
for the card toospregram sewress fonelectrenicoesrmeeas andathgn electronic

nsertion 15 CHBRPBANIA. CRAAARHAIOESCRRIE O SORPEMS SRR or | {he
| % 4 SR
of moving  "eaeulst el hydtah Bl il oAb TRl CuiBEeE, THEDTT

hi gh . bottom surface carries an array of contact pads located in a recess

formed near the front edge of the card. VCC and ground contacts are
incorporated into the leading edge of the card. The recessed array of
20 contacts on the card presents a design difficulty. In order to prevent
.undue damage and wear to the contact elements of the card connector, it
is desirable to avoid having the bottom front lip of the card engage the
contacts. One approach to address this difficulty is exemplified in U.S.
Patent No. 4, 820,186. The basic approach shown in this patent is to
25 slide the card into a rotatable carrier and rotate the card against the
connector contacts. A disadvantage of this approach is that it requires a
substantial amount of surface area of the receiving component to be
devoted to structure for receiving and rotating the card.
From the component manufacturer's standpoint, a more desirable

30 approach is for the card to slide linearly into the component through a
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5 manuf act uring cost. The present invention provides a card
connector that has a relatively sinplified design, high reliability
and | ow manuf acturing cost. _ Sunmary of the
I nvention A connector according to the invention includes a
floating frame for 10 receiving an ele@ronic el enent, such Et-g48pnpact
1/C card. The floating card receiving elenent is nounted on a base.
As the card Fardrseegiving slot. A eanngcgon embedying aiich a kmean slédinighssertjon
el ement, a trapsver ied to the card and the floating

f ' appl
carrier to pBEPPPdﬁSs‘t?Wéf‘%ig‘?e&}'énpé%td‘@?p‘*sm‘*ﬁ%-t klowgyesothaeenneetornal s of

t he connecto nt ed .qul | .card 15 remoyal by lifting the back e
of the card. Shot i g“glﬂ#gét iéoﬁeﬁ%\‘é‘fegy domp ﬁ@?d\éﬁaﬁﬁr%‘;}"&erégﬁﬁf’%’é’ﬁ on
type contact yarts. ALSF8 Shi¥ LGN Yol U@l?[ Mthin a

housi ng. A sParrIﬁlsified s’ﬂ@é, cgsﬁ\%ectoroét%otﬂéurg@?%gﬁ¥ﬁs r%l use of a
conpr essi $| enconifactukifgréosal . - structure slidably received in a
passage in the housing of the connector. 20 The termnal is retained in

t he housi ng by a ‘Phetpresemt invieativarpriovides &ugtrd conneetorehds Hagtar al | y

nd

beyond an edge of the contact passage and by multi - oint frictional

contact bet wEdatively simplifind designshigh mli%t!iﬁb‘f. angelova acturingrogsbdi vi n
the termnal. Br | scription of the Draw ngs
Fig. 1is an isonetric viewof%l%g%cye@v«kpgé%-ﬁrv—éﬁihie ying the invention,

showi ng the connegtan, JRWA & Erﬁéq%%ﬁﬂﬁit&eé%?ﬁ%%&es a ﬂoaul:rilggfra%né or !

i sometric view of the connectol
3 10 receiving an electronic element, such as a compact I/C card. The floating

card receiving element is mounted on a base. As the card is moved in
straight line fashion into the ﬂoating element, a transverse force is
applied to the card and the floating carrier to position the card in contact
with the contact terminals pf the connector. Canted guides allow card

15 removal by lifting the back end of the card.

The connector includes an array of compression‘ type contact
terminals arranged for sliding movement within a housing. .-A simplified
connector structure results from use of a .compressible contact terminal
structure slidably received in a passage in the housing of the connector.

20 The terminal is retained in the housing by a portion of the terminal that
extends laterally beyond an edge of the contact passage and by multi-
point frictional contact between the terminal and side walls of the passage
receiving the terminal. .

Brief Description of the Drawings

25 Fig. 1 is an isometric vie& of a card connector efnbodying the invention,

showing the'connector mounted for.use in a component;

Fig. 2 is an isometric view of the connector shown in Fig. 1;

This Sheet Has Been Replaced

- (MR

g
25



Fig. 3 is an isonetric view of a base of the connector shown in Fig. 2.

Fig. 4 is an isonetric view of a card guide nenber of the connector shown
in Fig. *2; Fig. 5is a plan view of the connector and the nounting
arrahgenment 5 shown in Fig. 1; Fig. 6 is a cross sectional view of a
contact term nal housing and contact 3 termnals used w tgLi4a84
connectors shown in Fig. 1; and Figs. 7a, b and ¢ show three
sequenti al sFigp$8 isfan mometiricgviewoafralbase of the connectoc shosat i Fig. Fig. 1. 10
Detai |l ed Description of the Preferred Enbodinents The invention
i s descri bedFign4tisan isomstricoview efunaard guideomember ofrihei cannector shownds
known ‘as conpagt flash cards. However, the I nvention has

