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APPARATUS Field of the Invention This invention generally relates tiPRné
&rt. of electrical connectors and, partigularly, to an ejector nechani skPrY-
for ejecting an I1C card from a header connector, the mechanismbeing
adaptable for use with a variety of header connector configurations.

Background of - the Invention Generally, |IC cards or packs, jﬁfm'ﬁiﬂnﬂﬂiﬂilird

cards, are data input déevices whiSPECIFIGATION i cally
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Field of the Invention

This inventidn generally relates to the art of
electrical connectors and, particulatly, to an ejector
mechanism for ejecting an IC card from a header connector,
the mechanism being adaptable for use with a variety of
header connector configurations. | '

it

ackgrou the Inventioj

Generally, IC ‘cards or packs, such as memory
. cards, are data input devices which are electrically
19 connected to an electronic apparatus or storage device, )
such as a word processor, peréonal_ computer, or other
electronic 'apparatu. The data stored in the IC card is
transferred to the _electronic' apparatus. Memory cards are
portablé instruments which are readily inserted and
15 extracted from a connector apparatus, such as a header
connector, which may be used with the IC card for removably
coupling the IC card to a printed circuit board, for

instance. ' '
A conventional connector apparatus for an IC pack
20 or memory card includes a generally U-shaped frame having
a pair of guide grooves inside a pair of side frame
portions, with a connector section joining or extending
between the side frame portions. Generally, the connector
apparatus defines a tern_iinating end and a mating end, the
| 25 mating end includihg the quide grooves. A planar IC card
is inserted into the apparatus within the side gquide
grooveé. A transverse array of éock_et terminals at a lead
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connected to an el ectroni c apparatus or storage device _such as a word
processor, personal conputer, . or other electronic gﬂpgrs L3 eﬂdHtsaBeenRTlaced

stored in the IC card is transferred to he el ectroni c apparatu
cards are portable instrunents which readily inserted '"
extracted froma connector apparatus, such as a header connector,

be used with the IC card for renovably coupling the IC card to a prlnted

circuit boar ded f ng é”cﬁz Bakq" %éﬁﬁ%ﬁgnﬁﬁhﬂéép%{ aEQéoE‘iEt@& Ic

pack or nenory |uc udes a gener rane having a
gui de groovesa¥ﬁ§Yd9faPBB|Fe§m #@e connector section.

Such connector apparatus often are provided as

header connectors' used for interconnecting the semi-

5 conductor circuit of the IC card to an external circuit
| such as a main electronic unit} The header connector may
be used with an IC card for removably coupling the IC card

to a printed circuit board. The IC card is inserted into

the header connector and is extracted therefrom as needed.

190 The extraction force of the IC card, i.e. the force between
the respective terminal pins on the header connector and
the respective socket terminals on the IC card, is
relatively high due to the tight fit required to obtain a

. - good electrical interconnection between the terminals.

15 These terminals. typically are disposed at a high density-
which further increases the extraction forces. Originally,
when an IC card was 'to be extracted from a header
connector, the card was grasped by a user and simply pulled
out.

‘20 A variety of ejector mechanisms have been
incorporated in various connector apparatus, such as the
header connectors, for facilitating ejection of the IC card
from the connector. Such ejector mechanisms have been
incorporated as inteqgral or unitary devices fabricated as

25 . a part of the connectoi: apparatus or header connector,
itselt. Such assemblies or systems have proven quite
expensive and elaborate. On the other hand, separate
ejector mechanisms have been provided for assembly or
mounting to or'about the header connector; such as after

30 the header connector has been coupled to a printed circuit
board. _

A typical Ic'card;ejector mechanism includes at
least an ejector frame for mounting about the header
connector. An eject lever is mounted either on the'ejector "



v

portions,

frame portions.

IC card is inserted into the apparatué‘%ﬁthin the side guide g
transverse array of socket termnals at a | ead 2 edge of the

W th a connector section joining or extending between the side

General |y, the connector apparat u®3d@58n&EP dlhisSheri HaBeshR

&nd and a mating end, the mating end including the guide groovﬁlﬂlﬂ
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el ectrically connect an associated array of pin termnals on the connector

secti on.

o

frame, the header connector or therebetween. The eject
lever is‘édapted to engage and eject the IC card from the
header connector. A push-rod is slidably or reciprocally
mounted on the ejector frame for actuating the eject lever.

A problem which presently exists in the industry
involving 1IC 'cards, header connectors and ejector
mechanisms for electronic use is the 1lack of any
conventional or universal components. This invention is
directed to solving these problems by providing an ejector
mechanism which has a single "universal" card ejector frame
and push-rod for use ﬁith various header connectors, and
ejector configurations. _

Specifically, ‘although the method or type of
ejection (e.g. a card tray or direct contact with the card)
differs from manufacturer to manufacturer, some industry-
wide standards (e.g. "PCMCIA") and or practices define
certain features such as card/header polarization, card and
connector packaging dimensions, ESD/grounding features and
the liké. For'example,'the standard insertion direction of
a typical IC card is "printed side up" which requires

