1 CARD CONNECTOR BACK_'GRdJND OF THE INVENTION 5 1. Fiel dQﬁg @ﬁ}g‘qvgnpi on:
The present invention relates to a card connector for electrically }jﬁ)& '
mechani cal | y connecting a PC card to an el.ectroni c apparatus, such ‘ds”a
conputer and, in particular, to an ejecting_nechani smequi pped card -
connector for PC cards.: 10 2. Brief Description of Prior Degkmmnts:
Japan Patent Application KoKai Publication and United States Patent Nos.
5,558,527 and 5,575, 669 di scl ose an GARD CONNRCT equi pped card
connector whereby, even with the PC card nounted thefe, a push button for
the withdrawal of the PC card BACKGROUND OF THE JNMENTIONosi tion as in a
not - nounted state and the push button is projected only when the PC card is
wi t hdrawn. Bhe Bj ectField ofdibenimvertdencal | y i ncl udes an operation rod
having a push button at an outer end section and spring-urged outwardly, a

drive rod for drivi mhepRieertiiflvehibsralibs B %.tceaﬁ:lhf(ﬁiﬁél:éﬁ fV&ketritali and

I nt ermedi ate nenber driven under an action of a cam and OW ng a

connection or dj Lon.to be m bet ween_a uter operation rad and
an inner dri ve%ggf?%%%g&c%&r}%%a g’?:l ﬁ%rtﬁ/\%’ ﬁﬂieg?%ﬁo?’ﬁea taﬁ“ﬁoﬁuﬁ%@saﬁﬂd
drive rod. A generally heart-like camgroove is fornmed in the bottom wall

of "the casi ng WARPHEEr jney cpartirulas i ¥ eirating meshanismm-equipped card

connector for PC cards.

s

10 2. Bri_ef Description of fﬁor Develo .ments:

Japén Patent Application KoKai Publication and United States
Patent Nos. 5,558,527 and 5,575,669 disclose an ejecting mechanism-
equipped card connector whereby, even with the PC card mounted there,.- :
a push button for the withdréWal of the PC card is retained in the same
15 position as in a not-mounted state and the push button is projected only
when the PC card is withdrawn.
Tﬁe eje'cting mechanism basically includes an operation rod having
a push button at an outer end section and spring-urged outwardly, a
drive rod for driving a PC card withdrawal plate through é. lever, an
20 intermediate member driven under an action .of a cam and allowing a
connection or disconnection to be macie between an outer operation rod
and an inner drive rod and a casing for sl'idably guiding the operation rod
and drive rod. A generally heart-like cam groove is formed in the bottom

wall of the casing with its projecting end side outward and the recessed |
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2 side inward. When a camfollowi ng pin projected fromthe operation rod
engages with the cam groove and the operation rod is noved, it can be noved
in the camgroove in a given direction. In a nornal state, the cam5
follower pin is set in the recess of the heagrt-like camgrao ¥ g the
operation rod is retained against the urgindg force of the sﬁ qﬂ®P

result, the push button is not greatly projected outside the electronlc
apparatus thus preventing an operation error of the push button and not
interfering witsidstinsarde /Wiies. a tam followidggrintprejéefed framithetaperation rod

wi t hdrawn, the push button. is lightly depressed. By doing so, the cam

fol | over pin | Sepgiatvibl (! cdihirb8Fe shdthe! iferhBhlrod 6meR0A Of

Thereafter, the pinis noved under the urging force of the sprlng a ong the

groove toward t side, so t sh butt n,is eat |
proj ected towar %gﬁ&gtxﬁgxl fgr REC 52 gyen réaﬁf“end %émrﬂt tﬁ‘i‘?‘?’t ffamine
i nternedi ate ne S drlven under a camaction to allow a force to be

transmitted ¥r IPM@rCR}Brlﬁtﬁeéhnrtbﬁ regcssef the heartdike qwargnoewe gnshithe
outwardly projected push rod is pushed, an urging force acting on the push

button is transoperatibrf radis tetaineel agaiast tiel urgirigfordé bf ené epringr cagh t he
i nternedi ate nenber, thus driving the 20 |ever and PC card withdrawal
pl:ate. Since thﬁ,sw@rtﬁgl H St O r
surface of the casing, |Itﬂib|s not sdxébé’érera‘ﬂg u(tg:tglli(r%gﬂggictlon&?gtﬂtom

th f P h
e o e el OBAE el S SRS Shod Pl oGk b L S

interfering with other devices.

0 When the PC card is to be withdrawn, the push button is lightly

depressed. By doing so, the cam follower pin is pushed out of the recess
| of the heart-like cam groove. Thereafter, the pin is moved under the

urging force of the spring along the groove toward the pt'ojecting end side,
so that the push luuttort is greatly projected toward an outside of the

15 electronic device. At this time, the intermediate member is driven under a
cam action to allow a force to be transmitted from the operation rod to the
drive rod. When the greatly outwardly projected push rod is pushed, an
urging force acting on the push button is transmitted from the operation

| rod to the drive rod through the intermediate member, thus driving the

20 lever and PC card withdrawal plate. Since the operation rod and drive rod
are guided along the inner surface of the casing, it is not folded at an
abutting sectio.n to the intermediate t'nember. Together with the |

movement of the PC card withdrawal plate, the PC card is also moved and
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3 withdrawn out of the card connector. Wen an urging force on the push
button is released after the wthdrawal of the PC card, the cam foll ower
pin of the operation rod is retained in the recess of the heart-like cam 5
The internedi ate nenber enables the drive r:?d and PC card gﬁapﬁr??val pl ate
to be freely noved, irrespective of the posttion of the op od
without interfering wwth the operation rod. However, the conventi onal

ej ecting mechani smrequires nore conponent parts. since the operation rod
and drive rod, witlydtaven onittdf theecatd comnectadi Whemanhegingforce mnt therpashn

t he casing and guided along thé inner surface of the casing. Therefore,
there is a growuttord (Péleaded aftef Bhél vithURAIA o Al cagd ! ffe f&ﬁ%hower

tendency of the electronic devices to becone s and smal I n size

ma

and hi gher and hi i n f ction.. ect f t he
present invent |péﬂ%?§ﬁﬁ ogﬁoggs r&}*’é&t’a gﬁ%%ﬁfﬁt&?‘b 3Fam
connector which_is achleved t-aki ng t he above |nto conS|derat|on and can
be manuf act r edhesindermadiate mermbes gnablas the drivepvhand PE camd witiekawal | n
order to achi eve the.above-nentioned object of the present 20 invention
there is provi glateatorioe frmelly awveds irrespentivepsitths pdsitionajfebiei operatioharids m
conprising: a header section having an array of term nal pins connected to

%%.P Ccard; . without interfering with the operation rod.
. ' o
¥ However, the conventional ejecting mechanism requires more

iy

component parté since the operatioﬁ rod and drive rod, tog¢ther with the
10 intermediate member, are contained in the casing and guided along the
inner surface of the casing. Therefore, there is a growing demand for 'a.
card cor_mec_:tof answering the recent tendency of the electronic devices to .
become smaller and smaller in size and higher aﬁd higher in ﬁnction.
It is accordingly the object of the present invention to provide an
15 ejecting mechanism-equipped card con'nector which is achieved, taking

the above into consideration, and can be manufactured as a simpler and

low-cost uﬁit. -
SUMMARY OF THE INVENTION
. In order to é.chieve the above-mentioned object of the present
20 invention there is p;'ovided a PC card connector equipped with .an ejecting
mechanism, comprising:
a header section having an array of terminal pins connected to a PC

card;
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4 an ejecting plate having engagi ng sections for engaging wwth the PC card
and gui ded along an insertion/ wthdrawal direction of the PC card; a link
menber having a coupling section so coupled to the ejecting 5 plate as to
be sw ngable, a support section sw ngably gypported at thegﬁ%?§9§ section
I n a spaced-apart position fromthe coupling section, and j ection
projecting toward the side of the header section; a push rod having an

i nner end section disposed adjacent to the header section and an outer end
section spaced aparanfejecting plateduming engagingrseciinhsoftaengaging mithe tve P&h
urging force, whereby, when the outer end section is noved from an

outwardly ext epgedlapdsgiided £16Ag 2t Medftion ] Wthdavwaedieéctisst of @Re IPT adrd;
i nwardly pushed-in position near to the header section, the ejecting plate

is noved in a PC carg; W | rect | Lhr the . lJ o

urgi ng neans for ur éﬂ’r{b\% E‘Regﬁg%\gha?%ﬁ %%&ﬁ?&hgh%%g@pm% 8+1§ﬁieé>(<jt@n ge{jejecl,ﬁng
position; and an operatjon device whereby, when the push rod is noved from
the extendedl polateiasta be smangakise a-suPpassisertan wyvingably sipported & theom
the outer end section, the ejecting plate is driven in the PC card

wi t hdrawal 20 header section lin @usgradedeapartkpositionfromithe ¢dupling sectidm, amd ias
rel eased with the push rod set in the pushed-in position, the outer end
section | atche ; s Qi | p&%,k i S G nore on an
outer side tha?r%jﬁgngﬁygé-l n %gﬁ%ﬁ)ﬁ?&ﬁﬂg enﬂ%ﬁe push réd in the

r-ét ai ned position

a push rod having an inner end section disposed adjacent to the
header section and an outer end section spaced apart from the header

10 section and adapted to receive an urging force, whereby, when the outer
end section is moved from an outwardly extended position spaced apart
from the header section to an'inwardly pushed-in position near to the
header section, the ejecting plate is moved in a PC card withdrawal
direction fhrough the link member;

15 urging meané for urging the push rod toward the outwardly
extended position; and |

an operation devicé whereby, when the push rod is moved from the

extended position to the pushed-in position by the urging force from the
outer end section, the ejecting plate is driven in the PC card withdrawal