appl i cabili t‘?a’tg@'gﬁher types of electronic devices having contacts

di sposed in r gGess ' t Lce. 15 As shown
in Fig. 1, tlﬁg' §r1§faéPIrag{jQ§g’b%ﬁtlh?ree%¥{%%%§5%Ir?celct?‘grrggéni?%g arrangemshit nmount ed
on a ciraui tgigipsih kg £2. such as a conventional printed circuit
board. The connector 20 1s positioned on the board 22 so that it l'ies
I medi at el y Bigj 6derH crossalectidhabiietnofh eohtart terednplohensing did wbhedct

a portable electronic device, such as a flash nenory card, is to be used.
20 A rect arfgumanals| wsedbwithsthierconmedtars shownlin Big. dpandat the card can be
passed through the wall, The wall 24 al sg jncludes an enl arged .openj ng

28 to enabl FgSuldrbEndF S v three seanantiakStensd NseRIng @ GHrddnem dhe
connector. A flash card.C.is mated with the connector. Referring
to Fig. 2, t‘f?ﬂeé:ﬁ%efgg'éo conprises a base 30 and a 25 floating guide

member 3 movabl y W@ﬁe@ﬁﬁﬁg@*k&%eﬂgg Embo@%&ﬁts%" A contact
term nal “housing 36 _ ; 30, floating
gui de menber 32 aFie Ffventivh RAUEEChbeddnattR diRteRf 8Ph¥onnector for |

miniature I/C cards known as compact flash cards. However, the

invention has applicability to other types of electronic devices having
contacts disposed in a recess formed in a surface of the device.

16 As shown in Fig. 1, the préferred embodiment of connector 20 is
shown mounted on a circuit substrate 22, such as a conventional printed
circuit board. ‘The connector 20 is positioned on thé board 22 so that it -
lies immediately adjacent a wall 24 of an electronic component with which
a portable electronic device, such as a flash memory card, is to be used.

20 A rectangular slot 26 is formed in the wall 24 so that the card can be
passed through the wall. The wall 24 also includes an enlarged opening
28 to enable a user to grasp a card that has been inserted into the
connector. A flash card C is mated with the connector.

Referring to Fig. 2, the connectof 20 comprises a base 30 and a

25 floating guide member 32 movably mounted on the base by means of

posts 34. A contact terminal housing 36 is associated with the base. The

" base 30, floating guide member 32 and contact housing 36 are preferably
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4 . formed by nolding an insul ative polynmer. The housing 36 is

preferably formed separately fromthe frame 30 but may al so be forned
integrally therewith. As shown in Fig. 2, auxiliary contacts 66 are
mounted in the base 30 to engage VCC and ground contacts that are
'specified to be 5 present on the frodt edge of flash nenorgLogsds.

Fig. 3 shows the base 30 in greater detail. The base 30 includes a

frame 40 f orfesmesk by meoldipg eadnsulativespolymet2 Tinel howsirg36dd preferably

menbers 44a and 44b. An upstanding transverse wall 46 is forned
adj acent t he’%’%d %?Rﬁf&#éigrféomr rage 30 byt may alsgybe foared dgtegrally 10

rount ed o0 BRI RE SRl LR % rhiigol Bbastts BB e hem i Tk
surfaces 39 .f;%ée”ﬁé t8'%rl g{sé(grafrﬁf Wd EQﬁFagﬁ@tﬁgeggé saééihpgtmé he

cam surfaces 39 are sh I'at, "t hey cou al'so curvilTrnear. The

back wal I5 46ptedehtidasthech 866 edgd 8f flash anembrpeatdsg the auxiliary 15
contacts 66 (Fig. 2). The frame 40 al so i ncludes a contact housing

recei vi ng porti orFig93fshawesitlvé baseB80dnegreaterSdetaiiat The base 80 ineludesave t he
contact housing 36. At the forward end of the franme 40, an
opposed pai riramec4Q dorraed 96 $wo oppossd frame; sidey) 2| and b dpaceiitdrosse frame

sides 42. An _opposed pair .of .card 20 stops 54 are positioned adjacent the
| at ches 52 aARGMREISH ,déﬂ?'ef\gblmﬂandmgwsivﬁf%fgw&ﬁl%h%Qfé‘élc arts of

8 S G B e fo AR SO R L1

franme 40 to Sécure or on such as

circuit qgoarghodatédion %%\%site ends of the t&%%g?e i GW&t%ﬁd%ggerglg and

floati ng gui de nenber The gui de 25 ncl udes a cross
t wo opposed, tokardathd! fronkeaddifnhe frame. CAMHIOERS 38%inchlide dliifedésmn 58

each carry at their distal ends a pair
surfaces 39 formed on lower surfaces of the cam blocks. Although the
cam surfaces 39 are shown as flat, they could also be curvilinear. The
back wall 46 includes recesses 48 for accommodating the auxiliary
156  contacts 66 (Fig. 2). The frame 40 also includes a contact housing
receiving portion 49 formed with an opening S0 tﬁat is sized to receive the
contact housing 36.
At the forward end. of the frame 40, an opposed pair of card latches
52 are integrally molded with the frame sides 42. An opposed pair of card
20 stops 54 are positioned adjacent the latches 52 and, as shown, preferably
are integrally molded parts of the frame 40. Mounting holes 55 are
provided at each corner of the frame 40 to secure the connector on to a
circuit substrate, such as circuit board 22 (Fig. 1).
Fig. 4 shows features of the floating guide member 32. The guide
25 member includes a cross bar 56 and two opposed, forwardly extending
guide arms 58. The guide arms S8 each carry at their distal ends a pair

