CARD EDGE CONNECTOR BACKGROUND OF THE INVENTION 1. Field of the Invention
The present invention relates to a card edge connector, and nore 5
particularly, to a card edge connector having nechani snms for ejecting and
| atching cards. 2. Description of the Related Art Card edge connectors, due
to their flexibility and ease of use, are wdely adopted in electronic
devices for expanding their capabilities. npl e, a conputer system
equi pped with several card edieiX D DT ' 2y nodul es can have
i ncreased nenory capacity by installing additional nmenory nodules to the
card edge connectors, OrBRCJ{@@EFWOﬁTHWEN@@}Ne havi ng | ess storage
capacity with the nenory nodul e aving larger storage capacity. The card
edge connectors are configured to 15 tenporarily receive cards, and sone of
t hem are furhi shdtield efthejJmovention nechani sns for snoothly renoving inserted
cards. Generally, the ejection nechanismconprises a handle neans and a
rotating neans ageable. wit.h the handl e neans, and an edge aof an inserted
card. During a iﬁg eé‘?‘gcquSHhBPo@&I’%? r%?h% %&cﬂd@enﬁ%af%gé’@smq{% rotating
means by a f a i | ard is
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| nprovenent lakchigecardpabi lities of electronic cards, the nunbers and the
si zes of electronic conmponents, such as Integrated Grcuit (1C chips,
whi ch are mopunted .on the cards,_are jncreasing. Such 25 increases in the
conponent s nount d¥SERPHHR QQ&GSR%P@MErease the size of the cards. Wen
the cards of larger sizes are closely arranged, the handl e neans becones
difficult for thgrasBpetiRerts Uk IDRhYICHEEbIAY LRI Chse WFPAROhre DamRge Lo
the card or to the caPd edge corinector nay occur due

widely adopted in electronic devices for expanding their capabilities. For

10 example, a computer system equipped with several card edge connectors for
memory modules can have increased memory capacity by installing
additional memory modules to the card edge connectors, or by replacing the
memory module having less storage capacity with the memory module
having larger storage capacity. The card edge connectors are configured to

15 temporarily receive cards, and some of them are furnished with ejection
mechanisms for smoothly removing inserted cards. Generally, the ejection
mechanism comprises a handle means and a rotating means engageable
with the handle means and an edge of an inserted card. During a card
ejection process, the handle means rotates the rotating means by a force

20 applied thereon, and the edge of the inserted card is pushed by the rotating

means to gject the card.

With the ongoing improvement in the capabilities of electronic cards,
the numbers and the sizes of electronic components, such as Integrated
Circuit (IC) chips, which are mounted on the cards, are increasing. Such

25 increases in the components mounted on the cards also increase the size of
the cards. When the cards of larger sizes are closely arranged, the handle
means becomes difficult for the user to access to apply ejection force
thereon. Damage to the card or to the card edge connector may occur due

to improper ejection operation of the card.



to inproper ejection operation of the card. - t |In addition, cards supplied
by manufacturers may have various nechanical outlines, and each of the card
edge connectors is usually designed to adopt only one type of nechani cal
outline. When a user chooses a new card with a nechanical outline different
fromthe outline of 5 the card used before, the new card may not be secured
properly. Mreover, the effective |lever armlength in nost prior art
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edge connector, I ch.can be easil and safely operated and adapted f
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| NVENTI ON An obj ective of the present invention is to provide a new and

i mproved card n -hat n | a hecli.amn i nserted
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transnﬁater.foﬂa@qsiappyé@fd g housi ng conprises at | east one end tower and
each end tower is disposed at an end of the insulating housing. The

In light of the above-mentioned problems, conventional card edge
connectors have significant limitations and cannot satisfy all application
requirements, and therefore a new card edge connector, which can be easily
and safely operated and adapted for cards with different mechanical outlines,

15 1s required.
SUMMARY OF THE INVENTION

An objective of the present invention is to provide a new and improved

card edge connector that can easily and safely eject an inserted card.

In order to achieve the above objective, a card edge connector for

20 receiving a card having a plurality of notches in opposite side edges
respectively and an elongated edge along which a plurality of contact pads

are provided is disclosed according to one embodiment of the present
invention. The card edge connector comprises an insulating housing, a
plurality of terminals, an actuator, an engaging member and a force

25 transmitter. The insulating housing comprises at least one end tower and
each end tower is disposed at an end of the insulating housing. The
terminals are provided within the insulating housing, and when the
insulating housing receives the elongated edge of the card, the terminals

electrically and mechanically engage the contact pads of the card. The



termnals are provided within the insulating housing, and when the

i nsul ati ng housi ng receives the elongated edge of the card, the termnals

el ectrically and nmechanically engage the contact pads of the card. The -2
actuator includes a push armthat is substantially Iinearly novable wthin
the end tower. The engaging nenber that is pivoted to rotate within the end
tower is configured to rotate in one direction to secure the card. and

rotate in afelBlr acheles icopushhaendbat ishanbstangallyHineaghycmovablgsyithiner | whi ch
i i i thin th i s abl Wit h th h
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actuated bygnd hewetetis@bafighfedarPotar frObAE dikctioh abesethe ergasrdngndrenber and
changes a direction of the force in response to rotation of the engagi ng

menber . BRI EFtaESCGRICHRRIGNrartionHs aetheicardt 0T foticateansiratteryiwhiclbés descri bed
according to.the ended.drawi ngs, jn whigh: FIG 1 il. trates a card edge
connec!tso? ahy (ge%g(g)gotpﬁ:awtggl ea%@dloé’fﬁfvésl gqnﬁéogggageeé/dﬂlu@grmggt%pl accor di gg

to one emo%ﬂlﬁ‘é‘ﬁctﬁﬁzofr%d%é%ﬁgé inh MEAbEO Thel forkt Bandmittdrus lakflags] @ card
edge connector that 1s receivi gga card according to one enbodi nent of the

present i nvéyttheactuatastoZpply aforcattoyotate Hredererhging menser amdathengek ng t o one
enbodi nent % t he pre e?t invention; FIG .4 ‘Ilfs a gers.Becti vg vi ew of an
insulating B ’éqcﬁﬁniqgt%%\ Qre@ in Egsgease tootation ¢fithg cagaeingeember. Fi G 5 is a

perspective view of an engagi ng nmenber according to one enbodinment of the

present invention; FIERIPFPRYECRIPPION OFEE bRAWARNGSdi ng to one
t1on;

enbodi nent of the present 1Tnvention;