20 direction through the link member, vlvh'en the urging force is released with
the push rod set in the pushed-in position, the outer end section iatc_:hes
the push rod to a retained position somewhat more on an outer side than

the pushed-in position, and, when the push rod in the retained position
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"5 receives the urging force through the outer end section, the push rod is
unl atched so that the push rod is returned to the extended position, in
whi ch the operation device has a novabl e actuator nenber -di sposed at 5 the
i nner end section of the push rod and a cam provided at the _header section
and adapted to operate the actuator nenberqgnd the cam has E~dB%& section
for, when the push rod is noved fromthe extended position to the pushed-in
position, projecting and guiding the actuator nmenber to a projected

posi ti on engageettivesiihd urgingoforie thiougtothé batdr érkd seaten, the pshlradGBi ng
section for, when the push rod is situated in the pushed-in position and

the urging foreghecHA §5885k tﬁégﬁgﬁ%pqszrﬁ : He %ﬁgﬁoﬁgﬂsm i on

not engageable wth the projection to lat e actuat or prevent
the push rod frambeing returned to the extended position, and_.a retyrn
section for, wﬁ”gfh‘cﬁﬁbeg‘t%%aﬁ% Fichaas& %W@gfeﬁg%gﬁ' frf‘iiﬂg?’éﬁlé’f% tafe
urging force through the outer end section, unlatching the actuator nenber

to nove andSguitbe inner gndrectionmirtberpush rod anck a gatre proxddediatrthel eader
card connector of the present invention, the push rod containing the

act uat or nenbeisettionraithatiapied itopériateithe ACRERRT thehberrfl t18€ tafHAS ATENT
with the |ink nmenber to nove the ejecting plate through the |ink nmenber. It

s therefore. digeSidiiod RroRifiidlufe PR 264 18 Hov A HrBAT thé Acter R B6LiRon”"

| ess conponent parts an

to the pushed-in position, projecting and guiding the actuétor member to
a projecféd posiﬁon engageable with the projection of the link member, a
10 latching section for, when the push rod is situated .in the pushed-in
position and the urging force is released, retracting the aétuator member
to a position not engageable with the projéction to latch the actuator
member and prevent the push rc;d from being returned to the extended
position, and a return section for, when the push rod in the retained
15 position receives the urging force through the outer end section,
e unlatching the actuator ﬁember to move and guide the actuator member
to the retracted position.
In the card connector of the'présent invention, the puSh rod
containing th:e actuator member is brought by the actuator mpmbér _into
20 direct engagement with the link membc_-:r to move the ejecting plate:

through the link member. It is, therefore, possible to obtain a compaict

and low-cost card connector of less component parts and to efficiently
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wi t hdraw the PC card through a direct action of an urging force on the push
rod fromthe push rod to the Iink nmenber. The header section has a side
projection situated on the projecting 5 side of the |link nmenber's

proj ection and providing the camand a gui d@ rail provi dedﬁg_zb% si de
projection and guiding the inner end section of the push r g an
insertion/w thdrawal direction, the inner end section of the push rod has a
hol I ow slider slidable along the guide rail and arranged in an superi nposed
rel ati on and t mdthdnawatie Peeedmst through andirect actiont dfears birging forde on the

proj ectable out of an opening in that side wall of the slider facing the

header secti OnFuShnﬁﬁ frofn the pushsivd tthadlihRémefiderand cam are provi ded at

t he header section, it is possible to assenble the card connector in a very

sinmply and hi ghly aggur s . . [ to. receive
an urging force on ?ﬁg l'%,ga?iguteFﬂ§ﬂ}%¥§{§ﬁéggﬁéﬁ%éplggnsﬁﬁf,%ﬁ%gg%gf:li%plr§1e8 B8end
of the slider. The card connector further conprises: a connector frane

havi ng t he Beadide akthe inkgnembes's; projection sadpravidingthegsamand aguiges r om
both side ends of the header section and guiding the side edge of the PC
card al ong an iraf @rovidtedvat tiy sidel prafectioreahd @uiding tiee Rhieraend sactibnrofl i ty
of. nmount brackets, each, having a body section fitted over the connector
fgane, a Stand il udbCidd Bldhie S0 thed )it NErPaaiRecton iR Hhict did "d 2

%edet erm ned di stance between the conn or

%‘:} section of the push rod has a hollow slider slidable along the guide rail

.. -and arranged in an superimposed relation and the actuator member is

10 mounted in the slider énd projectable out of an opening in that side wall
of the slider facing the header section. Since, in this case, the guide rail
and cam are provided at the header section, it is possible to assemble the
card connector in a very simply and highly accurate way.

The pusl;l rod maﬁr be so formed as to receive an urging force on the

15 outer end of the operation arm coupled to one end of the slider.

The card connector further comprises:

a connector frame having the header section and a pair of opposed
arm sections extending from both side eﬁds of the header section and
guiding the side edge of the PC card along an insertion/withdrawal

20 direction of the PC card; | |

a plurality of mount brackets, each, having a bddy section fitted

over the connector frame, a stand-off section extending from the body

section and retaining a predetermined distance between the connector
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frame and a printed circuit board, and a coupling section extending from
the stand-off section into an opening of the printed circuit board and
fastened by fastening nmeans from an opposite side of the printed circuit 5
board, and fixing the connector frame to th; printed circu?&EE@ﬁ&g, wherein
a latch hole is provided in one of the body of the mount b and
connector frame and an associated retaining claw is provided on the other
and, through the engagenent of the retaining clawwith the latch hole, the
mount bracket fframe dnd alprigteskecircuit boardhandenocepling sectien extendifig from i n
an inserted position of the nount bracket with the stand-off section set in

a correspondi NGheRRAAHLSH sk&Gohitd &n dpefing BY ehé Peinted icirciic bbard aadp! | ng
section is set in the sanme corresponding position along a width direction

of the PC card i riQniw t hdr i ion..of . n..Lf,
in this case, tfﬁggﬁ’ggﬁ% E%%gég{é F%%%?E%‘g‘ %'ﬁ%§ﬁ)%f§8c§b%%§fﬁ% %??&F?EX‘% “he
coupling sectign of the respective nount bracket is |ocated in the sane
correspondi Ag geard; arddixingtheconneston Fame tg the prinded cinckit heard, br acket
on any side .of the printed circuit board sinply by changing the direction
of . t he nmount brwhé&rin allatchhols i provided dm one oftihet lmstyoof theymoutet ofackiee PC
card by 20 making themidentical in structure to each other. Further, the

cam may be | ocgRflcobAndctdr FReme Wind aAtdsdbkiated ?r@%ﬁﬁﬁ% cla% & Provided Bn'tHech
the ejecting plate is noved and the drive section of the cam nmay be so

f?g med as to P heE bn T?}@&ﬁé’ﬁ tﬁg %n%%é{%téﬁi of the %tmmnSg claw with the latch

hole, the mount bracket fixes its body section to the connector frame, and

10 in an inserted position of the mount bracket with the stand-off
section set in a corresponding opposite side and in a non-inverted
position, the coupling sectionis set in the same corresponding position
along a width direction of the PC card and insertion/withdrawal direction
of thg PC card. Even if,-in this case, the mount bracket is placed on an

15 opposite position, ';he coupling section of the respective mount bracket is
located in the same corresponding position and it is possible to simply
mount the mount bracket on any side of the pririfed circuit board sirnpiy
b)} changing the direction of the mount bracket.

The arm sections can be mounted on any side of the PC card by
20 makiﬁg theﬁ identical in structure to each other. |
Further, the cam may be located in a plane substantially orthogonal
to a plane in which the ejecting plate is moved and the drive section of the

cam may be so formed as to project and guide the actuator member
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toward a direction substantial orthogonal to the insertion/ wthdrawal
direction of the PC card. In this case, the header section can be narrowed
in width and nade conpact. Further, the cam nay have a groove in the side
projection and an 5 act uat or rrerrber may hav a cam foll over ghi. ¢ ded

al ong the groov and, sp L£ection ng nthis
case, the camf W%?‘ gﬁ‘g qp\%},ﬂr&ﬁ?g%qqﬁo 188{5{%%1&&@ %
groove. Even if the card connector i s placed in any given state, the

act uat or menber dirgctiom ef theaiC wasd: ilndihjs cage, the headerpricHp

THE OF THE DRAWNGS FIG 1 is a di agrarrmatlc, explanatory view, partly in

expl oded form sﬁmﬁﬂga@dcmaaqumﬁpaé@r according to a preferred enbodi nent
of the present invention; FIG 2 is a perspect ive view diagranmatical ly

show ng part of a 15

2(A) being an expl oded vi ew aﬁ%&bﬁé&f{;é@@ |°§¥VQSISQ§§§2&? PP?#E% ]af%rent

direction of an actuator nber | GS. 3 D). are pl.anatory vi ews

showi ng an iﬁnelac‘é‘ﬁ%toé'éEF T Jnay §@F%@B@°W?é%§ gﬁar‘?’é@f‘% FERPYE 1,
FIG 3(A) being a 20 plan view, FIG 3(B) a view as taken along line B-B

in FIG 3(A), Flasd smnil)lga,mgedWOmrda:hemde pmgjection ahd; inntlis case e aamn
Fl G 3(D) a view as seen from an outer side; 9

follower pin is set in contact with the bottom wall of the groove. Even if

“‘ the card connector is placed in any given state, the actuator member is
cam-driven posiﬁvely.
10 BRIEF DESCRIPTION OF THE OF THE DRAWINGS
FIG. 1 is a diagrammatic, explanatory view, partly in exploded form,
showing a card connector according to a preferred embodiment of the
present invention;
FIG. 2is a perspei:tive view diagrammatically showing .part of a
15 header section in the card connector in FIG. 1, FIG. 2(A) being an
exploded view and FIG. 2(B) a view as seen from a different direction of an
actuator member;
| FIGS. 3(A) to 3(D) are explanatory views showing an inner end
section of a push rod of the card connector in FIG. 1, FIG. 3(A) being a
20 plan view, FIG. 3(B) a vigw as taken along line B-B in FIG. 3(A), FIG. 3(C)
a view as taken along line C-C in FIG. 3(A) and FIG. 3(D) a view as seen

from an outer side;

eet Has Been RTlaced

TR



FIG 4 is an explanatory view showing a state in which a header body of a
card connector is nounted on a snall printed circuit board; FIG 5 is an
expl anatory view showing a state in which a link 5 menber and ej ecting
plate of an ejecting mechani smand an innerg end section ofE?.wg,;g rod are
attached to an assenbl ed header section inFIG 4; FIG .6 TS an expl-anatory
view for explaining a state in which an armsection is nounted on an
assenbl ed head section, FIG 6(A) being a view 10 of the header section,
FIG 6(B) a plan viElkrot is aa explanstaryonewrahowiag s5¢@te anwhighaa headar f r om
a CCdirectionin FIG 6(B); FIG 7 is an explanatory view show ng an

assenbl ed car dbedyiof &f €drd Edriaedior fs AfbuteiaIRhnial iprinted BMdidt dodkdf e i n
whi ch the 15 assenbl ed card connector is attached to a printed circuit

board, FIG 8(A) bej -\ | : s W - Bragket , part
of the card connectgw'a%dgﬁ%’ﬁ@%@yvﬁg‘\%ests@gﬁngg& gté?cgﬁg%#%b%@ \?‘ggen t he

printed circuit board and .the nmount bracket; FIG 9 is an expl anatory view
showi ng an %pef%ﬁmg?F and:eiecinampteet an eigstipe msrhapism angl 4m igper ehd

expl anat ory vi ew showi ng part of the header section of a card connector
accordi ng to asettion of aimadsineod avé attechedetemn assemibi¢dheader séction in FIG.

e 4;