'poiarizing'means to ensure proper insertion when the header

is mounted on the upper surface of a printed circuit board.
Such a configuration is referred to as a “"standard" type of
header orientation. When the header connector is mounted
on the lower surface of the printed circuit board, and the
polarization of the card and the header remains the same
(i.e. the card is inserted "printed side up"), the
configuration of the header is now referred to as a
"reverse" type due to the different configuration of the
header with respect to the underlying mounting surface. In

_addition to the type of configuration based on polarization
and mounting surface, users may have a preference as to

where the ejéct button (i.e. push-rod) of the ejector
mechanism is located. In other words, the eject button may



Such connector apparatus often are provi ded as header connectors used
~for interconnecting the seni- conductor circuit 93r268e qm’sghegmaggeenRe ]aced

external circuit such as a nain.electronic unit. The header
be used with an I C card for rempvably c4oupl ing the 1C card to HHHrm ",

circuit board. The ICcard is inserted into the header connect
extracted therefrom as needed. The extraction force of the IC card, i.

the force b
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s48FFfab8l r the lower surface of a printed circuit board,
the user has an option of having the push-button on ‘the
left side or the right side of the header in either of the
"standard" type header configurat:.on or the "reverse" type
header configuration.

Because of the myriad of options described above,
and because there is no standard dictating either the
position of the push-button or the orientation/polarization
of the IC card, a manufacturer inventories a number or
variety of ejector frames, p\ish-buttons, levers and headers
to satisfy customer demands. This requires design and
building of a considerable number of separate molds and
other tooling as well as i_nventory of a variety of parts-
and options. . It is readily apparent that such options
become very costly. This invention is directed to
eliminat_j.ing these vatious problems.

Summary of the Invention |

An object, therefore, of the invention is to
provide a new and improved ejector mechanism, particularly
a "universal® mechanism, for ejecting an IC card from a
header connector, such as a header mounted on a pfinted
circuit board. o | '

In the exemplary embodiment of the invention, the
ejector mechanism includes a _generally_ L-shaped ejector

frame having an upper face and a lower face. ' The frame is

adapted to be mounted in a first position about the header
connector with its lower face on the printed circuit board.
The frame has an 'in_tegrally formed channel located along
one side of the header connector. . An eject lever is
pivoﬁally mounted on the ejector frame and has a first

" lever end and a second lever énd. The seco'nd lever end is



These term nal s typicélly are disposed at a high dggs gy ﬁhlch further
I ncreases the extraction foreces. Originally, carﬂllw&@ths(Bebxﬂ{eﬁla

“%extracted from a header connector, thecard mg grasped by a tﬂm "Iﬂ",”l, Il
sinply pulled out. A variety of eJector mechani sms  have
i ncorporated in various connector apparatus, such as the header
~connectors, for facilitating ejection of the IC card fronlthe connect or.
Such ej ect oraduptiehi tot engagebeand | ejecpothecdGiscard egrem thellidader
Cemmcsof "SGR RA 018hgh e BBEC O S IR B 1 ffunt e
_ in the channel and has a first rod end pivotally associated
with the first lever end of the eject lever and a second
5 rod end for manual actuation to effect pivoting of the
eject lever and consequent ejection of the IC card.

' The invention contemplates the provision of means
for mounting the ejector frame in a second position about
the header connector with the upper surface of the frame on

10 the printed circuit board and the integrally formed channel
and push-rod located along the opposite side of the header
connector. Therefore, the ejector frame and push-rod can
be used either as a "right-hand" or a "left-hand" ejector
mechanism without. altering the header connector.

lis Generally, the invention contemplates that the.
ejector frame and the header connector have complementary
interengaging mdunting means for mounting the frame and the

header connector to the printed circuit board. The
mounting means are interengageable in either of the first
- 20 or second positions of the ejector frame. In other words,

the means for mounting the ejector frame in the second
position also comprise the means for mounting the ejector
frame in the first position.

‘The channel in the frame is constructed and

25 'dimensioned to be located entirely within the bounds of the
upper and lower faces of the ejector frame which define a
given thickness of the frame. The pushvrod is constructed
and dimensioned to be disposed entirely within that given
thickness. Preferabiy, the ejector frame is a one-piece

30 structure unitarily molded of plastic material.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description  taken in connection with the accompanying
drawings.



expensi ve and el aborate. On the other hand, separg§e,ggegpor mechani sms

have been provided for assenbly or nounting to or a out t he haadsme£mBamR

such as after the header congector has been coupl ed l“HﬂL
e

connect or,

circuit board A typical |C card ejector mechani smincludes at
ej ector frame for nounting about the header connector An ej ec

Y

nmounted either on the gjector 3

e e wings
- The features of this invention which are believed
to be novel are set forth with particularity in the append-

ed claims. The invention, together with its objects and

the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is an exploded perspective view of a
connector apparatus which includes a header connector
mounted on a printed circuit board for receiving an IC
card, and including the ejector mechanism of the invention;

FIGURE 2A is a perspective view of one of the
connector apparatus and ejector mechanism assemblies
mounted on éach side of a printed circuit board, with the
push-buttons of both assemblies on the left as viewed in a
direction along arrow "F";

FIGURE 2B is a view similar to that of Figure 2A,
but with the ejector mechanism for the top assembly
oriented with the push-button on the right side thereof;