of opposed guide rails comprising lower guide rails 60 and upper guide
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of opposed guide rails conprising | ower guide rails 60 and upper guide
5 rails 62, formng facing channels. As shown in Fig. 7a, the | ower

gui de * rails are substantially parallel to the frame 40. The upper
guide rails are canted by an angul ar anmount represented by angle [err]
in Fig. 7a, for reasons to be desgribed later. Shoul dergg fq@ges are

di sposed at each end of the cross nenber 56. The bores are sized to be
sl idably recgdikeg2pforhiiag facing dloahmels OfAS Stcowalihaigd7apP L idiGePinifie34
(Figs. 1 and 2). The bores 64 are enl arged adjacent the top ends to
recei ve the raild aressabstamsialiyrparadlel Ththe frame B6: cBheupper gniderailgede at
t he bottom ends, to accept hi asi n%ﬁreil enent s, ch  as_conpression

springs 68 (%t.edﬂg)} an fmaepntrepressated; by ai‘gfé ‘bé’%ﬁigoﬁ_absprf ast eners,
The comnect ofeaRgns, 10, 6F ARG R, SRoludetsd iten pre isposed at pAdhsbiont.
et d b . ! I oo ar

| oapect o 1 Poid, HOYInEMUESE! THE Botes s8I o BEUIAEH recoivell b the

away fr-om t hpodiegfithe Tollaréd aRdukiiAg Pih® 34! (Fidd. A ad 2) COrmY BSRdOH4 HREi NY
15 68 biases guide nenber 32 away fromthe franme 40. Fig. 5is
a plan vi ew ehlarged adjanent@hetopterdisi to meeiviecttieravliars of the ping13#neThe The
connector 20 is nounted in alignnent with the card slot 26 forned in
the wal | 24 beresrecdspsmdangedmicthe bottiom ends to acceptchiaging elementsy

P O ol 45l St Bt s ke S Y G B 20
our acesyp! PUBCER t Fltlobf S i BB BB d A S 7,
contact termggtifized fb AbREEhE ofthBRok 20 b %o Pritt¥eB%irdiif bolird 32'5By theC' 0SS
arrangement just described, the guide member 32 is floatingly mounted .
with respect to the base 40, so that it is capable of moving toward and
away from the base in a vertical direction in Fig. 7a. Compression spring
15 68 biases guide member 32 away from the frame 40.
Fig. S is a plan view of connector 20 mounted in an electronic
- component. The connector 20 is mounted in alignment with the card slot .
26 formed in the wall 24 of the component. . The circuit board 22 includes
an opening or relieved section 23 adjacent the slot 26. By relieving the
20 circuit substrate 22 in this manner, a user can grasp upper and lower
surfaces of the card C by inserting fingers through the opening 28.

In Figl. 2, the contact terminal housing 36 is illustrated without
contact terminals, in order to simplify the drawing. Fig. 6 shows, in cross
section, a preferred form of contact housing 36 and contact terminals

25 72a, 72b. The housing 36 comprises a longitudinally extending body
having opposed sides 74 and a plurality of transverse walls 76. The

housing also includes a substantially centrally located longituciinally
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section, a preferred formof contact housing 36 and contact terminals 25
72a, 72b. The housing 36 conprises a |ongitudinally extending body

havi ng opposed sides 74 and a plurality of transverse walls 76. The

housi ng al so includes a substantially centrally [ocated longitudinally

6 extending center wall 78. The wall 78 is flared outwgedlgyglhoward
t he side wall 74 by the flared section 80 at the bottom of the
housi ng. By edterding centeovell @8t iThe wallsz8 isflardd oppemetly pesasdahe ¥idér €
formed to recejve contact term nals. The passages 82 include

subst ant i al |'all{74by khe fiaged sectign 80 atthesbattonmpf theghousing uBytthis i al | y
strai ght snmogth.second sid Y\a/iql |.s 84 and 86 are

| s 86. - T
subst anti al I%Prbséf‘é‘fﬁ"g?’.aﬂ?gfﬁ\l\gk Pﬁm?e%ﬁﬁsﬁgeégé% e formed £Q FgeEIVE NG| ed

surfaces 88 %Jﬁg t f t.] 0, .. transyersel

ext endi ng op‘?n’ftﬁg% [ é‘ Q?%r?ég IJaal%%ﬁ es?ﬁg dggﬁcgerﬁ%l‘g%tgn&any Strmgé;gﬁl%%lt e
wal | 74. 5ThefirisesideWalls @4 hid sthsthARIP stRligdsmBbel 5866nd3ided QalisX6.
mating with the card and a nmounting interface 94 for nounting on a
circuit substhewalls/84ahd-8hare substamtillynpardigl. OAtrhejlowes ehdosh édvh
bottom of the housing 36 to retain the housing on a circuit substrate.
The upper pdiassggs. angled-siagesc88are formed bydhe flaredesections804 A and