4
R

24

=%

s
28 L

‘FIG. 6is an explanatory view for explaining a state in which an arm

0
R

section is mdunfed on an assembled head sectioﬁ, FIG. 6(A) being a_view
10 of the header section, FIG. 6(B) a plan view of the armi section and FIG.
| 6(C) a view as seen ﬂom a C-C direction in FIG. 6(B);
FIG.- 7 is an explanatory view showing an assembléd card
connector;
FIG. 8isan explahatory view sﬁowing a state in which the
.15 assembled card connector is attached to a printed circuit board, FIG. 8(A)
being a view showing, together with a mount bracket, part of the card
connector aﬁd FIG. 8(B) a view showing a relation between the printed
circuit board and the mount bracket;
FIG.9isan explmatow-ﬁew showing an operation of a cam and
20 actuator; and | |
FIG. 10 is an explanatory view showirig part of the header section of
a card connector according to another embodiment of the present

invention.
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT The enbodi ment of the

present invention will be explained belowwth reference to the
acconpanyi ng drawi ng. 5 FIGS. 1 to 9 show a card connector 10
according to a preferred enbodi ment of the;present inventi card

connector 10 of the present invention is sCrewed to a printed circuit board
P (see FIG 8). As shown in FIG 1, the card connector 10 includes a

connector conprising_a header section 14 having a plurality of termnal
pins 12 10 ar r angedPETAILERDEICRIPTION Qﬁ‘dl‘ag‘eBB%mBRﬁé; EMBODIMENT
PC card C and a pair of opposed arm sections 16 one at each side end of the

header section.” At {The dmmbddimentof the fpresemtinberiden willdeexpldinad below sane
structure nmade of an insulating material are so arranged as to be stacked

15 in a thi ckrggs réferenéé 8 tRé adchinpadiyingdiswmd ! G 8). These header
bodi es 14a have forward end sides of "'the termnal pins 12 inserted via

t hrough hol es 28a ( FI ).din a small pripted.circui.t hoard and

sol dered t ogt he thr iﬁ§§ i‘}(%oeé.s}‘ﬁdwr ?ﬁ:@fna cpﬁg‘efgoe{d ﬁﬁcgﬁiggt%&a Pﬁéggggder
bodies 14a are integrally coupled by the a sections 16 at both side ends.
As a 20 resul te,mw%m@stp@fctth%rqssa inventipmes The cardppanestonl O ofithe snal |
printed circuit board 20 and arns 16, provide a rigid integral structure.

The respecti ve presémtoitvehfiidnoiscsorewed|tbya phitited kircsit bodrd P (sexl FEGES8).
arranged in guide grooves 22 (see FIG 8) in an opposed relation. Those PC

i Goan O vArious oW i'FIdY BB LRfRCPL0 it AR WROAREL GRS

comprising a header section 14 having a plurality of terminal pins 12

10 arranged in a width direction and adapted to be connected to a PC card C
and a pair of opposed arm sections 16 one at each side end of the header
section.

At the header section 14, two heéder bodies 14a of the same

structure made of an insulating material are so arranged as to be stacked

15 in a thickness direction of a PC card C (see FIG. 8). Thése header bodies
1-4a have forward end sides of the term_inal pins 12 inserted via through
holes 28a (see FIG. 4) in a small printed circuit board 20 and soldered to
the through hqles. Further, the read end sides of the header bodies 14a
are integrally coupled by the a= sections 16 at both side ends. As a

20 result, the respective header bodies 14a, together with the small printed
circuit board 20 and arms 16, provide a rigid integral structure. The

respective sections 16 have mutually the same structure and are arranged

in guide grooves 22 (see FIG. 8) in an opposed relation. Those PC cards C
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gui de grooves 22 and can be noved al ong an insertion/w thdrawal direction
E. Reference nuneral 24 denotes a shield plate and 26, a card bus shield in
contact with the surface of the PC card C in which case ground pins
projected at predetermned intervals are ipferted t hr ough Eﬁg bg??ugh hol es
in the small printed circuit board 20 and sol dered there. A ZJ I ng
mechani sm 30 has an ejecting plate 32 formed of a thin nmetal plate to allow
the PC card Cto be withdrawn out of the header section 14. The ejecting

pl ate 32 are ¥ vasignekinds obthisknessesphave theipsidesedge partione guidetsirof t he
header bodies 14a. In the present enbodinent, as shown in FIG 2, a guide

groove 34 is fauidegrooveéda2sdritt cafidee RRvedloRg aniskeass ) whtbdirakdad and a

hookl i ke claw section is so set on both the side edge portions as to be
fitted in the | > 110 i I t he
insertion/with ?%‘\E/\w/é?rgg‘? %ég?f%lnée%l%le? #eéllg@eggg: gdé%%higﬁsw%\?%g#ﬁldﬁé.c &and
5, the ejecti late .32 is so forned as o have ste d structure at its
whol e area.’ Fﬂg‘ﬁgls éﬁéjlemq%g%m $ ﬁeé?ﬂéﬁ E?-ng whighgasect i on
32a a correspondi ng one of a pair of engaging sections 36 is projected

toward the heagreursbpins projecittd atnpresittexmihedointervads are imserbed thraugh the

the end face of the PCtard C Near to each side edge of the ejecting

pl at e, the engafblighsesles IAIHIGMAR p?&tE&rdTFdiﬁﬁﬁothlQ_@ Pedisofldagnithere! at e
mterial of the ejecting plate 32 and, when the ejecting plate 32 is

ot vingor oove” 308 sihind BRsrRblom 5 fab G ttkag bides 35 AU F thin

. metal plate to allow the PC card C to be withdrawn out of the header

10 section 14. The ejecting plate 32 are so mounted as to be slidable in both
side edge portions of the header bodies 14a. In the present embodiment,
as shown in FIG. 2, a guide groove 34 is formed in the side edge portion of
the header' body 14a and a hooklike claw section is so set on both the side
edge portions as to be fitted in the guide gr<;ove 34 to allow the PCcard C

15 to be guided along the insertion/withdrawal direction E of the PC card C.

As shown in FIGS. 1 and. 5, the ejecting plate 32 is so formed as to
have a stepped structure at its whole area. From the ejecting plate
portion at each side of a step section 32a a corresponding one of a pair of
engé.ging sections 36 is projec't'ed toward the header body 14a side and

20 adapted to be set in engagement with the end face of the PC card C. Near
to each side edge of the ejecting plate, the engaging sections 36 are so
formed as to be bent from the plate material of the ejecting plate 32 and, -

when the ejecting plate 32 is mounted on the header body 14a, are
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Near to the step section 32a of the ejecting plate 32 a recess 32b for
preventing an interference with a link nenber 40 is provided and, at a s
substantially mddle of the ejecting plate, - a substantially rectangul ar
opening 39 is provided so as to allow a smﬁepable not i on of Lpﬁgfénk menber
40. The link nmenber 40 is nmade of a thin netal plate and hag a pped
structure oppositely facing the ejecting plate. In the 10 nei ghborhood of a
step secti-on 40a of the |link nenber 40 a recess 40b is formed so as to
engage with thd&eetizpd in@ comespending teseivjing gronyepBin the headephwdyni4an
interference with the ejecting plate 32. Wth step sections 40a and 32a set

in the associ atNehrrtecbrsstepIdotion3ZLbf the efertitlgdplatd 8ntd fetesaBIWdt t he
sides of the step sections 40b and 32b are 15 overlapped in a substantially

paral l el state ' i | pect: s £l | . t he, |i.nk
menber 40 disp sréa%%?ge%%nﬂ{lﬁégg%ﬁ% %ngg e%gmae%dw héebﬁ%'alg%? aﬁbddftﬁla.
Further, at the forward. end portion of the |ink nmenpber, an engagi ng section .
44 (see FI G gpubstagh Y)WIG‘@EC atﬂi%el?@ﬂmlé&»éjSBHS%%am%%WMa
side 20 opposite to the projection 42 side. The projection 42 is received
i n the openi ng openimg SAdsgirevidedysphastte dalldowaadwingabematiotpopttientinkect i on
swi ngably connected to the |ink nenber 40. The projection 42 is so forned
ag to have a cuyha@tepdiosr peripheral surface to be abutted agai nst 13
tRe inner edge of the opening 39. It is, therefore, possible to smothly

% The link member 40 is made of a thin metal plate and has a
stepped structure oppositely facing the ejecting plate. In the
10 neighborhood of a step section 40a of the link member 40 a recess 40b is
formed so as to engage with the step section 32a of the ejecting plate 32
and préveﬁt an interference with the ejecting plate 32. With step sections
40a and 32a set in the associated recesses 32b and 40b, those plate
portions on bbth the sides of the step sectiohs 40b and 32b are
15 overlapped in a substantially parallel state.
' A projection 42 is projected from a portion of the link member 40
- disposed between the ejecting plate 32 and the header body 14a. Mher,
at the forward end portion of the link member, an engaging séction 44
(see FIG. 8) is so provided as to be projected on the header body 14a side
20 opposite to the projection 42 side. The projection 42 is received.in the
opening 39 in the ejecting plate 32 and provides a coupling section
swingably connected to the link member 40. The projection 42 is so

formed as to have a curved outer peripheral surface to be abutted against

A
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transmt a force between the ejecting plate 32 and the |ink nmenber 40.
Further, when the ejecting plate 32 is noved, via the coupling section, in
5 the withdrawal direction, the engaging section 44 is noved nore
outwardly than the engaging section 36 of ttée ej ecting plat 3,; g\? t hat
the PC card is withdrawn by a greater exten]’[. An openi ng 46 97 | ded as
a support section near to the step portion 40a of the link nenber 40. A
support shaft section 47 is 10 projected via the opening 46 out of the
header body 14dhgrinnen edgppdthewpening3Be ks, niwefore Apossiblepiosmoneislyi on
of the link nenber, a convexly curved section may be provided at the edge

porti.on of the tiahymitla doeteShétveensthrasiecting Plate s %h@lh&&oﬁﬁk'}ﬂe&ﬁ:e'&-“ﬁ he
| i nk menber 40, so that the-convexly curved Section is supported to allow

it to be swn . .Qn ypde erect from the header .bod)
14a. In this g%?%eﬁgégﬁﬁlé%tﬁé b@%tﬁﬁ" EPPVF‘g: B TP upling sectione
side of the Iigﬁ menper 40, a projection 48 is projected outwardly of the
header body314 .eﬂ"!gﬁéﬁawahdgecwn{ﬂae engaging peptioRLft inmeyedringse t he | i nk
- menber 40 through the projection 48. 20 The push rod 50 conprises an
i nner end sect iortwazdintizan the enghgingesqutiore86 iof thé &jedtinig pldterse, soieit 40,
an. operation arm 54 renovably connected to the inner end section 52, and a
€6il spring 56 r i ' The operation armb54 is
provi ded by ber%ier%@gm,lﬁyrret a; pPgEganggﬁggQgﬁ' outer end with a push
hé} t on 58 nount ed '

An opening 46 is provided as a support section near to the step
portion 40a of tﬁe link membef 40. A support shaft section 47 is
10 projected via the opening 46 out of thé header body 14a and so-suppofted .
“asto be swingable. As a support section of the link member, a convexly
curved section may be provided at the edge portion of the forward end
side instead of forming such opening 46 in the link member 40, so that
the convexly curved secﬁon is supported to allow it to be swingable by a
15 wall portion made erect from the header body 14a. In this case, the
support shaft section 47 is omitted.