' FIGURE 3A is a top plan view of the ejector frame
and push-rod in a right-hand orientation; '

FIGURE 3B is a side elevational view looking
toward the right-hand side of Figure 3A;

| FIGURE 3C is a top plan view of the ejector frame
~and push-rod in a left-hand orientation;

Ll

FIGURE 4 is a perspective view of the ejector

frame; : : _ : ,
| FIGURE 5 is a perspective view of the ejector
frame as shown in Figure 4, with the push-rod assembled
fhereto; | . '

FIGURE 6 is a somewhat schematic end elevational
view of a pair of connector apparatus/ejector mechanism
assemblies mounted respectively on a pair of spaced printed

;ilaced




frame, the header connector or therebetween. The ¢gj gcé Iev I s adapt ed to
engage and eject the IC card fromthe header connec

ughls Bleeit Hag Been
slidably or reciprocally nounted on the7_Jector frame for actu
ej ect lever. A problemwhich presently éxists in the |ndustry [
cards, header connectors and ejector nechanisns for electronic use
Is the lack of any conventional or universal conponents. This

i nvention is d Vi esRaPl ovj, i n
oehani am whE E oA | boel, 3’%‘2@2’3 BERAIBuBYoRECTbE ¥hal HER
for use w t hmeshasisme éﬁbﬁnﬂﬂﬁﬁﬁﬁcﬂ g%ﬂﬁﬂ%}ector confi gurations.

FIGURE 7 is a somewhat schematic end elevational
view of two assemblies mounted on opposite sides of a
printed circult board with the push-buttons of both
assemblies belng right-hand oriented; and

FIGURE 8 is a view similar to that of Figure 7,

- with the push-button of the bottom assembly being left-hand
oriented.

in



Specifically, although the nethod or type of ejection (e.g. a card tray or
direct contact with the card). differs from manuf act33e258031’rarTme§h¢etHaeBpenRe la
sone industry- wi de standards (e.g. "PCMCIA") and or practices

~certain features such as card/ header pdBari zation, card and con

packagi ng di nensi ons, ESD/ groundi ng features and the i For exanple

the standard insertion direction of a typi cal I C card rs prr nted side up

whi ch requi res en t he header
I S nount ed orfFtine uch a

configuration is ref er rRefexramgatdstlaeddnHimgeemfgrm detahl atand.
Wien the heaqgn.fONRelt Fidiird®W' €h  connector apparatus, generally

designated 10, is shown to include a header connector,
5 generaliy designated 12, mounted on a printed circuit board
14. Generally, heeder_cqnnector 12'receives an IC card 16
inserted through a stampe& and formed metal guid'e 18 into

a mating end 20 of the header connector. An ejector
mechanism, generally designated 22, is mounted about header

10 | .connector_: 12 for ejecting IC card 16 from the header
connector.

Referring to Figure 2A in conjunction with Figure

1, one of the connector apparatus 10 is mounted on each

opposite side of printed circuit board 14 .which can be

15 considered to have a top surface 24 and a bottom surface

26. One of the connector app’aratus is mounted on each of

the top and bottom surfaces of the printed circuit board as

seen in Figure 2A. However, for purposes of describing a

single eonnector apparatus 10, reference is made to the top

20 apparatus fully visible in Figure 2A in conjunction with
Figure 1.

More particularly, header connector 12 includes

a terminating end 28 opposite mating end 20, along with

first and second opposite sides 30 and 32, respectively,

25 extending between the ends. A pair of guide grooves 34 are

provided on the insides of opposite sides 30 and 32 for

guiding a leading edge 36 of IC card 16 into mating end_ 20

- of the header connector. As is well known in the art, a

transverse array of socket terminals (not shown) along

30 lleadin'g edge 36 of 'IC card 16 electrically interconnect

.with an associated array of pin terminals 38 extending

through a' connector section 40 of the header cor_mector.

Although not visible in the drawings, pin terminals 28 have

pin portions within mating end 20 for insertion into the



on the lower surface of the printed circuit board, 8adaggegpol arizati on of
the card and the header remains the sane (i.e. the card is Thi Been Replaced
“printed side up"), the configuratior9ef the header is now1reg rir" ||

a "reverse" type due to the different configuration of the head

respect to the underlying nounting surface. |In addition to the type of

configurati-on based on polarization and nounting surface, users may have a

preference assackehertenminalecalong ondge. 36 p@sh- tbe) IF ward) ect Bhe
mechani smi s ¢&eiRalls! ha¥e otay P’ Portidhsei (s PHEEPRiBRY into plated-

through holes 41 br connection to surface mount traces (not
' shown) on printed circuit board 14 to effect an electrical
5 connection to the board.