10 The invention will be described according to the appended drawings in
which:

FIG. 1 illustrates a card edge connector and a card that is placed above
the card edge connector according to one embodiment of the present

invention;

15 FIG. 2 illustrates a card edge connector that is receiving a card

according to one embodiment of the present invention;

FIG. 3 illustrates a card edge connector according to one embodiment

of the present invention;

FIG. 4 is a perspective view of an insulating housing in partial cross

20 section along line 4-4;

FIG. 5 is a perspective view of an engaging member according to one

embodiment of the present invention;

FIG. 6 shows a force transmitter according to one embodiment of the

present invention;

25 FIGS. 7A and 7B show an actuator according to one embodiment of

the present invention;

FIG. 8 is a perspective topside view showing an end tower according to



25 FIGS. 7A and 7B show an actuator according to one enbodi nent of the
present invention; FIG 8 is a perspective topside view showi ng an end tower
according to -3 one enbodi nent of the present invention; FIGS. 9A and 9B
are perspective cross-sectional views showi ng the novenent range of a force
transmtter according to one enbodi nent of the present invention; 5 FIG 10
A is a perspective view show ng an_engagi ng nenber installed in an end

t ower accor @nggmhodimentobdgipresant givenienpr esent i nvention; FIG 10Bis a
perspective view show ng an engagi ng nmenber and a force transmtter
installed in a dj - 0N [ . . nt
I nvention; 10 E@yl V\iﬁ{sd g%ggﬁcsBglg’?%‘gle&v?rg%gjgg%\%ﬁg%ég&sejSé@?’in%?ﬁnegchani sm
accordi ng t gnevigné@irhangdBNh fofcet thhshiieeaécordingntbl ot edtb6dimehi Hf HHL show a
card insertion/ejection process according to one enbodi nent of the present
i nvention; Préentmvehties; an act uat or accordi ng to anot her enbodi nent of the
15 present invention; FIGS. 13 and 14 illustrate a card edge connector

adopting the a t .shown in.FIG 12 according to one agnbadi.ngnt of the
o esent?i nvent 1 iy i<EA 8RpsBiyg view EERE 4 Ptbaan s TR0 UM iR o 1 <
recei ving ajfah®nd20wee st tb%r@r&ﬁﬁlﬁﬁnﬁﬁp@ﬂtﬂéﬁﬁbsé?ﬁ i@tphesent

I nvention. DETAI LED DESCRI PTI OF THE | NVENTI ON "Herei nafter, enbodi ments
of the card edge connector having an ejection nechanjsm of the present

i nvention will H&.dEB s ke geispectetcaiiewnshowinge e eagegingomembeatandched

dr awi ngs. illustrated.in FI.GS. 1 apnd 2, the car .
g orce transml%ter 1nstalﬁad i an end. gowér accorcﬁng ?o one embodiment of

the present invention;

10 FIG. 10C is a perspective view showing an ejection mechanism

according to one embodiment of the present invention;

FIGS. 11A-11C show a card insertion/ejection process according to

one embodiment of the present invention,

FIG. 12 shows an actuator according to another embodiment of the

15 present invention;

FIGS. 13 and 14 illustrate a card edge connector adopting the actuator
shown in FIG. 12 according to one embodiment of the present invention

and

FIG. 15 illustrates a card edge connector that is receiving a card

20 according to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, embodiments of the card edge connector having an
ejection mechanism of the present invention will be described in detail with
reference to the attached drawings. As illustrated in FIGS. 1 and 2, the card

25 edge connector 1, mounted on a printed circuit board 2, is configured to
receive a card 3 vertically oriented. The card 3 comprises a plurality of
notches 31, a plurality of contact pads 32 and an elongated edge 33. The



25 edge connector 1, nmounted on a printed circuit board 2, is configured to
receive a card 3 vertically oriented. The card 3 conprises a plurality of
notches 31, a plurality of contact pads 32 and an el ongated edge 33. The -4
notches 31 are arranged in pairs and di sposed on two sides of the edges 34,
respectively. The contact pads 32 are provided al ong the el ongated edge 33.
Referring primarily to FIG 3, but also to FIG 1 and FIG 4, the card edge

connect or | ng@fieki3defreditranped lidipalty ahd didptded On tvondidebf the edges 34t erminal s
| la and 11b, a pair of engagi ng nenbers 12, a f)alr of force transmtters 13

and a pair despeetivelyorhelcontaeipads 331 axe preyided slong the elongaird

receptacle 101 for receiving the card 3 and a pair of end towers 102. The

arrayed in par reetiring BB HIEE I b AL R a MR WA, TR
of the termedgesScdinericind lcohlprisesmin Sesul@iS® MARIng 0, | @nplitdlityhaf  bows

into the receptacle 101 and a " pin_portion 112 that extends straight
downward. ThHernzisalsatta godt | Unsa pair af ¢ngagiogrinemibeys ddupl pair tof foree

i 32 of th d.3 3 | i ved withi
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the respective apertures (not shown) of "the printed Circuit board 2.
Ref erring prli02arThe/termimils] 13 andutl badre provded @itldn théenssdatihgebiepsing onnect or

1 of the present, enbodinment. i§ equi pped, with two card ejecti.o chani sns
2t “the. engs AR ETRAEL PR RBE S B piatinchiie B s ShOWhAR TG Reuiat | ng
housi nge 10, BRIEGAHLIRMiAAL 111 SERIBEbmEAGR #UWntRIHordAf 1150t ves
therewithin a respective engagi ng nmenber 12 and a respective force

transmtter bbsys aitd thé rebépthclar i lpandtaepint portwnal £2 whathextende seaight ower

102. Each end tower, 1 al so provides s ort to the,respective actuator 14
and thus th OXE}‘YPéfiorgﬁﬂ CérE‘é‘ft’é’&Sng]Dd’éet plectrcally g ‘I‘@egt@nglﬂeng card 3.

respective contact pads 32 of the card 3 when the card 3 is received within
the receptacle 101. The card edge connector 1 is secured to the printed
15 circuit board 2 by the pin portions 112 being press fitted or soldered to the

respective apertures (not shown) of the printed circuit board 2.