o D0, ot 208 S0 SRS T, T o Baslo b aie B e
o D Bl urngal DAL Mgt B MR SRS SR O
! er m nalty 73of witidg WAKETRE cafd ahli®a fiithiing MR % fordhoiRiGPBAGE! O
: circuit substrate. A hold-down and locating peg 96 projects from the
bottom of the housing 36 to retain the housing on a circuit substrate.
The upper portions of transverse walls 76 extend above sides 74
and are provided with angled side edges 77. Edge 77 provides a lead-in
| 16 surface for the card C so that, for example, if engaged by the front edge of
the card during insertion, the card will be directed upwardly over the
housing 36. The edges 77 also provide protection for the contact
terminals 72 during movement of the card C into and out of the connector
20.

20 Pairs of contact temiﬂals 72a and 72b are disposed in opposed
passages 82. As shown in Fig. 6, these contact terminals are substantial
mirror images of each other. Therefore, only contact terminal 72b will be
described in detail. The contact terminal 72b includes a radiused or bent
section 98 that is biased against the surface 86. A first leg 102 extends

25 from the section 98 to a contact section formed by the bend 104. A
second leg 106 extends from the contact section 104 to an upper bend

108. The outer surface of the bend 108 engages wall 84 of the side 74. A
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20 . Pairs of contact termnals 72a and 72b are di sposed in opposed
passages 82. As shown in Fig. 6, these contact termnals are substanti al
mrror images of each other. Therefore, only contact termnal 72b will be
described in detail. The contact term nal 72b includes a radiused or bent
section 98 that is biased against the sdrface 86. A first | egELO@48axt ends
25 fromthe seqgtion 98 fo_a cqontact section formed by the bend 104. A

second | eg 1H¥TS e AHte PhiheYRPeT berd kQ&tp thelaweribeng 3d:2. bAad

108. The out r nd. 108 e S 84 of the side 74. A

7 t hi rdgf“é‘é’ﬂéx €s g‘g? Ir'%‘ﬁm“?ﬁ% s‘u‘ﬁ%&F %gﬁgebfé‘galt‘pt‘ﬁé‘du%ﬁ@t thend 112. As

shown, the o i [ e’ i Lacent. t he

junction of hrgétgf}?? ggséfg‘éféﬁgﬁﬁggsg%hp bu‘?? %&’é@%ﬁ‘ 42%%&?3 ff'?m%e

bend 112 to bendriilf to awWisiuinsebsraass AR 1616 Mnithe il ted

5 enbodi nent, when tohe housfi ng 36 is llﬂrr%Jénit gd gxﬁait gt?)slthrlatthg 1!31%15&%&5&‘

ret ai ned Sy embodinentowhepdhedusihg 36oisrmbuneed dbhda sabdedlteaned to t he
This deflection creates a sprié\rig)_force t hat presses

i

? ﬁtet ggnlt :algte O%ikfgéﬂggyésaih?é@-d&%ﬁsa%.pﬁm fourth leg seleflentedto the t

so der tai &, 0upait pdfent RS ceBREoR siRBtes & APHOBRGwR that Presses A
connect or - so ey MUTHRACHG ARt B Sl By G SRR g gpe e IPLTY0L D
basenges 82, Tae ho e oravelp e Sritact BAd IO Sotnpritt e Rirtdte dnount | o°

108 and 1012, solder kail,mather dedh ectompressiore conheotieit akhshowat i | evered | egs
106 and 110, which thereby devel op spring forces to create a normal force
As illustrated, the housing 36 and terminals 78a, 78b form a

compression connector so that, as a compressive force in the direction of
arrow D is applied to the contact terminals, the terminals telescope into
the passages 82. As .the terminals telescope, they also bend in the regions

15 108 and 112, resulting in deflection principally of the cantilevered legs
106 and 110, which thereby develop spring forces to create a normal force
to press the contact section 104 against a contact pad. The surface 88
resists axial movement of the terminal 72b along the passage and thus
stabilizes the location of the bend 112. As previously described, the

20 ciréuit_ board contact portion 116 extends laterally through the opening
90 in a transverse direction beyond side 74. Thus, when the housing 36
is mounted on a substrate, the terminal is prevented from moving axially
out of the passage 82 by the side wall 74. Also, when the terminals are
inserted into the passages, the legs 102 and 106 are deflected about bend

25 104 in a manner to create a spring pre-load against the walls 84, 86.