Stamped and formed metal guide 18 includes a pair
of side flanges 42 having tabs 44 insertable into slots 46
in printed circuit board 14. This properly positions the
guide relative to the board and header connector 12. The
10  guide also has a pair of apertured ears 48 for alignment
with holes 50 in the printed circuit board and for
receiving a pair of fasteners 52 for securing the guide to

the board. _ '
Ejector mechanism 22 includes a one-piece
15 unitarily molded, generally L-shaped ejector framen
genefally designated 54. The L-shaped configuration
thereby defines a base leg 54a and a side leg S54b. The
ejector frame further has an upper surface S54c and a lower
surface- 54d. An inwardly directed groove 56 is formed in
20 base leg 54a generally facing header connector 12. A
channel 58 is formed in side leg 54b. A slide block 60 is
formed on the distal end of side leg 54b. A pair of
mounting ears 62 and 64 project inwardly of base leg 54a,
_ and the mounting ears have apertures 66 thefethrough for

25 receiving fasteners 68.

L-shaped ejector frame 54 is adapted for mounting
- to printed circuit board 14 about header connector 12 as
seen in Figure 2A. In the configuration shown, base leg
S4a of the ejeétor frame is disposed generaliy parallel to
30 and alongside the rear of terminating end 28 of the header
connector. The header connector has apertured mounting
ears 70 and 72 which'align with mounting ears 62 and 64,
respectively, of the ejector frame for receiving fasteners
68 therethrough to conjointly mount . the ejector'frame and




be on the left side or the right side of the headerg315g§e§gre mhere t he

header is nountable on the upper surface or the | ower surface is eplaced
circuit board, the user has an option ofghaving the push-button ﬂ ,l
side or the right side of the header in -either of the "standard'

header configuration or ‘the "reverse" type header configuration. Because of

the nyriad of options described above, and because there is no standard
dictating eittiee headewrsicommector htopthe prtimtedrcibeuit board. The

ori ent at i on/ pRLAEiK2ha Fadtehlf 45 (¥ bidud® 1Y AChYLEEL1BRCR) BhyCErPow

nunber or )
"F") described above in relation to securing metal guide 18
to the printed circuit board, also passes through a hole 74
5 in slide block 60 at the distal end of side leg 54b of the

ejector frame to conjointly mount the frame and the metal
guide to the printed circuit board.
An eject lever 76 1s ‘mounted in groove 56 of
ejector frame 54 and also in a groove 78 along terminating
10  end 28 of header connector 12. The eject lever has a first
" lever end 80 and a second_lever end 82 provided with a
projection 82a. The projection at the second lever end of
the eject lever is adapted to engage and eject IC card 16
from header connector 12. A pin 84 is insertable through
15 first lever end 80, for purposes described below. R
. An elongated push¥rod 86 is reciprocally mounted
in channel 58 within side leg 54b of ejector frame 54. The
push-rod has a guide groove 88 for receiving slide block 60
at the distal end of side leg 54b of the ejector frame.
- 20 The push-rod has a first or inner end 86a with a hole 90
therethrough for receiving pin 84 to pivotally connect the
inner end of the push-rod with first lever end 80 of eject
lever 76.' A second or outer rod end 86b defines a push-
button for manual actuation to effect pivoting of eject
25 lever 76 and consequent ejection of IC card 16. The eject
lever has a pivot boss 76a (Fig. 1) which engages within
groove 56 of ejector frame leg 54a to allow pivoting of the
lever thereabout. In essence, manual pushing of push-
_ button 86b causes push-rod 86 to linearly move in the
30  direction of arrow "A" within channel 58 of side leg 54b.
With the inner end of the push-rod pivotally connected to
end 80 of ejeét 1ever 76 by means of pin 84, that end of
the eject lever will pivot in the direction of arrow "c"
(Fig. 2a). This will effect pivotal movement of the



vari ety of ejector frames, push-buttons, |evers and ﬁe_%c_j.’%r
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cust oner denmands. Thi s requi.res design and buil ding a congjl
nunber of separate nolds and other tooligg as well as |nventor2 n ﬂﬂl
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" of ejector._ frame 54. Channel 58 for receiving push_-rdd 86

engage leading edge 36 of IC card 16 and_eject the IC card
out of the apparatus in the direction of arrow "E" (Fig.
24). .

Before proceeding with the other drawings to
illustrate the "universal“ aspects of the invention,
referring to Figures 3A-5 in conjunctioh with Fiqures 1-2B,
it first should be understood or observed that upper and
lower faces 54c and 54d define an overall given thickness

is located entirely between the upper and lower faces of
the ejector frame. The construction and dimensions of
push~rod 86, including. push-button 86b, are such as to be

' dispos_ed entirely within the given thickness of the ejector.

frame as defined by its upper and lower faces. Therefore,
the ejector frame and push-rod can be mounted on printed
circuit board 14 with either the upper face or the lower
face of the ejector frame mounted to the printed circuit
board. still further, mounting ears 62 and 64 of the
ej_éctor frame are located generally. centrally between the
upper and lower faces of the ejector frame, as is quite
cleariy shown by mounting ear 62 in Figures 1 and 2A.