Referring primarily to FIG. 3, but also to FIG. 2, the card edge
connector 1 of the present embodiment is equipped with two card ejection
mechanisms at the ends of the insulating housing 10. At each end of the

20 insulating housing 10, an end tower 102 is disposed. Each end tower 102
receives therewithin a respective engaging member 12 and a respective
force transmitter 13, all of which are pivoted to rotate within the end tower
102. Each end tower 102 also provides support to the respective actuator 14
and thus the actuators 14 are erected beside the vertically standing card 3.

25 As shown in FIG. 2, the actuators 14 can be designed as high as the height
of a large card 3 so that a user can easily operate the ejection mechanism

without any problem.

Referring primarily to FIG. 5, but also to FIG. 1 and FIG. 10A, the

engaging member 12 comprises an ejection portion 121, a pair of member

30 pivots 122, a pair of bumps 123, a latch portion 124 and a head portion 125,
The head portion 125 comprises a pair of shoulders 126. Each shoulder 126



25 As shown in FIG 2, the actuators 14 can be designed as high as the
height of a large card 3 so that a user can easily operate the ejection
mechani sm w thout any problem Referring primarily to FIG 5, but also to
FIG 1 and FIG 10A, the engaging nenber 12 conprises an ejection portion
121, a pair of menber 30 pivots 122, a pair of bunps 123, a latch portion
124 and a head portion 125. The head portion 125 conprises a pair of

shoul ders 12§ aﬁ%ﬁ?a@h@%hﬁ%e 136 faclﬁ%lil‘f‘ﬁ d?ﬂ%cﬁ&ﬂ%ﬁ’bdiﬂnt%&lff o¥éko 1f@cing in a
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on the nenber pivots he novenent o er 12 is

linmted by thm ﬂmdpek pedtionthelcatd B 1$)wduredlb)1ﬂtblatohp@11tlonsl2donf igured to
secure the card 3, is provided to be able to engage the respective notch

31. The latch rtion 124 |latc I nt e respective 1 otc 31, when the
onag vy oenber o e pivals 127 ahd the DRTSCI 1] 8fe PrRyidedgn e sids o 10R
A sl ot 4128 i on
ort| ol 25, STER | SPOCHEE WREH g %‘ﬁ%éjﬂ%?gé%%@ﬁé"w‘ﬁ? B‘te{‘@“%?“ﬁtﬁ% forence
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I ncludes a curved top surface 129. The shoul ders 12 re at the 20 two
opposite si §BEABPEAEmRER 42 2 3 limigrd lmheg @pﬁdﬂéuliﬁa fteh porden did, head

which is configured to secure the card 3, is provided to be able to engage
the respective notch 31. The latch portion 124 latches into the respective
15 notch 31 when the engaging member 12 is rotated to the lock position (as
shown in FIG. 10A). A slot 128 is provided between the latch portion 124
and the ejection portion 121. The slot 128 allows the card 3 to slide without
interference during card insertion and card ejection operations. The head
portion 125 includes a curved top surface 129. The shoulders 126 are at the
20 two opposite sides of the head portion 125. The functionalities of the head
portion 125 and the shoulders 126 will be described in more detail later.

Referring primarily to FIG. 6, but also to FIG. 5 and FIG. 9B, the force
transmitter 13, configured to transmit a force and to adjust the force
according to the response of the force acceptor, has two substantially

25 identical parallel twin force transmitter members 131, which are separated
from each other and connected by spacer bars 132 and 133 (as shown in
FIG. 9B). Each force transmitter member 131 comprises a lower arm 134, a
pair of force transmitter pivots 135 disposed on opposite side surfaces of
the force transmitter member 131, an upper arm 136 and a stopper 137. The
30 upper arm 136 and the lower arm 134 can be substantially identical in

length and an acute angle can be defined therebetween.



portion 125 and the shoul ders 126 will be described in nore detail |ater.
Referring primarily to FIG 6, but also to FIG 5 and FIG 9B, the force
transmtter 13, configured to transmt a force and to adjust the force
according to the response of the force acceptor, has two substantially 25
i dentical parallel twn force transmtter nenbers 131, which are separated
fromeach ot her and connected by spacer bars 132 and 133 (as shown in FIG

9B) . Each for ceRefedfifgiprin®iriliRPeG. TAlardoFI.| 78 A al QWS FIE. M dndfFiG  pair of
force transmtter pivots 135 di sposed on opposite side surfaces of the

force transi,teash aghtter hBrompmsaprebase potds! ddd, a kceppgrshaf7142he 30
136 the | 3 b bst anti.al Iy i denti i
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actuator 14 conprises a base portion 141, a |ocating shaft 142" extending
downwar 8 f r gaspactivb e theplowdranms 484 of thefercetransentterr s an4gm mgabeext end

d d f the b ti 14 d .di d 5 r t] th
over arms 194 Srerdber Gt Hamitherse Poaon I 2 siar mamatektEndi ng
upward fromdishseass dOQirdE'&fggl NG éhBe MTBADEThel fcatitpSagedant a side
edge of the arm nenber 144. “The

| ocati ng shaft 142 guides™the novenent of
t he act uat orguidesathd movqmentesf the actnatoriband ddmprisessgrdovesil #6,ckeE dM8 and a

front surface, 149 faci inwgrd (toward. th 0 .recept acl 01). bu 150
S0 sposed SHE CHERE A8, Aacs Hont PUdBce b fGing avart (araid dSont i gur ed
to preygnt t afony 14 f par i r r neglk nd tower
102. Txg pusrlgeezﬂi %515@)ar2‘ blr.ue pelgtg [ féefll>§6 g?égpggletgg%&gi %‘ﬁgé&s?ggqg t he

| ocati ng shahbwidinh Hech7Budnd & vonfigwedper pecheny the ratpatot i Me fiondewal | 153