At the outer side of the link member 40, a projection 48 is projected
6i1twardly of the header body 14a. A push rod 50 of the ejecting -
mechanism 30 drives the link member 40 thrdugh the pfojection 48.

20 The push rod 50 comprises an inner end section 52 .engaging with
the projection 48 of the link member 40, an opergtion arm 54 removably
connected to tﬁe inﬁer end section 52, and a coil spring 56 for outwardly"

urging the push rod._ The operation arm 54 is provided by bending a
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t hereon. By pushing the push button 58 inwardly, the push rod is slidably
noved al ong the arm section 16. 5 Even with the PC card C set in the
connector 10, the push button 58 is arranged in the sane position as in a
case where the PC card is not inserted and,gn operation dev'ée{é,zsprovi ded
in the ejecting nmechanismso that the push™button 58 is prd# v only when
the PCcard Cis wthdrawn. 10 As shown in FIGS. 1 to 3, the operation
devi ce of the present enbodi ment conprises the inner end section 52 of the
push rod 50 anmetalplatenny] basiasnoateroind witthepiash buditon1 38 méansédwn i n
FIGS. 2 and 3, the side projection 60 has a guide groove 62 provided as a
guide rail on tm@:ebﬁadsyﬂunﬁnesfsm Bl€toh S84R , $RE puh futl |y esent

e

on an 15 opposite side o gui de groove 62 and gui des an 1 nner end

section 52 of e ral l.el guide rails 62, 64.
Further, the s%gga;g)gil}hé’%?goaglagg%%%gggﬁ%&%’groove 66 gui ding the inner
end section 52 in its upper surface side and a stopper 68 provided at the
end of the &rm sect E¥anMithithe R card Goseluishthe compeetor |10s the mpsisbukien

| atch the inner end 20 section 52 against an urging force of the coil
spring 56. TheSBniserranged éntthe sanie pbsitivn as dh ar aseSPhersstire PO chard 180not
di sposed over the cam groove 66 in a superinposed relation and slidable

aliong the gui dghgctdd afid ard dpistich d%%é%ﬂierogﬁ%n ﬁ%@%ﬁﬂg%&ﬁéﬁfﬁg@ so_,

15 over a support pin 72 projecting into t act Uator ne
45 that the push button 58 is projected only when the PC card C is
withdrawn.
10 As shown in FIGS. 1 to 3, the operation device of the present

embodiment comprises the inner end section 52 of the push rod S0 and a
side projection 60 of the header body 14a. As shown in FIGS. 2 and 3,
the side projection 60 has a guide groove 62 provided as a guide rail on
the header body 14a side and a side edge section 64 present on an

15 opposite side of the guide groove 62 and guides an inner end section 52 of
thé push rod along these parallel guide rails .62, 64. Further, the side
projection 60 includes a cam groove 66 guiding the inner end section 52
in its uppei' surface side and a stopper 68 provided at the end of the arm
section 16 side so as to -support the coil spring 56 and latch the inner end

20 section 52 against an urging force of the coil spring S6. |

The inner end section 52 of the push rod-50 has a slider 70

disposed over the cam groove 66 in a superimposed relation and slidable’

along the guide rails 62, 64 and an actuator member 74 swingably fitted
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has a cam follower pin 76 engaging with the camgroove 66 and has a stepped .
section such that the camfollower pin projecting side has a 5 stopper
face 75. The actuator nmenber 74 is urged toward the side projection 60 by a
spring 71 fixed in place in the slider 70. en the slider | ved, the
camfollower pin 76 slides along the bottoﬁ&gurface of the égﬁ#§7ggve 66.
As shown in FIG 3 in particular, the slider 70 is preferably formed 10 by
bendi ng a netal sheet. The slider 70 has a slide edge section 82 |oosely
fitted in the AWeta sapport: piat72 projebtinglinte tiye stider.6Thearttiatorherdsiseropdly
14a side and slide edge sections 84a, 84b | oosely sandw ched by the guide
rail, that is, HdiPaTase (UGPSR VG'Eanﬁgiﬂg‘wtiﬁ?tﬁﬁ)@ﬁﬁi %ﬁ%_ogb% aﬁarﬁéfse%’ an
or e | he

opening 78a is provided in a side wall™ p lon of t er near to 15

header body 14 . r nd _of the actuator. nenber.,74 projected
therein. The fgsrté\gir)gﬁ\éﬁﬁﬁgﬁ stf"ﬁ%‘m%qﬁfeoﬁ%ﬁﬁ%‘?eﬁgubPB?JEE'PPﬁg“‘F‘? Bﬁgﬁ\e
openi ng 78a engages with the projection 48 of the |ink nember 40. At this
time, the stsopp‘égpp%@%ﬁrf hiecaciaten membeméd iy nraed sowsrdithe side si de
wal | of the slider 70 to prevent the rotation of the actuator 20 nmenber 74
and proj ecti ng mbjédtion’\60dpeaispringBPl ifsed! inoplaceih dhd slider 7. sideervethé on
the opposite side of the slider 70 and, when the inner end section 52 is
mpunt ed on the g} | fifdvie@n at % al:or ' wung in
a lateral di recstﬂidgg ﬂgpr eveﬁf ﬂtﬁﬁg camn? wmr?ﬁﬁ&%#oﬁﬁnqek?gr@ﬁi ng

,,;’ h the side ppQEeCl Lt dam groove 66.

As shown 1n FIG. 3 in particular, the slider 70 is preferably formed
10 by bénding a metal sheet. The slider 70 has a slide edgé section 82
loosely fitted in the guide rail, that is, the guide groove 62, on the header
body 14a side and slide edge sections 84a, 84b loosely sandwiched by the
guide rail, that is, the side edge section 64, on the opposite side. lFurther,
an oi:ening 78a is provicied in a side wall portion of the slider near to the
15 heé.der body 14a to have the forward end (;f the actu_ato'rl'l -fhember 74

_projected therein. The forward end of thé actuator member 74 projecting

g

from the opening 78a engages with the projection 48 of the link member
40. At this time, the stopper face 75 of' the actuator member 74 engages
with the side wall of the slider 70 to prevent the rotation of the actuator
20 member 74 and projecting of it. An opening 78b is also provided in the
side wall on the opposite side of the slider 70 and, when the inner end

section 52 is mounted on the side projection 60, the actuator member 74"
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A coupling arm 86 extends fromthe slider 70 toward the operation 5 rod 54
side (FIG 1) and a latch piece 87 is forned on the forward end of the
coupling arm86 to be fitted in a latch hole 55 in the operation rod 54. It
is preferred that the coupling arm 86 and Igfch piece 87 beghoegkgd near to
the side projection 60. FIGS. 4 to 7 diagranmmtically show an assenbling
procedure of the 10 card connector 10. As shown in FIG 4, the upper or
the | ower side ,header body 14a_is nmounted at the shield plate 24 _and cover
bus shiel d 26. AW IR adateral direstion; tocpraveps she cam followsropin 7§ from
‘mechani sm 30 are nounted there. The small printed circuit board 20 has the
t hrough hol es dnterferng with theesid¢ peojebtiohd0ri nal pins 12 of the two arrays
of the respective header bodies 14a. As those upper and | ower positions of

the small printed cid euliplin@Hith 88 etbAdl Mo WAeAIRY 7 PlowdiRi K BHeFatfY oS

28 fornmed therebetween ih the insertion direction of the insertion pin

that is, in the thigcknes j rection.of .the PG rard C the fhrough holes 28b
are 20 arrayed 88 %‘?8 t @Flg;rﬁd”{ff g.tla{péﬂegle%%'?gtse{qugieé%&E}eggﬁ\ga{ﬁlepﬁeptz
shield plate 24 and card bus shield 26. In order to correspond to the

header bodi es 1hg caunling:arm86 ¢o berfitted i laclateln hole bin the eprrasiom rod 54.

printed circuit board 20. The four arrays of the through holes are

electrically Itid peefenes titht theCeogslirig ¥EmPBE antPlaleh Piebe87 dbediochtdcikar
surface whereby the conductive pads 19 arranged anong the edge of each

sufface of _t he to the side projection 60.

FIGS. 4 to 7 diagrammatically show an assembling procédure of the
10 card connector 10. As shown in FIG. 4, the upper or the lower side
header body 14a _is mounted at the shield plate 24 and cover bus shield
26. And the small printed circuit board 20 and ejecting mechanism 30
are mounted there." |
The small printed circuit board 20 has the through holes arrayed to |
15 receive the. terminal pins 12 of the two arrays of .the respective header
bodies 14a. As those upper and lower positions of the small printed
circuit board 20 with the two érrays of the through holes 28 formed
therebetween in the insertion direction of the insertion pin 12, that is, in
the thickness direction of the PC card C, the through holes 28b are
20 arrayed at predeteﬁnined distances to receive ground pins of the shield
plate 24 and card bus shield 26. In order to correspond to the header
bodies 14a, four arrays of small holes are formed in the small printed

circuit board 20. The four arrays of the through holes are electrically
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 smal | printed circuit board 20 are electrically connected to the header 5
body's termnal pins 12 and ground pins. A projection piece 21 is projected
fromeach side end of the small printed circuit board 20 and serves as a

guide for allowing it to be guided along t h§7ri dge 15 provi W&he
‘header body 14a. Each projection piece also"serves to retai e tually
superi nposed header bodies 14a 10 at a predeterm ned distance. Wth the
smal | printed circuit board 20 fully attached to the header bodies 14a, the
proj ection pi ecéonnected, tgreandngiivespadmlP formedati adifferont shisface whendbyed
on the ridge 15 and held in place. As shown in FIG 5, after the. |l ower-side

header body l4atledohdustifepaed Hrattarpedrimengithe WdgelsTaadh28udace of tiae hed
to each other, the 15 ejecting plate 32 of the ejecting nechanism 30 and

link menber 40 gpRrpHated cf %&aa@gr . e tion
52 of the push rod i's rmunféﬁh%ﬂrﬁ e Si %9%%%§%lg%gg§g%%ﬁefﬁga€%g
opening 46 of the,link ne r. 40, over, the s ort shaft section 47 of the
header body 4a£°?¥8%m%%1§6%§ﬂ%§$% swung around the support
shaft section 47, so that it is possible to nove the ejecting plate 32 in

the insertion/wi thdrédpiojetiticscpless 2 i prdjected framdesch sideugid ofithe soplll ng
section, that is, through the projection 42 and opening 39. The plate