- Therefore, the mounting ears will be located the same

distance from the printed circuit board regardless of
whether the ejector frame is mounted to the board with its
upper or lower face oriented up or down. Regardless of the
orientation, the mounting ears will be alignable and

. interengageable with mounting ears 70 and 72 of header

connector 12 for receiving fasteners 68. The same is true
for slide block 60 which receives one of the fasteners 52.
It does not make any difference whether the slide block

faces up or down as to its ability to receive the fastener

?i‘ig.f ri) a tﬁader
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circuit board. I'n the exenplary enbodi nent of the |nvent|on the €j ector
nmechani smincludes a generally L-shaped ejector fran®
and a |lower face. The frame is adapted. #f»be nDunted |n a flrst
about the header connector with its |lo face on the printed ci
board. The frame has an integrally formed channel |ocated al ong one sid

t he -header connector. An eject lever is pivotally nounted on the eJector

frame and hasaﬁ&'déﬂuﬁé”@ﬁeeQ?eéﬁQraf§§ﬁ8n@o %H@'ﬂ?Yntedngiféﬁf@db$§¥
end is in one of the other of holes 50 through the board.

W:Lth the understandings set forth 1mmed1ate1y

above, a comparlson now is made between Figures 2A and 2B.
5 No new reference numerals are added in any of these figqures
because all of the components shown therein are identicai
to the above detailed description. However, note in Figure

-2A that ejector frame 54 is mounted on the top surface 24
of printed circuit board 14 with the lower face 54d of the

10 ejector frame mounted on the printed circuit bdard and the
upper face 54c of the ejector frame facing upwardly. Now,
reference is made to Figure 2B wherein it can be seen that
ejector frame 54, along with pushérod_ss, has been flipped
. over so _tnat its "upper" face 54c (i.e. upper face in
15 Figure 2A) is mounted to the top surface 24 of printéd
circuit board 14, while the "lower" face 54d (i.e. lower

face in Figure 2A) of the ejectot frame faces upwardly.
Figure 2A shows the top connector apparatus 10 with ejector
frame 54 and push-rod 86 in a configuration which can be
20 called a "}eft-hand” configuration with push-button 86b at
- the left of the apparatus as viewed in a direction along
arrow "F". Figure 2B shows the ejector frame and push-rod

in a configuration which can be called a "right-hand"
orientation, with push-button 86b at the right of the
25 apparatus as viewed in a direction along arrow "F". The
only modification whatsoever that is necessary to convert
the connector apparatus from a left-hand orientation to a
right-hand orientation is to change the construction of the

simple stamped and formed metal eject lever 76 so that its

30 eject end is reversed. Otherwise, all of the components of
- the connector apparatus mounted to top face 24 of printed

circuit board 14 in either Figures 2A or 2B are identical,
including ejector frame 54, push-rod 86, header connector

12 and guide 18.

1



5 adapted to engage and eject the IC card fromthe q§$ g Cgpnector. An
el ongated push-rod is reciprocally munted in the chann and ITas Skeef Has Bten Replace

rod end pivotally associated with the figgt lever end of the ej eﬁm mull III
and a second rod end for manual actuation to effect pivoting of
| ever and consequent ejection of the IC card. The invention contenplates
the provision of neans for nounting the ejector frame in a second position
about the header conneé:tgauyvipfgﬁbesupneranwrjgacg,m hhgebbRdE dohriettor
printed circult 203t "o "fouhted oY BLGH $U33%e 26 of printed
circuit board 14 in a "left-hand" orientation. In essence,
ejector frame 54 and push-rod 86 are mounted to the bottom
surface of the printed cirouit board in the identical
relative orientation as is shown on the top of the board in
Figure 2B. ' | '
‘The versatility of "universal" ejector frame 54
and push-rod 86 can be imagined. For instance, Figure 6
10 shows a "right-hand" connector apparatus 10A mounted to the
underside of a printed circuit board 96 which is spaced by
a spacer 98 above a second printed circuit board 100. A
"left-hand"_connector appa:etus 10B is mounted to the top
~ of printed cirouit board 100. It can be seen that push-
15:. buttons 86b of the ejector mechanisms of the two oppositely.
oriented connector apparatus are in vertical alignment and
ciosely adjacent to each other. Such a system might'be
used, for instance, where a space 102 is required below
connector apparatus 10A for mounting circuit components on
20 top of printed circuit board 10, but to keep the push-
buttons of the ejector mechanisms in close juxtaposition.
Figure 7 shows a system wherein two right-hand
apparatus 10C and 10D are mounted on opposite sides of a
printed circuit board 104. This system generally is just
25 the opposite of that shown in Figure 2A wherein two “"left-
hand" apparatus are mounted on opposite sides of printed
circuit board 14. 1In all three systems shown in Figures
. 2A, 6 and 7, the push-buttons 86b of the two apparatus in
each depiction are in vertical alignment or close
30 proximity.
Lastly, Figure 8 shows an end elevational view of
a "left-hand" apparatus 10E mounted on the top surface of
a printed circuit board 106, and a "right-hand" apparatus
10F mounted to the bottom surface of the board. Of course,

In



"vight-hand" or a "left-hand" ejector mddTani smw thout alterin
connector. Cener aI ly, the invention contenplates that the eject
t he header connector have corrpl enment ary I nt er engagi ng nounti ng neans for