Thus, the ben_ds 98, 108 and 112, provide multipoint frictional contact
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to press the contact section 104 against a contact pad. The surface 88
resists axial novenent of the termnal 72b al ong the passage and thus
stabilizes the |location of the bend 112. As previously described, the 20
cireuit board contact portion 116 extends laterally through the opening
90 in a transverse direction beyond sid 74. Thus, when the lEL4484 36
‘i's nounted on a substrate, the termnal is prevented fromnoving axially
‘out of the prtbinythgpassagasdogetrinthe teyminalssin thehheusing 3G mrioratos ar e

i nserted into the passages the legs 102 and 106 are defl ected about bend
25 104 in d™AHR ‘to create a spring pre-l oad agai nst the malls 84 86.

Thus, the bends Sﬁ lp; A gi]'?c iy c{ele ahh%o%eghlefﬁx[:%cg' on act

8 within thes pass’age o) re 6prior
to MHetddihector 20. Fig. 7 ﬁb@% ch.-ae A0C 3R %Gy titibl B8 EF’ mat i ng
sequence of card Cevvr h & ase connectacfr 20. %37 .1 YaBs aﬁe card C
in an ingti &hsmﬁ:bri tirougit ttie slob 26 mmpeﬁeﬁhmugmt Huetﬁi@éltaﬁueﬁ the
conponent wal |- In this situation, the card is being moved
forwardly i rcardesd:enmmmdﬁorwardiwm theddirectipn ofdrrow F arsdibs guideédal | y by
t he | ower qui rai,l forward directjon. The | ateral si de
edges’ of thétﬂwﬂnﬁ@ry weE ray) 60kin 4 forward rigewﬁeef {The lategal

of contact pigE SagEs %éﬁaf? sRRLafnRY dRdariii ol antoardisiatredi e ¥ 10
e e, SRS ool d AN PR f BBl IAR S B, Abrkayess
est abl i 90ed Jdflontast pdds 120tid ispeved itotife reteasd I8)eTEO RbAtActRBaFE 120.
spaced a distance t from the lower front surface of the card. The recess
. 118 forms a front lip 122 that must be cleared before contact is
established between the contact terminals 72 and the contact pads 120.
As shown, the card C includes an angled surface 124 along the top edge
15 of the card. Each of the cam blocks 38 includes a camming surface 39
and a lower latching surface 126.
Fig. 7b illustrates an intermediate stage of the mating sequence in
which the user continues to impart an insertion force in the direction of
‘arrow F on the card C. In this position, the inclined surface 124 on the
20 front edge of the card has engaged the camming surface 39 of the cam
block 38. Also, at this stage, the front edge of the recess 118 has cleared
the connector housing 36. As a result of the engagement of the surface
124 with the cam surface 39, the card C and guide frame 132 move
downwardly toward base 40 to compress springs 68.
25 Fig. 7c illustrates the final mating position of the card C in the
connector. At this stage, the inclined surface 124 of the card C has

moved beyond the cam surface 39 and the front edge of the card is
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As shown, the card C-includes an angled surface 124 along the top edge 15
of the card. Each of the cam bl ocks 38 includes a canm ng surface 39

and a |l ower |atching surface 126. Fig. 7b illustrates an
i ntermedi ate stage of the mating sequence in whi ch the user continues
to inpart an insertion force in the dir®ction of arrowHt.-q984 he card

C. In this position, the inclined surface 124 on the 20 front edge of the
card has endatphed by thedeweylafghingsufacel26hTheinecess 11Sioakigiéd witlso, at
cess 118 has cl eared

' h
connect g?eh&hgietﬁfm’er (_)nf;ﬂ hetgingas lggdzfﬁetwtaﬁbsaa%m@ hoen telessopedcuithin 124
J d C and quide f 132 e
e CBHEERE 8 1ol BB IR g T RN B g 207
i Il ustrates theedrdNalhdBhidyd bdd Q??so@h?hﬁéffgsé& &‘Q%P"ingsrr%\%enn ctor.

At this stage, the inclined surtace ( has eyond
the cam Sur fisposdforteti stbstdntily &gtdAsOthd hant®40. iThe rear end of the card

9 | at ched by the lower latching surface 126. The recess 118 is
al i gned. wi t i€ has passed heneaithdhelatching sttfamed S2zcofttiret lattises’ 32k theen
tel escoped within, passages 82 to develop contact forces to engage the

contact paddeapgngrof the cardys thereby held @JYQJ@C%RQ@ISOQZ N@.Ol, }inlth;s Con
d . i 8. d ' it tantia i NS e
PP a0s A, G SHIBRY contacts 1683k 2fccled 434 e t#la KET apehi ng
2 t e, n | :
Sher oby hot EPunbitder Bads feriidd qlbng the FaRAAgYE He (IR, OFRE cea
auxi |'i an@ candps 64 pievenit thélehlt® flond movingeasRatdlp, Mo fise comaec%.ound

contact pads di sposed along the front edge of the Card. The car st ops

54 prevent the cdlodreimaone tire/cauml, theuser@graspo e backlkadcohitrcéard
To renove the card, the user ras&os the back end of the card
rough the opening 28 and rotates or rocks the card upwardly toward