(i do. down ASPEREHOTE G PP ROMEPRR (OpEN] Ws P R0 G5 4681 out var d
respectivel %esf)g?:ﬁvely disposed on either side of the locating shaft 142. Each push
arm is supported by a respective sidewall 153 and has a concave surface
15 152 facing inward. The base portion 141 has an upside down U-shaped
configuration with openings facing inward and outward respectively. The
arm member 144 is formed in a plate-like shape for better airflow so as to
achieve better heat dissipation of the card 3. A pushing member 154,
configured for finger pushing, is disposed at the distal end thereof. The arm
20 member 144 can be made of plastic.

The slide member 145 is disposed at the arm member's side edge facing

inward. The slide member 145 comprises a plurality of guide fins 155
arranged in a staggered pattern along the slide member 145 so as to prevent

the actuator 14 from swinging when a force is applied on the pushing

25 member 154. A stopper 156 with a round tip is disposed among the guide
fins 155. The stopper 156 is able to engage the side edge 34 of the card 3

so as to prevent the actuator 14 from being pushed toward the card 3. The

slide member 145 can be made of metallic materials.

Referring primarily to FIG. 8, but also to FIG. 1, FIG. 5, FIG. 6, FIG.
30 7A and FIG. 7B, each end tower 102 comprises a guide member 103, a pair
of member pivot holes 104, a plurality of force transmitter pivot holes 105



armnmenber 144 is forned in a plate-like shape for better airflow so as to
achi eve better heat dissipation of the card 3. A pushing nenber 154,
configured for finger pushing, is disposed at the distal end thereof. The
arm 20 nenber 144 can be made of plastic. The slide nmenber 145 is disposed
at the armnenber's side edge facing inward. The slide nenber 145 conpri ses
a plurality of guide fins 155 arranged in a staggered pattern along the

slide menbergnh4q gﬁlr?ﬁgt %t‘pﬁﬁﬁﬁ@& fotrhﬁ‘ec%ﬁ;iii%té}{d Ja‘ﬂofv&iﬁg‘r Bi¥ RedRgwhen a
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a pair sof mawisrl22i ofothetenigagingOtiemdbepll 2randithy fofceftoanmseittenpbimits 125  pi vot
hol es 105 - nd a plural.it f cavities far receiyi d allow ng the
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nove within e B | Nier lyot hol es
104 and them;égrr%gegﬁﬁzfg%?#g% 5}311{\}%)y%oqnegslﬁlggEgr@%aﬁgrgﬁﬁg re f[i %ﬂ%cei ve the
menber s pi MaghBed.2Wldén theefoergaghsmitieetBeas id theopkrt pesifion ¢ke.{ mathsmo t t er
pivots 135 of the force transmtter 13 respectively eferring.to FIGS. 9A
and 9B, the Cardthinssateds in jhe reeptacle sk 4% shown I@nFIEe or e fHehsnitter

nd 9B, t he C¥FraiRese OB o e 9
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FIG 9A theardwidged 03t isappvietit @r the3ldcks pesition sdsaptiewin Sur FEEeSB1 e | n
addition, when the force transmtter 13 is noved to the |ock position as
shown in FI ctopmrs t13é ofstheplosee tragymiiert b engagee ther easpastiveprotBidingage t he

respective fRIEUYEShd the force transmitter 13 is stopped from rotating further.

Referring primarily to FIG. 8, but also to FIG. 7A and FIG. 7B, the

15 locating shaft 142 of each actuator 14 moves within the respective guide

member 103 during card insertion and ejection operations. An inner wall

159 of the guide members 103 is provided with a groove 160 for the bump

150 of the actuator 14 so as to confine the movement of the actuator 14. A

guide block 161 is provided respective to the groove 146 on the locating

20 shaft 142 of the actuator 14 in the interior of each guide member 103. With

the provision of the guide block 161, the actuator 14 can move more
reliably.

FIG. 10A through FIG. 10C illustrate a process for assembling an

ejection mechanism according to one embodiment of the present invention.

25 Referring primarily to FIGS. 10A to 10C, but also to FIGS. 5 to 8, each
engaging member 12 is initially inserted into the respective end tower 102

and the member pivots 122 thereof are snapped into the respective member

pivot holes 104. Next, the force transmitter 13 is inserted and the force
transmitter pivots 135 thereof are snapped into the respective force

30 transmitter pivots 105. The head portion 125 of the engaging member 12 is
placed between the upper arms 136 and the shoulders 126 of the engaging



bl ocks 158 and the force transmtter 13 is stopped fromrotating further.
Referring primarily to FIG 8, but also to FIG 7A and FIG 7B, the is

| ocating shaft 142 of each actuator 14 noves within the respective guide
menber 103 during card insertion and ejection operations. An inner wall 159
of the guide nenbers 103 is provided with a groove 160 for the bunp 150 of
the actuator 14 so as to confine the nmovement of the actuator 14. A guide

bl ock 161 i snghews quafeeﬁﬁl%c%d \é%ghget\bﬂl&h@% 4@11%“1366 F | fHe 20 shaf t
142 of the actuator 14 in the infefrior of eac cgw de nenber Wth the
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Tbchan om naggRienA03 sngahe Bt 13 oA R dRER M Siaf 13508 shhided ing) °* ' "