The mount i ng RESRSHREEAT afEn6E the Bt SPRHALER LAE 8 ot oFHEedbF
positions of slhdecjtheweof; aand phshebhtt_owolséb_, dfheapparstior 10Bulsi Bt t he
jector frameehd WiGiecode PEREEREE. % ¥ UG, '{ife "EPREeREnBRH" 10
Figure 8 simply is the opposite of that shown in Figure 2B.
5 In each system or configuration shown in Figure
1, or Figure 2a, or Figure 2B, or Figure 6, or 'Figure 7, or
Figure 8, ejector frame 54 - and push-button 86 are identical
in construction. It is readily apparent that a huge
savings in manufac{:uring costs and inventory maintenance

and push-rod | ocated al ong the opposite side of the HRh8 Ribnrl‘aSSIQétHasBeenR laced
Therefore, the ejector frane and push-rod can be used either asér" eﬂ

10 are afforded by the invention.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristice thereof. The present
examples and embodiments, therefore, are to be considered

15 in all respects as illu_si:rative and not restrictive, and
the invention is not to be limited to the details given
herein. o | |



frame in the first position. The channel in the frarmsi-sssonptruct ed and

di mensi oned to be located enti.rely within the bounds of the upp® lmﬁ@miamem

faces of the. ej ect or frame which defi ne-¥Ti ven t hi ckness of the
that given thickness. Preferably, the ejector frane is a one-ptece

The push-rod is constructed and dinmensioned to be disposed enti
structure uni {aLi nol ded of plastic nmaterial. O her objects,
advant ages of vention will. be apparent fromthe follow nHim“HilmHﬂﬂll " IIII
descri pt ion taken in connection with the acconpanying draw ngs.:
1. In an ejector mechanism (22) for ejecting an
IC card (16) from a header connector (12) mounted on a
printed circuit board (14), the ejector mechanism including
5 a generally L-shaped ejector frame (54) having an
upper face (54c) and a lower face (54d), and being
mountable about the header connector (12) in a first
position on its lower face, wherein an integrally formed
channel (58) of the ejector frame is located aiong one side
10 (30) of the header connector,
an eject lever (76) pivotally mounted on ‘the
ejector frame and having a first lever end (80) and a
second lever end (82) , Wherein the second lever end has a
projection (82a) adapted to eject the IC pack from the
15 header connector, and
' an elongated push rod (86) re_ciprocally mo’un_ted
within the integrally formed channel of the ejector frame
and having a first rod end (86a) pivotally associated with
first lever end of the eject lever and a second rod end _
20 (86b) adapted for manual actuation for effecting pivoting
of the eject lever and ejection of the IC card,
wherein the improvement comprises:
the ejector frame is mountable in a second
position about the header connector (12) on its upper face
25 - (54¢c),
where:.n the J.ntegrally formed channel of the
ejector frame is located on an oppos:.te side ( 32) of the
header connector.



6 Brlef Description of the Drawi ngs - The features ®&3-2%8s BPventi on which

are believed to be novel are set forth with particularity int I“ Il
clainms. The invention, together with it36objects and the advan“ﬂ““ﬂ“ﬂ" “n I“"“
t hereof, may be best under st ood by reference to the follow ng déscfiptioh °

taken in conjunction with the acconpanyi ng draw ngs, in which |ike

f
reference nunerals i dent) ;)i ke o SHEDL Spddhdhfod 45 T 14001

1, wherein the ejector frame (54) and the header connector
(12) have complementary interengaging mounting means (60,
62, 64, 70, 72) for mounting the frame and the header

5 connector to the printed circuit board (14), the mounting
means being interengageable in either said first and second
positions of the ejector frame.

© 3. In an ejector mechanism as set forth in claim
1, further comprising means for mounting (60, 62, 64) the
10 ejector freme.ln said first and second positions.

4., In an ejector mechanism as set forth in claim

1, wherein sald upper and lower faces (54c, 54d) of the

. ejector frame (54) define a given thickness of the frame,

| and said push-rod (86) is constructed and dimensioned to be
15  disposed entirely within said given thickness.

5. In an ejector mechanism as set forth in claim

1, wherein said channel (58) is constructed and dimensioned

| to be located entirely between the upper and lower faces
(54c, 544) of the ejector frame.

20 6. Inan ejector mechanism as set forth in claim
S, wherein said upper and lower faces (54c, 54d4) of the
ejector frame (54) define a glven thickness of the frame,
and said push-rod (86) is constructed and dimensioned to be
disposed entirely within said given thickness. ' '

25 : 7. In an ejector mechanism as set forth in claim
1, wherein said ejector frame (54) is a one-piece structure
unitarily molded of plastic material.