Che ef 6cting plare 32 an t he hoade booros £ & BRI Tor SISk mpTete terkeg,
hé% its hgok- I kforfg ¥ S86L 1Y phdvid&s ohr\:l%e_rfeé.der body 14a. Each projection
. piece also serves to retain the mutually superimposed header bodies 14a
10 ata ﬁredetermined distance. With the small printed circuit board 20 fully
| aftached to the header bodies 14a, the pro:ie(:tion piece 21 is latched by a
small projection, not shown, provided on the ridge 15 and held in place. |
As shown in FIG. 5, after the lower-side header body 14a and thus
formed small printed cilh'cuit.board 20 are attached to each other, the

15 ejecting plate 32 of the ejecting mechanism 30 and link miember 40 are

mounted to the header body 14a and the inner end section 52 of the push

rod is r'ﬁounted on the side projection 60;
By fitting thé opening 46 of the link member 40 over the support.
" shaft section 47 of the header body 14a, fhe link member 40 is freely
20 swung around the support shaft section 47, so thé.t it is possible to move
the ejecting plate 32 in the insertion/withdrawal direction E of the PC
cé.rd C through the coupling section, that is, through the projection 42

- and opening 39. The plate section with the projection 42 provided

L
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gui de groove 34 (FIG 2), the link nenber 40 is prevented fromfalling off
b fromthe support shaft section 47. On the other hand, the inner end
section 52 is nounted on the side projection 60 with the actuator nenber 74
mounted in the slider 70 and the camfoll ovveispi n 76 project ‘i%rtfﬁgdt he
opening 78b. When the slide edge portions 82, 84a, 84b (FI G I'”de al ong
the guide rails 62, 64 and 10 the support pin 76 aligns with the cutout
section 67 of the cam grogve 66, the support pin 76 is fitted in the cam
groove 66 via ththergenus dispeseshbetweens the ejepting plate 32 aadhthaibeadenibodyta,
ejecting plate 32, link nmenber 40 and slider 70 are attached to the small
printed circuit béar Bihbe tRO ejédtingiplee 39 Has gdslaik-Hike \tldwasdction! fitedef the
the sane procedure as set out above. Thereafter, the respective term nal

pins 12 and groug@idal lgd : j ' ' .
A this (e i SR 003t S HIEE B AR IS el 419 Brttehdd ok Tl o
on the opposite 20 side of the snall grinted circuit board 20 so as to
support the tiwo YPHLKRG SHRRAE: shatdisestionf#%.ne header section 14 with the
smal | printed circuit board 20 attached thereto, the termnal pins 12 and
ground pins are inser@adhenttheadwoxd,thednnir endrsdotions52fis neusted on (the rsidel
circuit board 19 20 and sol dered there so that the respective header

bod§ 14a is firnppojectich & with e acfldtoPhidthBEr Piablhtd# the YlidEPTOURRET

and.. | ower

....... the cam follower pin 76 projected from the opening 78b. When the slide
edge portions 82, 84a, 84b (FIG. 2) slide along the guide rails 62, 64 and

10 the support pin 76 aligns with the cutout section 67 of the cam groove 66,
the support pin 76 is fitted in the cam groove 66 via the cutout section
67. |

| Aftef the lower-side header body 14a, ejecf.ing plate 32, link
member 40 and slider 70 are attached to the small printed circuit board

15 20, the upper-side header body 14a is attached in the same procedure as

| set out above.

Thereafter, the respective terminal pins 12 and ground pins are
soldered to the small printed circuit board 20. At this time, it is
preferable that a temporary setting means be provided on the opposite

20 side of the small printed circuit board 20 so as fo support the two stacked
header bodies. .In the header section 14 with the small printed circuit

board 20 attached thereto, the terminal pins 12 and ground pins are

inserted into associated through holes of the small printed circuit board
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stacked header bodies 14a are retained at a predeterm ned distance by 5
the projection piece 34 of the snmall printed circuit board 20. The
respecti ve header body 14a is coupled by the arm sections 16 at the
opposite side of 'the small printed circuit goard 20. The ap%t§ﬁ5%%ons 16
nounted on the side ends of the respective header body 14a ‘have e sane
structure and, therefore, one of themw Il 10 be explained bel ow. As shown
in FIG 6, the_respective armsection 16 is of such an integral structure

with a core nai€rand soblesrd thers so thattherespectivehandsy hody 14a is firmly
I nj ection-nolding, the core material being forned by bending a nmetal sheet.

By the resin nabapleal tdthd bmaflpriatet civeaitBodrde20 FIThe GppesSahdnowerl5 to
gui de the PC card C. The arm section 16 has two-joining netal arnms 94

ext endi ng fronmgidS.ekonuadsh ﬁ&gié N4y éféblsétQ:iHécﬁ%# é ﬁgé@%sxjg{einﬁ@@is%qean he

inserting these joining arns i nto Jolning

ends of the header body. 14a th al | tacked two header, bodjes 14a can
be joined af t 385@85’}!"93 @F%%ér‘;ﬁq%@ |PTRRE @Hc‘é‘itﬁ’&?ﬁl ﬁ?}a €20. 20
Smal | projections or recesses may be provided on the surface portion of

t hese j oi ni ng ¢spectivesheaderthodybl 4a is goyplest by theiacti sectioris l6atdihet he
resin material of the header body 14a. As clearly seen fromFIG 6(C), the

ar‘m 20 sect bgpogﬁe Rixte of SydTBRiall rifbaPeiréhitbeardongi t udi nal axis 95 as a
genter and can be nounted on either side end of the header section 14. The
ar;m section 16 is sgpl Jhakeblins ‘i%tr?lrourn?g& '?Jnn&{eeéiid%leng aofaﬂﬂe respective
heé.der body 145 have the same structure and, therefore, oﬁe o_f them will
10 be explained below.

As shown in FIG..6, the respective arm section 16 is of such an
integral structure with a core ‘i'nat_erial 90 and resin material 92 formed by
an injection-molding, the core material being formed by bending a metal
sheet. By the resin material 92' the guide groove 22 (seé FIG. 8) is formed

| 15 to guide the PC card C. The arm section 16 has ﬁo jcéining metal arms 94
extending from its fdrward_ end in a substantially parallel way. By
inserting these joining arms 94 into joining holes 96 (see FIG. 8) in the
ends of the header body 14a the mutually stacked two header bodies 14a
can be joined at the opposite side of the small printed circuit Board 20.

20 Small projections or recesses may be provided on the surface portion of

these joining arms 94 so as to obtain a greater frictional force on the resin - -

material of the header body 14a. As clearly seen from FIG. 6(C), the arm’
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5 side resin materials 92b on both side of the center resin material are
nore projected on the outer side than the core material 90 and two
substantially parallel recesses 96 (FIG 6(C)) are provided between these
resin materials 92a and 92b. The operation2§rn154 of the p%ﬁﬂﬂéﬁp 50 shown
in FIG 1 is disposed in the recess 96 and“tan be slidably ®n 10 the
recess 96. It is desirable to provide an openi ng, not shown, and receive,
therein, a stopper 98 projected fromthe armsection 16. By the stopper 98
it is possibl esectiomditrhas assymmietrjclshaipe withtd bongitidinal] akis 98 dispa eentdr
any undue force on the actuator nenber 74, etc., of the inner end section

52. 15 Fl Gnd/cai'8¥WsmBuhted ¥nad lt&ﬂ eﬁhaétﬁﬁireglaéﬁf&éilkéc%naim section

16 is nounted on the arm section 16 an e pus 50 is nounted on a
one-side arm sectioR, 16. The car onnectar 10 in the assenbl ed te |
nmount ed on the pri n?gﬁ' %Wéﬁ??“bgéfﬁ sﬂl‘%&&b%teg&??nt&f' rﬁ%’ﬁ‘rﬁ’%‘?‘&@iéé@ aﬂff)
mount-ed on the header section- 14 and two pairs of nount brackets 110 20 -
mount ed on & hesigenesina matesials 92t an beth iside ofrthe centexaesin megerial age more
fixing the card connector 10 to the printed circuit board P. In FIG 8,

wi th the respeptojeetstbonttheraciee sideltihratite tofk dtarigb90idnditwesi tion
opposite to that in FIGS. 1 21 and 7, the card connector 10 and nount

brackets 100 a G e ' [ raﬁe&&;#ﬁ’cﬁ’&f '
| ower side of ?ﬁgl%@} nt dbgg:farci(l:ui téf%go‘é'aeré hg(/ﬁcq@ﬂgl n e rmh)ﬁtvg%fr?éhc%élkgn
Of the small p{'ésq}lergla%é jals éZa and 92b. The operation arm 54 of the push rod 50

shown in FIG. 1 -is disposed in thé recess 96 and can be slidably moved in
10 the recess 96. It is desirable to provide an opening, not shown, and
receive, therein, a stopper 98 projected from the arm section 16. By the
stopper 98 it is possible to reétri(_:t a moving limit of the push rod 50 and
prevent any undue force on the acmé.tor member 74, etc., of the inner
end section 52.
15 FIG. 7 shows a fully asserﬁbled state in which the arm section 16 is

mounted on the arm section 16 and the push rod 50 is mounted on a

ks

one-side arm section 16. The card connector 10 in the assembled state is
mounted on the printed circuit board P by one pair of mount brackets 100
mounted on the header section 14 and two pairs of mount brackets 110
20 mounted on the arm sections 16. |
FIG. 8 shdws mount brackets 100, 110 for fixing the card connector
10 to the printed circuit board P. In FIG. 8, with the respective mount

brackets 100 and 110 arranged in a position opposite to that in FIGS. 1

i



5 board 20 and nount brackets 100 and 110. As shown in FIG 8, the

one-pai red nount brackets 100 nounted on the header 14 are wholly formed of
a netal sheet and conprise a body section 102 and stand-off section 104
extending fromthe body section 102. Four rgiai ni ng cl aws 1mﬁ£r oj ected
fromthe body section 102. 10 Latch holes to which four r | g claws
106 are inserted are opened on the end face of the small printed circuit
board 20 side of the respective header body 14a, the | atch hol es being
formed in pairsantddithg cardstanmecadr §0tdrel srowntsbegrkets 168cindtiNG cam the
being nutually parallel to each other. -The respective four retaining claws