Referring p%gggéd% fep FIGS. 10A to ICC, but also to FIGS. 5 to 8, each
engagi ng ne 12 is initially inserted into the respective end tower 102
and the nenber pivots 122 thereof are snapped into the respective nenber
pi vot hdl es 104FIGiektA thtomghdrlés ltllCatll;mmteeproteduncs fosmsegthgamdandh® force

t tter .pjvots 135 thereof d.into th t f 30
L1 anem o1 TBIoV 6 SH0RAETROTRESIR oAt ORGSR ot CRRG 3 AR hGAL RIRY 12 i <

pl aced bet wegpnk&ter qpﬁ@doréfﬂgstol%ﬁe %%dd"ﬁeﬁh@?'tl@@??es%ﬁ@ ui\fenttlBﬁ ergaging -8

menber 12 are able to engage wth the upper arns Finally, the locating
shaft 142 ofinsdraoncandhtaectioh |moce|hmc5eade|dﬂ1mnsltmtetb§qyeonev3tguf dbe nenber

160. "5 FI G GeRon HECHANORI & thEPESe bRy dLERE SFOFOToE S ng
s St SRR AR R TR o
i nsertion arahgagimgtmember d2gether foscatrensieitien d 6 ratdetlic Retuater 4 aroéll ime
an open position. Specifically, the force transmitter 13 rests on the slanted
surfaces 157 (as shown in FIG. 9A); the actuator 14 is lowered to a lowest
position; and the base portion 141 of the actuator 14 presses the head
15 portion 125 of the engaging member 12 against the respective end wall 162
(shown in FIG. 8) so that the actuator 14 is held in the lowest position, and
the engaging member 12 is tilted and the ejection portion 121 thereof
reaches into the receptacle 101 ready for engaging with the elongated edge
33 of a card 3. As the card 3 starts to be inserted, the elongated edge 33
20 engages the gjection portion 121 of the engaging member 12 and pushes the
engaging member 12 to rotate in the direction indicated by arrow A. The
actuator 14 1s lifted by the head portion 125 of the engaging member 12 due
to the rotation (in the direction indicated by arrow A) of the engaging

member 12.

25 As illustrated in FIG. 11B, the force transmitter 13 starts to rotate (in
the direction indicated by arrow A) when the shoulders 126 of the engaging
member 12 engage the upper arms 136 of the force transmitter 13. At this
moment, the actuator 14 is still lifted by the head portion 125 of the
engaging member 12. As the engaging member 12 continues to rotate the

30 force transmitter 13 and lift the actuator 14, the lower arms 134 of the force

transmitter 13 eventually engage the push arms 143 of the actuator 14, and



ej ection mechani sm of the present enbodi ment. The other set works in ato
simlar way. As illustrated in FIG 11A, before the card 3 is inserted, the
engagi ng nmenber 12, the force transmtter 13 and the actuator 14 are all in
an open position. Specifically, the force transmtter 13 rests on the
slanted surfaces 157 (as shown in FIG 9A); the actuator 14 is lowered to a
| owest position; and the base portion 141 of the actuator 14 presses the

head 15 por tifep tﬂéén%égédi@nweémm A< 139 aindsthetib&cf @s@EABUYe end
wal | 162 (shown in G 8) so that the actuator 14 is held in the | onest

I
posi tion, arhbe a@tn@toérldalgillrf)@drﬁﬁﬂ%by thelgwertarmsdddand the ej ection portion 121
thereof reaches into the receptacle 101 ready for engaging with the

el ongat ed edge 3 ar.d h I . be I r , the

el ongat ed edge %g ‘%@E‘Eﬁ‘ﬁggﬁ% Fﬁﬁe@j%ﬁﬁ%ﬁt@%%?‘%? Slﬁlgy &ﬁ{eﬂ%ﬁgg%jng menber
12 and pus h%ﬁﬁh@iﬁg rAeabet 19, NRnbede tZndndittePll 3taddi the tal@atbr’ BE hieodll imndi cat ed
by arrow AL The actuator 14 is |ifted by the head portion 125 of the

engagi ny nerblackl positien. t Speeidically atheogjectiant partionr 2t iadnthenemgagiegl by arrow

Y ansr v er HaARRSH2 & Ab e foftest PrsitiopheigbEabE Tat irifien ed sebes ow
when the shqut deipecdPOnslchl IR theGaAIaRs 1ARNBRE] &P dRNBRMEs RRittADANd ar o 136

of the force transmtter At this nonent, the actuator 14 is still

lifted by tisupperet ppthd lowerzsmsfl 3dmd the fiorzgitragsmittdrel3.12. As t he engagi ng
nmenber 12 continues to rotate the 30 force transmtter 13 and |ift the
actuator 14, t I .ar s the forc trransmtter,13 eventually

, : 134 qf
oot he usnThs A 8L Bititeluel e AT qiiif Rghes BlaetoBMEb S L

bet weem t he 1pyR sepIBdebédbeddbbie |oMBRsahfEE h3MG. 11€, atkHal frcd4sis |ifted
only by the Tower arms 134, As illustrated in FIG 11C after the card 3 is

ful Iy inst alapplied tonetheqrughifighmembrendis41 the faree transmitterahd tiansmits 1l and t he
actuator 14 force t%l rlotaitg the engaging member 12 to initiate the card ejection process.
More specifically, the force drives the push arms 143 to push the lower
arms 134 of the force transmitter 13, causing the force transmitter 13 to
15 rotate (in the direction indicated by arrow B), and cause the upper arms 136
to drag the shoulders 126 so that the force is transmitted to the ejection
portion 121 of the engaging member 12. Once the engaging member 12 is
driven, the engaging member 12 rotates in the direction indicated by arrow
B. The latch portion 124 starts to disengage and the ejection portion 121

20 pushes the card 3 upward simultaneously.