E This Sheet Has Been Reﬂlace
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FIGURE 1 is an expl oded perspective view of a connecigg —whi—€

I ncl udes a header connector nounted on a printed circuit board

réceiving an I C card, and including the-ggector nechani smof th m"HEIH“iHmI || |“
FIGURE 2A is a perspective view of one of the connector appara

ej ector nmechani sm. assenblies nmounted on each side of a printed circuit

board, with the push-buttons of both assenblies on the left as viewed in a
direction along arrow "F8; F| TORERjectowimechanisar (22)t iuntfed-ionr a

2A, but with ;th?n@é&céﬂfcﬁfﬁhﬁaé§@ gies tBE £98c8EREMR! HebEE EEPa 16yt he

push-but ton Onfl;(;ls raI htteagler connector (12), includlng a generally L-

shaped ejector frame (54) having:

an upper face (54c);

a lower face (54d) opposite the upper face and
defining a first mounting face including mounting means
(60, 62, 64) for mounting the frame in. a first position
' about the header ‘connector;

10 ' a side leg (54b) mounted generally on one side
(30) of the header connector and adapted to receive a
reciprocally-mounted actuator arm (86); and .

a base leg (54a) mounted generally parallel to
the header connector and adapted to mount an eject 1ever '

s (76) generally adjacent the upper face,

wherein the improvement. comprise5°

the upper face (54c) defining a second mounting
face including mounting means (60, 62, 64) for mounting the
frame in a second position about the header connector,

20 wherein the side leg (54b) is mounted generally on the
opposite side (32) of the header connector (12),

whereby the ejector frame (54) and push-rod (86)
can be used as either a "right-hand® or a "left-hand" -
ejector mechanism without altering the header connector.

I

25 9. In an ejector m_echanism as set forth in claim
8, wherein said ejector frame (54) has a given thickness,
and said push-rod (86) is constructed and dimensioned to be

disposed entirely within said given thickness.

\
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FIGURE 3Ais a top plan view of the ejector frane agﬂ ;r;ggh-' od in a
right-hand orientation; FIGURE 3B is a side elevati | ooki ng toward

the right-hand side of Figure 3A; FIGURER3C is a top plan vi ewLMlmmm"I""m"l"l
ej ector frame and push-rod in a left- haiid orientation; Fl GURE

perspective view of the ejector frame; FIGURE S5 is a perspectivé vfew

the ejector frame as shown in Figure 4, with the push-rod assenbl ed

thereto; FIL.GURE 6 is a gauewhph SwcdFéé€ofNhedha¥dbnO'dd set forth in
claim 8, whe:e:m the ejecto_r frame (54) and the header
connector (12) have complementary interengaging mounting
means (60, 62; 64, 70, 72) which are engageable regardless
5 of the mounting position of the ejector frame. -

Sheet Has Been Re laced
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view of a pair of connector apparatus/ejector nmechani smassenblies nounted
_ respectively on a pair of spaced printed circuit lgieBkstHas Béch Refildeal
push-buttons of the ejector nechanisns dyggyertical ali 71is
a sonewhat schematic end el evational view of two assenb n
opposite sides of a printed circuit board, wth the p -pbuttons of both

assenblies being right-hand oriented; and FIGJURE 8 is a viewsimlar to
that of Figure %ﬁﬁ.‘l%m ' ' o

An ejector mechanism (22) is provided for
5 ejecting an IC card from a header connector (12) and
includes a generally Le-shaped ejector frame (54) adapted to
“be mounted in a first posii:ion about the header connector
‘'with a base lag (54a) of tha L-shaped frame generally
 parallel to the header connector, and a side leg (54b)
10 along one side (30) of the header connector. The side leg
has a channel (58) therein. An ejector lever (76) is
pivotally mounted on at least one of the header connector
or the ejector frame and has a first lever end (80) and a
- second lever end (82). The second lever end has a
15 - projection (82a) adapted to eject the IC cavd from the
header connector. - An elongated push-rod (86) is
reciprocally mounted in the channel of the ejector frame
and has a first rod end (86a) pivotally associated with the
| tirst lever end of the ejector lever and a second rod end
20 (36b) adapted to effect pivoting of the eject lever and
- @ajection of the IC card. The ejector frame (54) may be
mounted with the side leg thereof along an opposite side
{(32) of the header connector. Therefore, the ejector frame
(54) and push-rod (86) can bs used as either a "right-hand"
-~ 28 or a "laft-hand" sjector mechanism without altering the
header connector. '



wi th the push-button of the bottom assenbly being | eft-hand oriented.
Det ai |l ed Description of the Preferred Enbodi nent Referring to the draw ngs

i-n greater detail, . and first to Figure 1,: a connector Egﬁéﬁidéﬁeenkeﬁaced

general ly designated 10, is shown to include a header connec ‘mmgm‘m “

designated 12, nounted on a printed ci rqqi_,tejooard 14. Cener
connector 12 recei vegg an I% card 16 : :
“ o




inserted through a stanped and forned netal guide 18 into—a mating end 20

of the header connector. An ej ector nechanism generally designated 22,

i s nounted about header connector 12 for ejecting | C card 7THs $he@Mas Been Replaced
header connector. Referring to Figure 2A in conjunction wt )’“”IEEI&IM!J@F
of the connector apparatus 10 is nounted on,eagh opposite si :
circuit board 14 which can be consi dgNyg t(?hﬁ?e a top surface

bottom surface 26. One of the connegtor\\qpparatus is nounted on each of the

top and bottom surfaces of the pri tﬁt’ ccuit board as seen in Figure 2A
However, for purposes of .describihg a




singl e connector apparatus 10, reference is made to the toep—apparatus—futty-
visible in Figure 2A in conjunction with Figure 1. Mre particularly, o
header connector 12 includes a termnating end 28 opposi t dhig8leptiias Bepd Reylaced
along with first and second opposite sides 30 and 32, resp '
extendi ng between the ends. A pair of guidegyooves 34 ar he
I nsi des of opposite sides 30 and 32 for guiding a | eading edge 36 of IC
card 16 into mating end 20 of the header connector. As is well ‘known in

the art, a transverse_array of socket termnals (not shown) along |eading
edge 36 of I1C card 16 electri c@ |y i nterconnect : :