106 d latch h @9?9 ' . . .
_ fourapet a?n?ng gilrggvlsyr%égi gﬁgm%ﬁ?h%él%e}ho egiilggﬁxge E%%ﬁ@%ﬁ%%%ggg&f
tate either inpth n- jfnverte osition of.the nt acket ,100 a '

hown in Fic 7oA R hRMEE e Pl hietian 6f 8ot Small Abaéed sAde 100

as showmn in FIG 8. The stand-off section 104 extends fromthe body section
102 and 20 % hebeavrdi@Prnd meunt bracksts (109 anddd®ff section 104 has a
support plate section 108 bent on the sane side as the retaining claws 106.
A cylindrical projecAsahowiDirs FIGI 80t oRetiféd R weChiftkets 1D00hRRIREd
fromthe support plate section 108 in a direction away fromthe body

sggtion 22 '1Q2. ST . | F1d ' ' i ¢al ' |
g any fasten 5 thE MG PEEE ol BHERE drh bR EYLLOL 08 ol Bhodd”
Lﬁloﬁgbl ng pr Qéc%.gorf llb(éualrtld gga%c?—_o?f sé:c%%nbfoa %{%ggg‘ggy fré:rrhsgk{é gd}IT rétegtigrqe

102. Four retaiﬁin_g claws 106 are projected from the body section 102.
10 Latch holes into_ which fgur retaining claws 106 are inserted are opened
on the end face .of the small printed circuit board 20 side of thé -respective
header body 14a, the latch holes being formed m pairs, having
substantially the same shape to each other and being mutually parallel to
each other. The respecﬁve four retaining claws 106 and latch holes have
15 mutually orthogonal symmetrical axes and the four retaining claws 106

and four latch holes can be brought to an engaged state either in the non-

inverted position of the'mdunt bracket 100 as shown in FIG. 7 bf in an
up/down inverted position of thé mount bracket 100 as shown in FIG. 8.
The stand-off section 104 extends from the body section 102 and
20 the forward end portion of the stand-off .section 104 has a support plate
'section 108 bent on the same side as the retaining claws 106. A
cylindrical projection 109 serving as a coupling section is projected from

the support plate section 108 in a direction away from the body section
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5 projection 109. The cylindrical projection 109 having such a fenmale screw
serves as a fastening neans or tenporary fastening nmeans when the card
connector 10 is positioned relative to the printed circuit board P. The two
pai rs of nount brackets 110 nounted on the m sections 16 ﬁ%ﬂ9§%§? a body
section 112 fornmed of a netal sheet and a nd- of f 10 sect oM

extending fromthe body section 112. Two tongues 113 are fornmed by bendi ng
t he upper and | ower edge sections of the body section 112 and the | atch

hol e 116 ext endi)2.hAcfeghalerserewsipdotnee ihthewylihtidical sectigh 10fcandgagenent
of the latch hole 116 with the retaining claw 99 (see FIGS. 6 and 7)

projecting fr orlh&t&uﬂgﬁﬁéaﬁmukﬁwa@H&@npeéféwpggoggr@sgmqn%meaeﬁ%a

16, it is possible to prevent any novenent of t unt bracket 110 1n e
| ongi tudi nal a | af. LT | O f th m seqgt.ion 16. Lt is also ..
possible to prer}\?'gr@géfﬁ% ﬁ%&‘éﬁﬁﬂa@fﬁt% ﬁ&a}hfeadfagihéé{’s‘? ed intg é’fﬁcﬁ’?‘é’e{:%n
t hrough the use of the tongues 113 for sandw ching the arm section 16 from
bet ween t he Suppgeficiegtipnt AE9} oliee cxlindricaloprojection 109 havingsashea femmale serew
shown in FIG 6(C), the retaining claw 99 be forned integral wth a core

menber 90 nmade sErves amtzafastdingimeans ergetfporidy fstehirigchmeadsewhén Gheaeed
mut.ual Iy orthogonal symmetric axes with respect to the four retaining claws

O 2%t oo SpPBLER 10 HORB pgB AL A A Rt L1
R on of Lhe b aghel A 0eR% SRl bk G b R9Sh Bhe o SRS,
16 comprise a bbdy section 112 formed of a metal sheet and a stand-off
10 section 114 extending from the body section 112. Two tongues 113 are
formed by bending the upper and lower edge sections of the body section
112 and the latch hole 116 extends through the respective tongue 113.
Through the engagement of the latch hole 116 with the retaining claw 99
(see FIGS. 6 and 7) projécting frorri the upper and lower edge portions of
15 the arm section 16, it is possible to prevent any movement of the mount
' , ~ bracket 110 in the longitudinal and lateral direction of the arm section
16. It is also possible to prevent any movement of the mount bracket in a
height direction through the use of the tongues 113 for sandwiching the
arm section 16 from between the upper and the lower side.
20 It is preferable that, as shown in FIG. 6(C), the retaining claw 99 be
formed integral with a core member 90 made of a metal. The four tongues

113 and latch holes 116 have mutually orthogonal symmetric axes with

respect to the four retaining claws 99. As a result, either in the non-
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5 116. As in the case of the nount bracket 100, the two pairs of nount
brackets 110 conprise.a body section 112 and a stand-off section 114
extending fromthe body section 112, a support plate section 118 being
formed by bending the forward end portion o'3the st and- of f ﬁ@ﬁy 114. 10
The support plate section 118 is bent on th&8 sane side as t 5ﬁghes 113
and a cylindrical projection 119 serving as a coupling section with a
femal e screw forned therein is projected in a direction away fromthe body
section 112. Asinsiestad pesitog ofthettiwo pairs pdimeunt brackxdtsasastkewn i IR &N or
serve 15 as guides for slidably retaining the push rod 50 in the recess 96

(FIG 6(C)) of irhtheup/desk Rivered positiba Fane vheket 116 a{@ﬂ% fﬁ;#ﬁi.ss, it

i
100, 110 are nounted on the printed circuit board P, the cylindric

rojections 109, : i i e _associated. npunt h Ln.the
Br i -Jnt ed circui tmb%%%ﬁ% gs&?s%%ﬁenﬁ&% e nge Wsaﬁ’aﬂ{nﬂ'ée #ﬂﬂfﬁ‘lﬁ%é%mmzo
(fasteni ng nean 1 i nserted fromthe opposite side via a washer 122 is
t hr eadabl y ithse ®d in the associated female screwin the cylindrical
projection (109, 119). By meking the nmount hole of the printed circuit

board P somewhat grehs én the cdsewéthe mouRttbiduicet! 100, atlestwdlpairetefrmehint he
cylindrical projection (109, 119) it is very easier to position the card

copnector 10 rebaldkets 190" éYinPrisE ' Hody se&tidn 19% £hf'a stand-off section 114
_ extending fz_'om the body section 112, a support plate section 118 beiné
formed by bending the forward end portion of the stand-off section 114.
10 The suppoft plate section 118 is bent on the same side as the tongues
113 and a cylindriéal projection 119 serving as a coupling section with a
female screw formed therein is projected in a direction away from the
body section 112.
As shown in FIG. 7, the two pairs of mount brackets 110 can serve
15 | as guides for slidably retaining tﬁe push rod 50 m the recess 96 (FIG.
6(C)) of the arm section 16. '

In the case where the mount brackets 100, 110 are mounted on the -
printed circuit board P, the cylindrical projections 109, _119 are-inserted
into the associated mount holes 1n the printed circuit board P as shown in

20 FIG. 8(B) and the mount screw 120 (fastening means) inserted from the
opposite side via a washer 122 is threadably inserted in the associated -
female screw in the cylindrical projection (109, 119). By making the

mount hole of the printed circuit board P somewhat greater in diameter.
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5 ° In the case where the card connector 10 is nounted on the reverse
.side of the printed circuit board P, the respective nount brackets 100, 110
are mounted in a reversed state and the small printed circuit board 20 is
al so reversed. In accordance with the posisé' on of the cyli &ijé@?
projection (109, 119), the corresponding ew hol e positi ot%¥ ® not 10
change in the insertion/wthdrawal direction E of the PC card C as well as
in the width direction of the PCcard C, so that it is possible to nount
the printed citheam thdoater danmetehef tisy eyliadsicdbprojoction K2e@Pj bY9) itdsRergar d
Cin-the sane polarity. In this case, the snmall printed circuit board 20 is
al so reversed @e |/ Eapd ' Q,n%q : : rEaRapdi ng
15 header body 4a1t%pt8 e coﬁééspond?élrgeitlaﬁg. u‘(rﬁtEl e'r:(? a%%gﬁrﬂe%ggectlvg nmount
bracket (100 algd %‘Q) has its support plate section (108, 118), that is,

t he support pl ection with the female screw fornmed therein, fitted

bet ween the connector franme 18 and the printed circuit board P, so that the
mount bracket does Inothezqawwbnuedmsanrgconaecmwimmmm orsthe rewerse,
it takes up only a very small area on the printed circuit board P.

Al t hough, in tsidedfane primtedosieclit HoRsd I ithe kbgeé@tféihﬁtﬁﬁrlﬁ\&ckété @00ed in
the inner wall of the cylindrical projection (109, 119), a nale 25 screw

e i

apy be formed ' f ﬁ i % | Gl i obnskead.
Y, be 01 e ol e e ARSI el K R LS el
giructure and g oup ) NG ensta T Aees i AR % posifion of the tylindrical

projection (109, '1 19), the corresponding screw hole position does not

10 change in the inserﬁon /withdrawal direction E of the PC card C as well as
in the width direction of the PC card C, so that it is possible to mount the
printed circuit board P on the reverse side, while keeping its PC card C in
the same polarity. In this case, the small printed circuit board 20 is aléo
reversed and the éonduc-:tive pad 19 is connected to the corresponding

15 header body 14a on the corresponding side.

Further, the respective mount bracket (100 and 110) has its

e

% support plate section (108, 118}, that is, the support plate section with
“ the female screw formed therein, fitted between the connector frame 18
and the printed circuit board P, so that the mount bracket does not
20 extend outside the connectbr frame 18, that is, it takes up only a very
small area on the printed circuit board P.
Although, in the above-mentioned embodiment, the female screw is

formed in the inner wall of the cylindrical projection (109, 119), a male
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5 place of the nmount screw 120 or nount nut, a rivet may be used as a
fastening neans in which case it is not necessary to formeither the female
or the male screw at the cylindrical projection (109, 119). FIG 9 shows
.. the operation of the cam groove 66 and act ust or nmenber 74 upon w t hdrawal
of the PC card out of the card connector 10420 thus forned. EirdQ%8n gr oove
66 is formed as a continuous groove configuration, conprising a drive
section 66a extending straight adjacent to the header body 14a, a |atching
section 66b sit satesdnmy bédormned lonpttiebettrperiphdrysianed Glindritl Prdjedtion -
curved return section 66¢c extending fromthe 15 |l atching section 66b toward
the opposite sif¢ t Feh tﬁfi‘m ' [ r | l.ower
pin 76 of the agfslfg%%r @@4&:{%&:%%(65&% E]ié'{c%glgﬂ- g ggi\?g @g?’-aiﬁ%)lg&%fbgrdrtgaw
di rection, toget@ﬁ ith the venent ,of the push rod 50. An inclination
section 69 is pP 8@%1 | meunung nut 15, apadpstrning means.66n t o
the latching section 66b and at a transition 20 area fromthe return
section 66c 10 plasediithe motntseresd 2honmauntpnet,entivehmayi be fused deang
noved in an opposite direction to the arrow direction. For this reason, the

cam fol | ower pifasténing fiehng iArCHRIN Gdbe ft 38'not hedbsyfy to BPnSERhELESOa tO

the return section 66Cc and fromthe |atch section 66b to the drive section

aten ng Sect | o wEE Brge Tt prig ket crliBaRshl BhaP-ABATIPOTITRY o acea

-

FIG. 9 shows the operation of the cam groove 66 and actuator
member 74 upoh ﬁvithdrawal of the PC card out of the card connector 10
10 thus formed. |
The cam groove 66 is formed as a continuous groove configuration,.
comprising a drive section 66a .extending straight adjacent to the header
. body 14a, a latching seqtion 66D situated on the small printed circuit
board 20 side and a cul:ved return section 66¢ extending from the
| 15 latching section 66b toward the opposite side of the small printed circuit
_ board 20. The cam follower pin 76 of the actuator 74 is moved in the cam
groove 66, along _én arrow direction, together with the movement of the
push rod 50. An inclination section 69 is provided at a transition area
from the drive seétion 66a to the latching section 66b and at a transition
20 area from the return section 66c to the drive section 66a so as to prevent
th¢ pin from being moved in an opposite direction to the arrow direction.