The push arms 143 are not involved in the ejection process until the
engaging member 12 is enabled to directly transmit the force to the ejection
portion 121 as shown in FIG. 11B. After the push arms 143 disengage the
lower arms 134 of the force transmitter 13, the head portion 125 of the

25 engaging member 12 engages the base portion 141 of the actuators and the
card 3 is moved under the influence of leverage provided by the engaging

member 12 rotated in the direction indicated by arrow B.

As illustrated in FIG. 11C, the head portion 125 is disposed at one end
of the engaging member 12, and the ejection portion 121 is disposed at

30 another end of the engaging member 12. The member pivots 122 are closer
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5 a lock position. Specifically, the ejection portion 121 of the engagi ng
menber 12 is at the | owest position thereof; the latch portion 124 engages
the respective notch 31; the actuator 14 is lifted to the highest position
and supported by the Ilower arns 134 of the force transmtter 13. The card
ej ection procedures are carried out in reverse order conpared 10 to the
steps descri bed above. As illustrated in FIG 11C, when a force is applied

on the pushiigghd ejEeeion Pottion N2 1 fhak thd hedtb poitiodr 128 ThangiPer arfahE36 force to
rotate the engaging nenber 12 to initiate the card ejection process. Mre

speci fi cal | gngages therespegtive égaging susfacal 38 sodhatithe diggtion@fiacipeee arns 134
of the force_tr miter L causi n force t smtter 5 rotate
(in the di rggpfl%ﬂsbp’nth%gg}pﬁ&g@ ﬁéf 6%@%,?&%@ yctgﬁé%ntﬁ?e}nggﬁgéggﬁﬁé 36 to
drag the shoihdgyoutidr6i230 SiRh drihdeicne dchidvesnipprodiamtdl) thBeagiesct i on
portion 121 of the engagi ng nenber 12. Once the engagi ng nenber 12 is

dri ven,5 t he pessjhlsi leyeragataement. r Mencever, the farceitraasmiiser | hepe ghavgody arr ow
B. The latc rtion 1 arts to.di sepgage and the eiection pertion 121
20 pushes. ¢ 126 firkesfoh ofhehRe dhrl R ThSBERHT RSP oo b Ebialian 873G Of

i nvol ved i n ehb&oifb Sglkehber P2oC Sjecifitally, die totfieagirafpdiehest bt sheenabl ed to
directly transnmt "the force to the ejéction portion 121 as shown in FIG

11B. After tengagioghmsmher 143 atids ¢heydoecet transmdtesr 13y the forceoflire¢tenrf or ce

t itter 13, the head portion 125 of .the 25 engagi mber _12.
the base poffRMFSIAHC dF WReleidn b beafies HansEl 4 Aid (R doBAifbr t he

| nfl uepge Ofsgbﬁﬁﬁﬁaﬁﬂﬁ‘;/&igr@}ﬁ ﬁ?%@&o&?ﬁeﬁf‘%%é‘ﬂcad‘%@?@n 31%5%‘6: ﬁ{a?%é n the

direction indicated row B. As ustrated In FIG 11C, e head portion
125 is di speffedtine lever andlength tolidherggaging member 12235 mtdchahgedejact i on

Tember i votRictosiE i Gk TORHE & PRGOS ERoNERRARHN 15 (hAE t he hoad
portion 1255116 HPRRTund18Vetafe moment, an inserted card can be easily ejected.
Furthermore, during the card insertion or ejection operation, the actuator 14
15 always moves linearly. There is no lateral interference caused by the
actuator 14.

Referring primarily to FIGS. 12 - 14, but aiso to FIG. I and FIG. 7B,
the above-described bump 150 (as shown in FIG. 7B) is configured to
prevent the actuator 14 from departing from the corresponding end tower

20 102. A detachable actuator 14' can also be provided, without the above
described bump 150. The actuators 14' without the bump 150 don't have to
be installed into the end towers 102 all the time. The card 3 can be directly
inserted into the card edge connector 1' (as shown in FIG. 13). The
engaging members 12 and the force transmitters 13 rotate to the lock

25 position after the card 3 is inserted (as shown in FIG. 14). If the card 3 is
ready to be ejected, the actuators 14' are then inserted into the end towers
102, and thereafter, a force applied thereon. The force transmitters 13
transmit the force from the actuators 14' and rotate the engaging members
12 to push the card 3. After the card 3 is gjected, the actuators 14' can be

30 removed from the end towers 102, and the card edge connector 1' is ready

for next card insertion.
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engages the respective engaging surface 130 so that the direction of a force
applied by the upper arm 136 is substantially tangent to novenent of the
head portion 125. Such arrangenent achi eves approxi mtely the largest 5
possi bl e | everage nonent. Moreover, the force transmitter 13 can change the
direction of the force applied therefromin response to the rotation of the
engagi ng member 12. Specifically, due to the arrangement of both the

engagi ng menmber REferping ]{;ﬂ‘ﬂfhahw @@FIGafEmliﬁt @lsolt FiGe If gid FIGi n8cionen
changes due to the rotation of the force transmtter 13 and can renmain 10

subst anti al | §dvaatageref the cand edge sppnector 1wafdh h@a@epbm\rfmonzs tb@i thRat t he
effectlvelev engt of th nga. nenper S dtoo
much and t he q%év%({g?ggoﬁ?g ﬁ%stlg%ég gg‘é?jvgﬁé'ﬁ, ?lizsa?#ﬁ'ﬁﬁ 8 t he
nearly maxi nadaitigy. e'ﬁ?@QieBig'i‘iEBf th@”cdrﬂsé‘dgee@oﬁﬁédoﬁal“ does et h&’ecﬁlaﬁyt ed.
Furthernore, during the card insertion or ejection operation, the actuator