the guide surface 62, thereby deflecting the latches 52 and clearing the
card stops 54. This upward rotation about the front edge of the card is
15  permitted by reason of the canting of the upper guide rail 62. In this
position, the card is free to move rearwardly so that it is free of the lower
latching surface 126 of cam block 38 thereby allowing removal of the card
rearwardly through the slot 26. |
The arrangement described provides for substantial linear insertion
20 of the card C through a slot in the side wall of a component it also
provides protection for the contact terminals of the connector, so that the
card insertion and removal cycle can be repeated many times without
damage to the connector contacts. The connector also minimizes the
number of parts thereby simplifying construction and assembly of the
25 connector and lowering manufacturing costs.
While the present invention has been described in connection with

the preferred embodiments of the various figures, it is to be understood

—_—
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t hrough the opening 28 and rotates or rocks the card upwardly toward

t he gui de surface 62, thereby deflecting the latches 52 and clearing the
card stops 54. This upward rotation about the front edge of the card is 15
pernmitted by reason of the canting of the upper guide rail 62. In this
position, the card is free to nove rearlardly so that it is fiEts4484the

1 ower. | at ching surface 126 of cam bl ock 38 thereby all ow ng renoval
of the card that otheg similar gmbadimemts meay bgrusesl or modificationgaadar r angenent
descri bed proyides for substaptial |inear ihsertion 2 of the card C
through a sl %‘gd’i nSRay ﬁb“e elmotflleaémﬁ’g‘?ﬂﬁ’ﬂma%ﬁ?w perfopning the

protection f 1 i he cior...so. that the
card inserti %Flm% ﬁnr%g%\ﬁ thtg%%&g{aﬁ“%énro 2’ p‘é’&?’g gl% r%r‘{ ?tfx?%&e%&’f%ut
damage to t pheRIoRS tRE presé i8R sHYU bl | § 41 e
nunber of parts thereby l'fsrienptﬁtﬁ??ieﬁgagonstrﬁgﬁo%@gﬁﬁtégsgue%??%@ the 25
connect or5 anembodément, banrdthet consguedsnsbreadth and scopé/th hécdrdaneeesent
invention has_been described in-connection with the preferred '
enbodi nent s Witht the egitasion of therapperided elaimsbe under st ood

10 that other simlar enbodi nents nmay be used or nodifications and
additions may be made to the described enbodi nent for performng the sane
function of the present invention w thout deviating therefrom Therefore,
the present invention should not be limted to any single enbodinent, but
rat her construed in breadth and scope in accordance wth the recitation of
t he appended cl ai ns.
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11 . Cl ai s VWHAT | S CLAI MED

| S ﬂﬁ“‘connect or for electrically connecting an

el ect ronic H“l“lmm?mn' I‘ a circuit substrate conprising: 5 a
base dé mdnber for guiding the novenent of the electronic
el errent al ong an I nsertion path; 44 nount i Nng SELWY484 €
nmounti ng the gui de nenber on the base; an el ectrical contact

| ocated in transverse spaced relation to CledmslO gui de nmenber; and

actuating neans errig eabl e b the el ectroni c el enent menber for
novi ng the % the contact termnal in response to

e 1 Sk, A b SR e
wher ei n the § @Eﬁg%h?%n&dpaht subsuan%e%ﬁggl n the base and the nounting

structure nounts the ansverse novenent toward and
away from the confggse; termnal. 20 3. An el ectri cal
connector as in claim'2, wherein the nounting structure includes an
el enent for bi asmguideemgmbhr fore gddingvthe fnovement of tHeceleotrondd elepriegntnal .
25 4. An el ectrical connector as in claim3, wherein the contact

t erm nal ‘along an insertion path;

mounting structure mounting the guide member on the base;
an electrical contact located in transverse spaced relation to the
10 guide member; and |
actuating means engageable by the electronic element member for
moving the guide member toward the contact terminal in response to
movement of the electronic member along the guide member in said
insertion path.
15
2. An electrical connector as in claim 1, wherein the contact terminal |
is mounted in the base and the mounting structure mounts the guide
member for transverse movement toward and away from the contact
terminal.
20
3. An electrical connector as in claim 2, wherein the mounﬁng
structure includes an element for biasing the guide member away from

the contact terminal.

25 4. An electrical connector as in claim 3, wherein the contact terminal
is associated with the base and the biasing element urges the guide

member away from the base.

e
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I S associ ate e and the biasing el enent urges the guide

menber away fr ,

12 b ﬂ@“ﬂgWﬂgMUﬂbnnect or as in claim1, wherein the noving
means co ] rface nounted on the base in a position to be
engaged by the electronic elenentt2 5 6. An el ELt4484al
connector as in claiml, and further conprising a | at chi ng nenber for
hol ding the electronic elenent in a contact engagi ng position with

t he cont act $erm’ aIl A0, 7. An el ectrical connector as_.in claim®6,
wher ei n t he Yat cHth§ GRLriGel connector as in clajme d . #herginathe,moving sneansdge of
said inserti ; . An el ectrical connector.as.in claim1,
wherein the %ggltsg%%%arm sur?acei rﬁg}l&g“é o tﬂeflggsegm JPOSI9N 10 e £rgagsly
guide rail diypesefbctifil dldned 15 the first guide rail. 9.

el ectrical connector as 1n claim8, wherein the first guide rail is

di sposedsadj acent the base. 20 10. An electrical connector as in claim
1, wherein the guide nmenber is ~configured to receive a portable

el ectroni ¢ é.emedn elagtrical conrecgpacas ie claim 1, antdhfurthdreahprisingraj or

surface havi ng g recessed region and a_plurality of contacts dj sposed
in the recedatching member for holding the electronic element in a contact engaging -

An

position with the contact terminal.