For this reason, the cam follower pin 76 is fully prevented from the drive °
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in a position where it is retracted back into the slider 70. And the push
rod 50 is situated in a retained position. Since the actuator nenber 74 is
situated in the position to be retracted back into the slider 70, the
projection 48 of the |ink nmenber 40 all ovvs2' he |'ink memnber #ﬁ_ﬁ;&slo
ejecting plate 32 to be freely noved witholUtU interfering w act uat or
menber 74. \Wen, therefore, the PCcard Cis inserted into the card
connector 10, the PC card C enables the Iink nmenber 40 to swing, while
pressing the eBgelionm§bacta tharg@rnfsectionfbr anddromathe B2ch sedtiontaG6h to
fitting contact wwth the termnal pins 12. At this time, the push rod 58 15
nount ed on t hetlaeldelveassdtion 668, push rod 50 is maintained in an inwardly
pushed-in state. When the PC card Cis to be withdrawn out of the card

connector, the push t1. kS L , | oWl the nDip. 7 f the
act uat or member 74 ?‘gglﬁeﬁ%éﬁgéﬁ%ﬁfg‘g##ﬁgéj?’%t%gr'ﬁqﬁqs %&%‘% n %%}Lg%&? tﬁﬁder
an 20 urging Lé)rge of the cai.ll 'spring 56 acting on the push rod 50, the
pin to be mdvelAtERNE pAEHPR ORI Brisctats, dherctuatan membearnit isplaced)
of the drive section 66a. This state is as shown in FIG 7 and the push
button 58 is sin agpesition whersittis eetrastgkback ihtntiesl slidemn70i rAxnd ithe pushy
fromthe 27 header section 14. And the actuator 74 has its forward end
proj ected out obd SPisCHBRARE ifFR réfiffed Position.N Bifké 88E aéthiatol ﬁgﬁﬂe&'% is
button 58 is push in this state, the pin 76 Is guided along the drive
gg?;éogrgfgcggahﬁgtgé Ii'ﬁ?he Jodition _g b%nr%trrg.%\ﬁgé btarcl: i%é%ﬁé%iidgze ‘?rch“ whi l e

projection 48 of the link inembér 40 allows the link member 40 and

10 ejecting plate 32 to be freely moved without interfering with the actuator
member 74. When, therefore, the PC card C is inserted into the card
connector 10, the PC card C enables the link member 40 to swing, while '
pressing _the engaging section 36 of the ejecting plate 32, and séts 1n
fitting contact with the terminal pins 12. At this time, the push rod 58

15 mounted on the outer end of the push rod 50 is maintained in an

inwardly pushed-in state.

e
iz

When the PC card C is to be withdrawn out of the card connector,
the push button 58 is ﬁghﬂf pushed, allowing the pin 76 of the actuator
member 74 to be pushed out of the latching section 66b and, under an

| 20 urging force of the coil spring 56 acting on the push rod 50, the pin to be
fnoved past the return section 66¢ to the outermost end (FIG. 9) of the
drive section 66a. This state is as shown in FIG. 7 and the push button *

58 is situated in a position largely extended in a direction away from the
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toward the header body 14a side. By doing so, the projection 48 of the link
menber 40 is noved by the actuator nenber 74 and the |ink nmenber sw ngs
about the support shaft section 47 to nove the ejecting plate 32 outwardly.
The PC card C has its inner end | atched by,the 10 engagi n%l;%c&,*gns 36 of
the ejecting plate 32 and, together with tﬁ ej ecting pl at , pushed
outwardly. When the push rod is fully pushed to a pushed-in position, the
engagi ng section 44 (FIG 8) provided on the forward end of the |ink nenber
40 further pushesdeheedtivnddd Andihesathiatarf74 hashes fEweadeerd pagjebteshout
di sconnected away fromthe 15 termnal pins 12. Wen a push force on the

push button 58¢f ¢hé 6peARRE7SANFIG 28) APtHO¥RdePT0. Ththeé gﬁsh RittbASd & FHERY
section ‘66b under the urging force of the coil spring 56 and the act uator

menber 74 is r t L.nt.o-t | 70, ..B | e sh rod 50
I's held again g‘% Eﬁ%eﬁgg)’g@% %’3‘ g% 19%8@4‘#@?”% ﬂ’%/ﬂﬁdlge :;g?éﬁ%ﬁ ié#(?jl %ﬂggﬁ ?"‘HH,
the push button 58 is_|ocated sopnewhat nore on an outer side than in a
fully pushed-i BroR¥ys 66 gmd moges the astuatoxrpembereith wilniledpaingrprojrcted esent
enbodi nent. The sane reference nunerals are enployed to designate parts or
el enent s 28 toward shye hetiadgr body Hckeside. By doinig ety projectienid@iofhe  and
any further explanation is, therefore, omtted. In this enbodinent, a cam -

ggoove 66 iS PLAW MRehbdt 4@&%&1&% ckihie%#ctﬁfméeda? rhERAMRE 7208 d ¥Ae 1irfld

uator nenber 140 is slid

member swings about the support shaft section 47 to move the'eject_ing
plate 32 oﬁtwa_rdly. The PC card C has its inner end latched by the

10. ' engaging sections 3;6 of the ejecting plate 32 and, together with the
ejecting plate 32, is pushed outﬁvardly. When the push rod is fully
pushed to a pushed-in position, the engaging section 44 (FIG. 8) provided
on the forward end of the link member 40 further pushes the.PC card C

" outwardly after the PC card C has been disconnected é.way from the
15 | terminal pins 12.

When a push force on the puéh button S8 is released, the cam

A
e
3

follower pin 76 is set at the latching section 66b under the urging force of
the coil spring 56 and the actuator member 74 is retracted back into the |
slide 70. By doing so, the push rod 50 is held again gt the retaining
20 position. In this retaining position, the push button 58 is located _
somewhat more on an outer side than iﬁ a fully pushed-in position.
FIG. 10 shows another embodiment of the present embodiment.

The same reference numerals are employed to designate parts or elements

\

This Sheet

i



guide hole 152 in the inner end portion of the push rod 150. A cam foll ower
pin 76 extends fromthe actuator nenber 140 into the cam groove 66 and is
pushed by a | eaf spring 144 against the bottomwall of the cam groove 66. A
cylindrical forward end 142 of the actuat orzé;enber 10 140 i rT,gw? bet ween
an extended position as shown in FIG 10(B)*%and a retractediﬁﬁ on (a
position where it is retracted into a guide hole 152) by neans of the cam
groove 66 and cam follower pin 76. A projection 48 of a |ink nenber 40 can
be freely novedadrrespasidingtb4hiose ihdhe first-neertigred enrboafimteim gndsbnyod 152
when the actuator nmenmber 140 is retracted 15 back into the guide hole 152.

As evident fromurifersd@l8nafieAdsdifGeldte! BmifBAD connector of the present
i nvention, the actuator nmenber in the push rod is operated by the cam

provi ded at the header_,section,.and.the ejectin l.ate | ved throu t he
di rect operation of qph%u? %W%@rt' ascg.nb I%?OY%ggéf@&'?Y%Huzlﬁl ¢ Sl of
mechani sm equi pped card connector, that is, a card connector capabl e of
proj ecting the thgsheadaribodnifg. B actuatopanemberil4Osist slidahiy guided i the
manuf actured as a sinple and | owcost structure with a very high operation
reliability. guiifleSicled32hin theitindi @k portibeiof ghe giushirddé 500VvAe icheatl
position with the stand-off section in a corresponding position and in the
nop-inverted pasiihi : b < ' ' t: ' sane
RlbWeP ﬁl%‘r?‘é;l‘,r%t%ﬁ?ﬁfgéﬁtg&ﬁt éécﬁYfatBPkﬁéth?r 146 113%5‘ theé

S-"correspondi ng posi ection of the car& and in

# groove 66 and is pushed by a leaf spring 144 against the bottom wall of

the cam groove 66. A cyh'ndric_al forward end 142 of the actuator member
10 140is mov;ed between an extended position as shown in FIG. 10(B) and a

retracted position (a position where it is retracted into a guide hole 152)

by means of the cam groove 66 and cam follower pm 76. A projection 48

of a link member 40 can be freely moved in a slot 154 in the inner end

portion of the push rod 152 when the actuator member 140 is retracted
15 back into the guidé hole 152.

b N As evident from the above, according to the card connector of the
presént invention, the actuator member in the push rod is operated by
the cam provided at the header section and the ejecting plate is moved
through the direct operaﬁon of the link mem‘ber, so that the ejecting

20 mechanism-equipped card cdnnector, that is, a card connector capable of

~ projecting the push button only when the PC card is withdrawn, can be
manufactured as a simple and low-cost structure with a very high

operation reliability.