14 1s aﬁmaysm@dlfmtlbnn@’adugllcﬂMr fori diffesentcsizasadt cardsr f AsgHustratadsad by t he
act uat or nmar i to,FIGS. 12 al.so to Fl | and
fa e o mEGbiht Bt 1usm iscdn aulicards dRedgn s B | gur e
to prevent hﬁﬁip%%té@tt@'é bt the ORI PRI chfPEISNEoBREEASPORS kRGwRND t ower
20 102. A detachable act uator 14" can al so be provided, without the above
descri bed bumpFUB0L5, Thdesighatatde gedeive wistdnclard-size dandrd’, IE@acﬁnatdrs hdve to be

tall ed t th d 11 he ti Th d 3 tl
eerted i ntdea Tednted B R Decth i Biset e oant " hggse iRk tait {octgad "o
engagi ng nMengiey c@%c@ékg tEEeétRﬁP%eEﬁﬁtﬂ%ﬁﬁ'st tlﬁﬁéerlﬁ]c'hoé@lﬁ:ahentﬂﬁ &ﬁ gk 25
car e

position after S Inserted own I n It t card 3
is ready toedm eqnmmt:trd 1 ised dot thet tallscdrd' 3 as sholenin FHar ﬂeIanl sttlbbehe end

towers 102, adt reafter fo i ed t.hereg eforce nsmtters
13 transnitY f?@@cr%%stﬁew&ﬁ%f Ecr%str%mlgﬁﬁ lrﬁl%ﬁég

ij”bggﬁ b 22 M)chﬁi’ﬁl'é enldGobREC162. ThE Bhrd 3195 EREIHEdDY ﬁleelhﬁzﬁtlﬁ)qtioﬁ h?él%?t uat ors
the engaging members 12 when the card 3' is inserted, and the card 3' can be
15 ejected by applying a force on the head portions 125 of the engaging

members 12.

In summary, the card edge connector of the present invention
comprises an actuator having a height tall enough to allow a user to easily
eject a tall card without access problems. The actuator can be a detachable

20 actuator so that the card edge connector is more convenient for use with
cards of any size. Because the force transmitter is actuated by the actuator
to apply a force to rotate the engaging member and changes a direction of
the force in response to rotation of the engaging member, and the direction
of the force is substantially tangent to movement of the head portion of the

25 engaging member, the engaging member can gain a maximum leverage
moment and maintain substantially the maximum leverage moment
efficiency during card ejection. Consequently, the card edge connector can

easily and safely eject an inserted card.

The above-described embodiments of the present invention are
30 mntended to be illustrative only. Numerous alternative embodiments may be

devised by persons skilled in the art without departing from the scope of the
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30 renoved fromthe end towers 102, and the card edge connector 1' is ready
for next card insertion. 11 Referring primarily to FIG 15, but also to
FIG 1 and FIG 13, one advantage of the card edge connector 1 of the
present invention is that the card edge connector 1 is designed to receive
any size of the card. In addition, the design of the card edge connector 1
does not need any 5 nodification or duplication for different sizes of

cards. As i follovmgtdaimss FIG 1, the card edge connector 1 can receive a
tall card 3 and can easily be manipulated to eject the card 3. Wen a card
edge connector 1", as shown in FIG 15, is designated to receive a
standard-size card 3', the actuators 14 are not required to be used to

ej ect the card 3' because the card 3' does not 10 obstruct access to

ej ection mechani sms. Under such application, the card edge connector | used
for the tall card 3 as shown in FIG 1 can still be wused, but the actuators
14 and the force transmtters 13 need not be installed wthin the end
towers 102. The card 3' is latched by the latch portion 124 of the engagi ng
menbers 12 when the card 3' is inserted, and the card 3' can be 15 ejected
by applying a force on the head portions 125 of the engaging nenbers 12. In
summary, the card edge connector of the present invention conprises an
actuator having a height tall enough to allow a user to easily eject a tal
card without access problens. The actuator can be a detachable 20 actuator
so that the card edge connector is nore convenient for use with cards of
any size. Because the force transmtter is actuated by the actuator to
apply a force to rotate the engagi ng nenber and changes a direction of the
force in response to rotation of the engaging nenber, and the direction of
the force is substantially tangent to novenent of the head portion of the 25
engagi ng nenber, the engagi ng nenber can gain a maxi nrum | ever age

-13-



nmoment and naintain substantially the maxi num | everage noment efficiency
during card ejection. Consequently, the card edge connector can easily and
safely eject an inserted card. The above-descri bed enbodi nents of the
present invention are 30 intended to be illustrative only. Nunerous
alternative enbodi nrents may be devised by persons skilled in the art

W t hout departing fromthe scope of the -12 following clainms. _13_ Wat is
clainmed is: 1.‘“ﬂudﬂﬁcbdg@dd®hnector for receiving a card having a plurality
of notches on opposite side edges respectively and an el ongat ed edge al ong

which a plurality of gontact | h . ctor 5
conprising: an i %iSuI a%i cg%‘aheél(gg?cg)zln%@ﬁ%%lg%’éﬁgﬁg{lg %e%ggq%%é%%?lﬁ%w, each
end tower dfyRestre ot opposeddidy eddes resprutiatliynmdnavsiongated delgeraddng y of
term nals provided within the insulating housing, wherein the insulating
housi ng r ecavhiel a pluraliphghtcentast padsfare Hyorigled, diml canb edge coanestornl s

el ect ri%al | y and. mechani cally engage the contact pads; an actuator having a
push ar t haCPESWEhst ant i al | y linearly novable wthin the end tower; an
engagi ng nenber pivoted.to rotate within the end tower, and configured to
fotate in one di ABARSUIALDE B WECCANBNBAE Flaast ong SRAHIEWER €28 &bt hor

direction t ' ; jaﬂq : |.tter pivoted to rotate
wi thin the g%ﬁéfgfﬁgé&%a%g%deenngagggﬁlﬁ%ﬁ{/&mﬁ}%ﬁ@%z ush arm of the actuator and

t he engagi ng nenber wherein the force. transpitter is tuated by the
actuator to appl § BIU@heof fermyjals é’rPH’éleQn&é@% t%ﬁe ra(i’é’rgd HfRGes a

direction ohyidigin' e GRsiiBtiAS HBANRE receives the elongated edge of the card and

10 the terminals electrically and mechanically engage the contact pads;

an actuator having a push arm that is substantially linearly movable

within the end tower;

an engaging member pivoted to rotate within the end tower, and
configured to rotate in one direction to secure the card and to rotate in

15 another direction to eject the card; and

a force transmitter pivoted to rotate within the end tower, and
engageable with the push arm of the actuator and the engaging member,
wherein the force transmitter is actuated by the actuator to apply a force to
rotate the engaging member and changes a direction of the force in response

20 to rotation of the engaging member.