10 7. An electrical connector as in claim 6, wherein the latching member

is disposed along a lateral side edge of said insertion path.

8. An electrical connector as in claim 1, wherein the guide member
includes a first guide rail and a second guide rail disposed angularly to
15 the first guide rail.

9.  An electrical connector as in claim 8, wherein the first guide rail is

disposed adjacent the base.

20 10. An electrical connector as in claim 1, wherein the guide member is
configured to receive a portable electronic element comprising a package
with at least one major surface having a recessed region and a plurality of

contacts disposed in the recess.

25 11. An electrical connector as in claim 1, wherein the insertion path is

substantially parallel to the base.
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25 11. An electrical connector as in claim1, wherein the insertion path

S subst apmg to the base.

13 +12. An Hmmmlu:m"m”ﬁmtor as in claiml, wherein the guide nenber
i nckudes structure &l l'owitg Snovenent of the electronic elenent in the

gui de nenber to rel ease the el ement frdm the connector. 5 Eks1484pn

electrical connector, for. connecti nxg an electroni,c ele

t 1
circuit subst4-at &R ElSHicRpnnectoras in claim Ba?’é‘eéa‘éb%gPHﬁ’o&%‘a‘?ﬁ ed on a

circuit substr X : ' ' vement of the
el ectronic Zibgﬁiecﬁﬁs Strl'l'm'u-ael %l}lod" 1gx§grlﬂhg§:}1?|ﬁ gﬁ?%%% %;iecq%sﬂk @erﬁ%g b‘?ﬁf’ﬁl ity of
el ectri cal - caAfiHaGheieF 10 deRade TAE lefdREnt\Mro the cBaRtctor. ~mounting
structure for nounting the guide nenber for novenent toward and away
fromthe contact termnals in directions transverse to the insertion
pat h; ' means for biasing the guide nmenber away fromthe contact
15 term Ral st3. An electricalgonnectonfoyomnecking 4w eldctmnioelementteat f or
urging the gyide er {Qqward the contact term nals; a

menb
cam sur f ace SrRYHESUBSEaLs COMPrISiRg: r oni ¢ el enent duri ng novenent
along the inserti a ve th ui.de nmenber.. toward the 20 contacts;
and I aoﬁﬁg%égﬁé&ég% 6? ghog.ggt[eg Th§d ,“"Pﬁé”uglg &foni ¢ el ement to

hol d the a guide member for guiding movement of the electronic element

along an insertion path;
10 a plurality of electrical contact terminals associated with the base; |
| m&.mting structure for mounting the guide member for movement
toward and away from the cohtact terminals in directions transverse to
the insertion path;
means for biasing the guide member away from the contact
15 terminals;
means engageable by the electronic elemerit for urging the guide
member toward the contact terminals;
a cam surface engageable by the electronic element during
fnovemgnt along the insertion path to move the guide member toward the
20 contacts; and _
latch means positioned to engage the electronic element to hold the

guide member adjacent the terminals.

14. A connector as in claim 13, wherein the guide member includes a
25 first member for guiding the electronic element during insertion along a
path substantially parallel to the circuit substrate and a second member

angularly related with respect to the first member.
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gui de'frenbe_r | apmnal s. 14. A connector as in claim13,
wherein the ¢ m jl u IﬂvE!ludes a 25 first menber for guiding the
el ectronic el ertion along a path substantially

parallel to the circuit substrate and a second nenber angul arly
related with respect to the first nenbet4 EL-4484

14 15. A connector as in claim 13, wherein the guide nenber o
conprises a pai r of opposed guide channels and a cross menber j oining

t as. .in claim13, and

i . 6. 1
Further compPsi il ARskIURgs in clali 15, FRaFiAdte s utber comptmerne
' ' [ ' ed.in.t ousi,ng.
17" A ConneRta o dphdted @O FRRnIRI nd & prost BERREY jbhubd Snd BiaeT o

t he base. channdl8. A connector as in claim17, wherein the base incl udes
an openi ng for receiving the housing. 15 19. An electrical
connect o conpri si ng: a housing defining a mating interface and
a nounting interface; a contact term nal receiving passage in

the housi ng ¥+ eriicRgNEEtan as in claimel 3pand furthes comprising sheomtagtopposed

' ; . ntact termnal, positiqned in the passage, the contact
ts ;?ﬁf’n a|20 termifiaf Rousfng assorgiated vatﬁ t}leobase, said plurghty o? contacts being. - -

disposed in the housing.

10 17. A connector as in claim 16, wherein the housing is separable from

the base.