i




I nsertian/w thdrawal direction, so that it is possible to very sinply. nount
the card connector on any position of the printed circuit board. Wile the
present invention has been described in connection with the preferred _
enbodi nents of the various figures, it is é be 10 understood that other’
simlar enbodi nents nmay be used or nodific gi ons and additi%ﬂ% be nmade
to the described enbodi nent for performng the sane function of the present
i nvention w thout deviating therefrom Therefore, the present invention

shoul d not be Ii ni t Sth¢eotlmmaintobhmcketdsbingrset ilthe iavdreed poRiticn adth the
breadt h and scope in accordance 15 with the recitation of the appended

claims. 30 GiMdMBfrlsectioh Bla Rtk REUH ' i RLESLENY
mechani sm conpri si ng: ee? heaé“e;;ra sects?%%aﬁg%%rﬁa an gﬁgg?%%%?%ﬁkgﬁé%i ns
connected to a_PC.5 card: ejectin | at @ having en i ng sections for
engagi ng with Pﬂglt%?fgm%eggﬁﬁﬂﬁgl‘g? g?n‘gp%g isﬁg'éﬁ?‘?i”a_gﬁgvﬁ r aval
direction of the PC card; a |ink nenber having a coupling section so

coupl ed to fheCeiresppnging pesition alongdhewidshhdicectiors opthe PCsearid amd in the
swi ngably supported at the 10 header section in - a spaced-apart position

from the coupl ingertienyndthdranehl diféctions; [SoothaRiP i pbédiBld VS diRtplyiHEunt
the header section; a push rod having an inner end section di sposed

adj acent to theye card connector on any position of the printed circuit board.
,,I : _ While the present im;ention has been described in connection
with the preferre& embodiments of the -va'.rious figures, it is to be
10 understood that other similar einbodiments may be used or modifications
and additions may be made to the. described embodiment for performing
the same function of the ;Sresépt inveﬁtio_n without deviating therefrom.
Therefore, the present invention should not Be limited to any single_

embodiment, but rather construed in breadth and scope in accordance

15 with the recitation of the appended claims.
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header section and an outer end sect i-on spaced apart fromthe header
section and adalmtsesqeetgasrgaegpge Bcedn Urging force, whereby, when the outer 15

end section is utwardly extended position spaced apart from

t he header secti ﬁlﬂ m‘B”I!ldly pushed-i osition near tg_the header
section, the eje moved in a P?fg)card wi t hdr anaEIg?Pd®: i on
through the |ink nenber; urging means for the push rod toward the
outwardly extended p05|t|on and 20 an operation device whereby, when

the push rod i slimovedi BG eard renngcton dquippesd witnahejedting mxvdnhriismyosi t i on
by the urging force fromthe outer end section, the ejecting plate is
driven in the Rﬁbmprﬂuyg'thdrawal 31 di rection t hrough the |ink nenber,
when the urging force is released with the push rod set in the pushed-in

Comounat more on an Shcanct sedion BB ah Srl) BF ehbined e FoRaRfied ia HEC

push rod set I n tﬁ retai ned p05|t|on rece| ves the urging force through the
outer end séctiGHLt he push rod is unlatched so that the push rod is
returned to the extended position, in which the operation device has a

novabl e actuator nerdrecjedtisgoplate Anvirdgpengagingaedtions forengagingewithsthe' PG

and a cam provided at 10 the header section and adapted to operate the

act uat or nenbercﬁadaﬁ&lﬁ()s' taliﬁon Faflth¥értiif] WithdrQval Wikt Fe)%ﬁ?]g 2 7

m)vedfromthe ext ende totﬁe push-in position, proj
g?é?;g?l t)neo?ct uatory HEEDr%EnEber%g L8l %céggplgggs Iscteclzt%]n S0%0 %g t yejet:crt]:mg
' plate as to be swingable, a support section swingably supported at the
10  header section in a spaced-apart position from the coupﬁng seetion, and a
projection projecting toward the side of the header section;

a push rod having an inner end section disposed adjacent to the
header section and an outer end section spaced apart from the header
section and adapted to receive an urging force, whereby, when the outer

15 end section is moved from an outwardly extended position spaced apart
“ from the header section to an inwardly pushed-in position near to the
header section, the ejecting plate is moved in a PC card withdrawal
direction through the link member; urging means for urging the push rod
toward the outwardly extended position; and
20 an operation device whereby, when the push rod is moved from the

extended position to the pushed-in position by the urging force from the

outer end section, the ejecting plate is driven in the PC card withdrawal

A



the Iink menber, a latching section for, when the push rod is situated in
15 the pushed-in pomiidshed HA Bket RPladéddi Ng force is rel eased, retracting the
actuator nenber to a gageable with the projection to latch

t he actuator nenber aiﬂ!lﬂﬂ%i"ﬁﬂ@[push rgii from bei ng retﬂ_?bd,éo t he
extended position, an ion for, when the pushrod 1'n the

retai ned position receives the urging force through the outer end section,
20 unlatching the actuator nenber to nove and guide the actuator nenber to
the retracted $ectienthroughthe link member, whem fle togingfoseeingeleased aith 1,
wherein the header section has a side projection situated on the projecting

side of the |itle pashaovdssqtrinjthetpushaiith gb@itidﬁ,fmetdiﬂeﬁ%miaé&tmrgldtdﬁeé ai l
provided at 5 the side projection and guiding the inner end section of the

push rod al ongygding [ | - 6]l ' t | [ of
t he push rod has ghﬁ%ﬁ-lbgvga rs# ‘i%er é@‘ﬁggﬁ%er{ gﬁ@ﬁg}ﬁﬁe‘ﬁgﬁ‘% gg%?ﬂ%ﬁ%ﬁ%rtﬁ%ﬁbed
I n an superinpgsed rel at.ion tq the m, and .t he actuator ,mepber is unt ed
in the slider PBF&?@'&P&H%“%@B » Wheg s pysh fod set inthe rgtgineds  he 10
slider facing the header section. 3. The card connector according to

clai m 2, wher eposition receivesdhemnging forre threughpbe duter kad dectioms theiplesh
and has its anount of projection out of the opening restricted by the

'-S.ggpﬁer. 15 4.rod i@nkittHed ¥0N@Rit the PifsH fobd e Feurhed TodhedX@eRHEdt he push
5od has

A

position, in which the operation device has a movable actuator member

sate
DR T

disposed at the inner end section of the push rod and a cam provided at |
10 the header Section and adépted to operafe the actuator member and the
cam has a drive section for, when the push rod is moved from the
extended position to the push-in position, projecting and guiding the
actuator member to a projected position engageable with the projection of
the hnk mexﬁber, a latcfﬁng section for, when the push rod is situated in
15 the pushed-in position and the urging force is released, retracting the
actuator member to a position not engageable with the projection to latch
the actuator member and prevent the push rod from being returned to the
extended position, and a rcfurzi section for, when the push rod in the
retained position receives the urging force through the outer end section,
20 unlatching the actuator member to move and guide the actuator member

to the retracted position.

e



an bperatlon arm coupl ed to one end of the slider and an outer end of the
opefiad ¢Hal Had Bleh R&pRlcaes the urging force. 20 5. The card connector

acco%ﬂ“g}l!l"iﬂjﬂm 1, further conprising: a connector frame having the
head a pair of opposed arm sggtions extendin I oth side
ends section and 33 gui di ﬁg t he side 'edge%ﬁ"@?eé)PC card

al ong an insertion/w thdrawal direction of the PC card; a plurality of
nount brackets, each, having a body section fitted 5 over the connector
frame, a stand2off Thetcaod connentimacdording teecladmyl seherein thedhesteri ni ng a
predet erm ned di stance between the connector frane and a printed circuit

board, and a CQéﬁdﬁﬁa&%&idﬁ?%m BubicbhBeprafetiid s @2 limk0 an

opening of the printed circ ard and fastened by .fastening nmeans from
an opposite side rinted circui.t,. 10 board, and fixjng.fhe cqnnector
franme to the pﬂ?%ﬁ%ﬁ*%ﬁ@%ﬁo O%l?% Pr%g}rég ﬁh%c?g{ %ﬂg lﬂ)gléldes‘g"di BW‘ﬂgﬁdi one
of the body of the nount bracket and_ connector franme and an_associ ated
retaini ng c¥ anthe sidecRraiection andegwiding the innemend gection of thaguisinrods t he
retaining clawwith the latch hole, the nount bracket fixes its body
section to thealmgentinsefticarywithdravial direction,theninney @rideseqiiva bf tie plushhe
mpunt bracket with the stand-off section set in a correspondi ng opposite

si.de and in a RNKHLRLhbAdwPSIRdr Slidatid Q1dy Bid BlidPrdil RAd  sirdfiked n bR

same correspondl ng. position .

P superimposed relation to the Cam and the actuator member is mounted

in the slider and projectable out of an opening in that side wall of the

10 slider facing the header section.

3. The card connector according to claim 2, wherein the actuator
member has a stopper latched by the slider and has its amount of

projection out of the Opéning restricted by the stopper.

15
4. The card connector according to claim 2, wherein the push rod has
an operation arm coupled to one end of the slider and an outer end of the
operation arm receives the urging force.

20 S. The card connector according to claim 1, further

comprising:
a connector frame having the header section and a pair of opposed

arm sections extending from both side ends of the header section and

. * [ L M S * .



along a wi dth direction or' tne PCcard and inserti-on/withdrawal direction
.of the PC card. 20 nnector according to claimb5, wherein
t he arm sections are bﬁ( vﬁée same construction. 34 7. The card

connector according rein th cam is |located Q_@,})éane
substantial ly orthog in V\:hl % the ej ecting p#’ ‘@ 'S noved

and a drive section of the cam projects and guides the actuator 5 nenber
toward a direction substantially orthogonal to the insertion/wthdrawal
direction of tgaiddgthedidsedge 6ficthe POicarhalkeigodn dgsartidnygvitlodrvealm 2,
wherein the cam has a groove in the side projection and the actuator nenber

e 3 (MR AT digyal g L1 grcove and 12 werng wrged
the bottomwall of yf)‘f xgaﬁ) gt mount brackets, each, having a body section fitted
5 over the connector frame, a stand-off. section extending from the body
section and retaining a iaredetermined distance between the connector
f frame and a printed circuit boarc_l, and a coupling section extending from
ﬁﬁ; _ the stand-off section into an opening of the printed circuit board and
. fastened by fastériing means from an opposite' side of f:he printed ciréuit
10 board, and fixing the connector frame to the prﬁted circuit board,
wherein a latch hole.is provided in one of the body of the mount bracket
énd connector frame and an associated retaining claw is provided on the
other and, through the engagement of the retaining claw with the latch
hole, the mount bracket‘ fixes its bodsr sectiqn to the c.onnector'frame, and
15 in an inverted position of the mount bracket with the stand-off
section set ina corresponding opposite side and in a non-ihverted
p;.)sition, the éoupling section is set in the same corresponding position
along a width direction of the PC card and insertion/withdrawal direction
of the PC card.
20

6. The card connector according to claim 5, wherein the arm sections

are of mutually the same construction.

_ .
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7. The card connector according to claim 1, wherein the cam is located
in a plane substantially orthogonal to a plane in.'which the ejecting plate
is moved and a drive section of the cam projects and guides the actuator
member toward a direction substantially orthogonal to the

insertion/withdrawal direction of the PC card.

8.  The card connector according to claim 2, whereiﬁ the cam has a
groove in the side projection and the actuator member has a cam follower
pin guided along the groove and is spring-urged tdward the side projection
and the cam follower pin is set in contact with the bottom wall of the

groove.

-

t Has Been Re; laced
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