2. The card edge connector of Claim 1, wherein the actuator

further comprises a base portion, and the engaging member comprises:

a latch portion engageable with one of the notches for securing the

card;

25 an ejection portion disposed at one end of the engaging member, the
ejection portion being engageable with the elongated edge of the card for

applying an ejection force on the elongated edge; and

a head portion disposed at another end of the engaging member, the

head portion being engageable with the base portion;

-14 -



20 to rotation of the engaging nenber. 2. The card edge connector of Caim
1, wherein the actuator further conprises a base portion, and the engagi ng
menber conprises: a |latch portion engageable with one of the notches for
securing the <card; 25 an ejection portion disposed at one end of the
engagi ng nmenber, the ejection portion being engageable with the elongated
edge of the card for ., applying an ejection force on the el ongated edg and
a head portion dmévg%%lé gtbushemeextends dewnward higayithg ﬁ&,enb@%ont head

Bt ends. downis Py pameriel hh deh afr ie Rty R pofel R RiGsdthg . °

act uat or engagebet dte s pleg foro@ ttohenitidie engagi ng nenber di sengages the
force transmitter. 3. The card edge connector of Claim 2, wherein the head

portion 5 of the engaging nenber conprises a shoulder, and the force

transmitter cONpy i Seghanaupp e%ﬁ&ﬁ%ﬁ%&@wwﬁerkﬁp@mh rgd a | ower

arm engageable with the push arm of e act uat or e card edge
connect dr ofofdhai engagingh enenhbert bemprsesea shoahdenj andthe dopei ressmimteapper ar m

engageable with the head portion of the t ngagi ng nmenper. and a | ower arm
engageabl e WOPPHE PLIRPEY A 1B e‘lﬁ?@%@?u‘ﬁltgrﬁ‘e il %’gaaBWFJt@Fnengages

t he head poré@@%@%ﬂﬁﬁleﬁﬁgﬂ a%%ftﬂ%?@@gﬁ%és. the lower armof the force

transmtter card e connec aim 2, wherein the head portion
of the engagi ng nenber corrpri ses a shoulder, and the force transmtter 15

conprises an uppey armen eahle with the . der, and a.l o arm
engageable with the p:ﬁlﬁ g&% 858? h%orgl(?f;{?ét 8fh@ r 'rnwﬁﬁrgubc afOJF engages
the head porgimRmineeforhpas@UuahuppeP HrSailaasasle wich tiRWRadeporioh dfftRe f or ce
10 engaging member and a lower arm engageable with the push arm of the
actuator, wherein the actuator engages the head portion when the push arm

disengages the lower arm of the force transmitter.

5.  The card edge connector of Claim 2, wherein the head portion

of the engaging member comprises a shoulder, and the force transmitter

15 comprises an upper arm engageable with the shoulder and a lower arm
engageable with the push arm of the actuator, wherein the actuator engages

the head portion when the push arm disengages the lower arm of the force

transmitter.

6.  The card edge connector of any one of Claims 3 to 5 wherein
20 the upper arm and the lower arm are substantially identical in length and an

acute angle is defined therebetween.

7. The card edge connector of any one of Claims 2 to 5 wherein
the actuator further comprises a locating shaft extending downward from
the base portion, and the end tower comprises a guide member, wherein the

25 locating shaft moves substantially linearly within the guide member.

8.  The card edge connector of Claim 7, wherein the actuator

further comprises a bump provided on the locating shaft and the guide
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transmtter. 6. The card edge connector of any one of Clainms 3 to 5 wherein
20 the upper armand the |ower armare substantially identical in Iength and
an acute angle is defined therebetween. 7. The card edge connector of any
one of Clains 2 to 5 wherein the actuator further conprises a |ocating
shaft extending dowmnward from the base portion, and the end tower conprises
a gui de nenber, wherein the 25 |ocating shaft noves substantially linearly
Wi t hin t he mémleernfuitizer. cémpTises cargloedy elisposad ciespeasiveCtai the 7bumper ei n t he

actuator further conprises a bu ovij.ded on the | ocati ng shaft.and the
qui de - 15 irgan (ie R T ersPedoy thRyoceots tocer sttt FHt i he
burnp, .""“e.”i’x'ls'&n‘éﬁﬁnﬁi‘fﬁ% gﬁidé%&glﬁénd At RbPerhbft SF BRVS Pii}@@nﬁﬁ’é‘cﬁ“ ng
shaft is inserted Into e gul de rrenber, and novenent of the actuator is

confined bypya cominnaton ofi tlaf burhp abdnhe grobvehe groove. s 9. The card edge
connector of Claim?7, wherein the actuator further conprises an arm nenber
extendi ng upward fromthe base portion and a pushing nenber disposed at a

di stal #nd of the ar nTherdaed -edk@. cotiecoar 6f €lgien CONWhAGHeM thé ddnaitor 9,
wherein the actuator further conprises a slide nenber that is disposed at

t he ar m nmentferther enraprisesarcde nembergextending upwrasd dromtthe bas¢ gertramber
conprises a pluraljty of quide fins that are,in..a staqgger,ed pattern al ong
the sl de mahtarbishintReues dpornta’s Sl 60 oL A BRHE U e T ne. - 16
10. The card edge connector of Claim 9, wherein the actuator
further comprises a slide member that is disposed at the arm member's side
10 edge facing inward, wherein the slide member comprises a plurality of

guide fins that are in a staggered pattern along the slide member and a

stopper that is disposed among the guide fins.
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