18. A connector as in claim 17, wherein the base includes an opening

for receiving the housing.

15
19. An electrical connector comprising:
a housing defining a mating interface and a mounting interface;
a contact terminal receiving passage in the housing extending from'
the mating interface and having opposed sides;
20 a contact terminal positioned in the passage, the contact terminal

comprising an elongated body having a mating interface contact section
adjacent one end of the passage, a first side engaging portion for engaging
a first of the opposed sides of the passage and a second side engaging
portion, longitudinally spaced from the first side engaging portion for

25 engaging a second of the opposed sides of the passage and a substrate
engaging contact extending from a second end of the passage laterally

beyond one of the opposed sides of the passage.

This Sheet Has Been Relilaced

AW




conpri.sing an etongated—bedy—having a mating interfacé contact section
adj acent one end a first side engaging portion for engaging
a first-of the o lﬂ@aﬂﬁﬂﬂg ﬂ nu he passage and a second si de engagi ng
portion, Iongltu on1the flrst si de engagi ng portion for 25
engagi ng a second of the opposed si des t he passage and a s “i8te

engagi ng contact extending froma second end of the passage laterally
beyond one of the opposed sides of the passage.

i de vel | §2020"" ArCRIehirtel SRRRERCks BY rlafy 1, Fharsin SEEAL %gﬁ%ﬁﬂlﬁgg
; .
Interrace. m@lu%ﬂ:s a@{‘aﬁaﬁt taéltliggh k s%%ghcggﬁ %@&Hhﬁg in ntfiga&.n sai

one si dewal | he ang portion
conprises a portlon of the wal | sl oped toward the opposite side of

t he passage. 22. An electrical connector as in claim19, wherein the
contact t&rni2ial Anlelectriqgalicoaneatarcapireekiime2, wherdinesaid merebsidewall is

col lapsible into the E)assag 23. An electrical connector as_ in

clai m22, wheHstantially skeight ard theangled portior comurises 4 pestion e thet ual | y
canti | ever ed ar ext.endi n om a be sai d bend conprising one of
the side engél‘ﬁ’rl BSfittloﬁ'ﬁgg&F‘et‘?@@btﬁtso’(é? of the PASSABTal . 24. An

el ectrical connector as in claim 19, wherein the housing i ncludes a

| at eral opening |located at the nounting interface of the housi ng

beyond whi chobhe aAWbslecaical toa@ctdt 4911 eldim X0 SWfiereindte contact terminal

10 comprises a compressively fesilient member collapsible into the passage.

23. An electrical connector as in claim 22, wherein the contact terminal
includes at least two mutually cantilevered arms extending from a bend,
said bend comprising one of the side engaging portions of the contact

15 terminal.

24. An electrical connector as in claim 19, wherein the housing
includes a lateral opening located at the mounting interface of the
housing beyond which the substrate engaging contact extends.

20 | . :
_25. An electricai connector as in claim 19, wherein the walls of the
passage have substantially straight, parallel portions, each side engaging
portion of the contact terminal engages one of the side walls, and the
contact terminal is compressibly resilient and collapsible along a

25 longitudinal axis into the passage.

26. An electrical connector comprising:
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25. An el ectrigal as in claim19, wherein the walls of the
passage have L’iﬁﬂ@ﬁ[ﬂwwwal ght, parallel portions, each side engagi ng
portion of thes nt Sl | engages one of the side walls, and the
contact terminal is conpressibly resilient ggd collapsible along a gRq484
longi tudinal axis into the passage. 26. An el ectrical connector

conprising: a housing defining a mating interface and a moulfting interface; 2
housi ng defining a mating interface and a mounting interface; a

contact terninal recaicomt@gcpaesmiral redeivingopadsagesint ﬂf@'hﬁ&sﬁﬁ?@xtendiri from
mating interface and havi ng opposed si des; a contact term na

positioned in tthke matingdntetface andahavirg oppesed sidesynpri si ng an el ongat ed
body having a mating interface contact section adj acent one end of the
passage, a first sida confagttgrpimal positionednimthe passage ate cohtadt tereninal
opposed sides of the passage and a second side engaging portion,

| ongi t udi nald y GpRRsisingon ehengaies: bedy having ¢ mating interfadeocontact section
engagi ng a secong_ of the opposed sides of the passage and a substrate 10
engagi ng cont acRAIBCEBLANK R the;passage Ayfisst side engaging portion forengaging

e e BB ol Gl ol e Fir
e At S el W T ST e Ak o
[ [aim 27, wh | | 1 nal e q | d |

FERTEAC Hhp e EP
one of the 1y deefRARAL Cb@dt 3ending ﬂ%n?_%%&?otnf Qnd'§f tH'Bhssage, the first

and second side engaging portions frictionally retaining the contact

terminals in the passage.

27. An electrical connector as in claim 26, wherein the contact terminal

15 comprises a compressively resilient member collapsible into the passage.

28. An electrical connector as in claim 27, wherein the contact terminal
includes at least two mutually cantilevered arms extending from a bend,
said bend comprising one of the side engaging portions of the contact

20 terminal.

(R
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