68

FIG.2B



t

with an associated array of pin term nals 38 extending through a connector -

section 40 of -the header connector. Although not visible T the drawngs;
pi‘n terminals 28 have pin portions within mating end 20 for .insertion into
t he socket termnals along edge 36 of the IC card.. Thg“]

211
tail portions for inser@gjon into plated- through holes 41 oi mmmﬁ

surface nmount traces (nd shown) on pri feBdircuit board 1

el ectrical conneg . t he board.
. O
g | ©

FIG.3C

FIG.3B

FIG.3A




St anped and fornmed netal guide 18 includes a pair of side flanges 42 having
tabs 44 insertable into slots 46 in printed circuit board:14. This ——————

properly positions the guide relative to the board and heacﬁfssﬁ% ector 12. -
The gui de al so has a pair of apertured ears 48 for alignnent 2 rsanReplaced

50 in the printed circuit board and _f§,r_ snecei ving a pai!( I '{ _
52 for securing the guide to the board. E(j c§3r mechani sm [ a
one-piece unitarily nblded, generally L-shaped e¢€jector frane,

general ly designated _ 54. The L-shaped configuration thereby defines
a base leg 54a and a side |leg 54b. The 54




LY

ej ector frame further has an upper surface 54c and a | ower surface 54d. An

i ngardly directed groove .56 is formed in base | eg 54a gener aty—faeing
header connector 12: A channel 58 is fornmed in side Ieg 54b. A slide
block 60 is formed on the distal end of side | eg 54b. aﬂhmémwﬂmaﬂmm
ears 62 and 64 project inwardly of base |eg 54a, and. the no|

apertures 66 therethrough for receiving f t-Gﬁbrs 68. L- s_ha ed m mﬁi‘l
frame 54 is adapted for mounting to printed circuit board 14 about ea er

connector 12 as seen in Figure 2A. In the configuration shown, base |eg
54a of the ejector frame is disposed generally parallel to

0B

'|.o4—\ —— ..______ _ jl;/c—-—- 10C
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and albn95| de the rear of terminating end 28 of the header connector. The
" header ‘connector has apertured nounting ears 70 and 72 which ali gn with-
‘nounting ears 62 and 64, respectively, of the ejector fra gmvsmt :
“fasteners 68.therethrough to conjointly nount the ej Ebﬁdﬁqﬁ?é%agﬁg |
the header connector to the pri-nt ed CI]_‘CUIt boar d. The | ef t ‘%d fastener

52 (as Vi ewed in a direction al ong arrow "F"). descrl Woabmp relation
‘to securing metal gU| de 18 - S_EEQI_FJ_QAI'I_E

UNIVERSAL EJEC'I'OR KECHANISM

S

S o This inyention'generally relates to the art of

_'electrical connectors and, particularly,' to an ejector

mechanism for ejecting an 'IC card from a header connector,

) the _mechanism. being adaptable for use with a variety of |
header connecto_r- configurations. . | J

ckgr he Inventio | -
| o Generally, IC cards or packs, such as memory
cards, are data input ‘devices which are electrically'-_'
connected to an electronic apparatus or. storage devicey:. .
such as - a word processor, personal computer )y OF other:” |
electronic appa"ratus... The data stored' in the IC car_d is
'transferred to the electronic apparatus. Hemory cards are
portable instruments which are readily inserted and
extracted from a connector apparatus, such as a header
o connector, which may be used with the IC card for removably-
coupling the Ic card to a printed circuit board, for
instance. B : '

. A conventional connector apparatus for an IC pack
- or memory card includes a generally U-shaped frame having
a pair of guide grooves inside a pair of side frame
portions, with a connector section joining or ‘extending

_ 'between the side frame portions. Generally, the connector
' apparatus detines a terminating end and a mating end, the
_ "mating end including the guide grooves. . A planar Ic card

is inserted into .the apparatus within the side guide

. gro_oves. _ A trax;sverse array of socket terminals at a. lead

- REPLACEM’:NT SHEETS . SG :
1 & Description : paged .L.. to paged M.

J& Claim(s) :paged .. to paged .‘.{T..
B Drawing(s) : paged fe to paged ¥
]2’Abst1act paged ﬂ to paged

. DATE OF RECEIPT .....!?.l?.l.‘!.‘.’.’_..




s

to the printed circuit board, al so passes through a hole 74 in slide block

.60 at the distal end of side |leg 54b of the e€j ectorr Irgr{ﬁetrgp\aoemoi\mhaﬁ
.mount the frane and the. netal guide to the printed: 9 rCuit -board. An ej ect
| ever .76 is nounted in groove 56 of " ej ector frame 54 and a én a. groove
- 78 al ong tern1nat|ng end: 28 .of header connect or 121ym§he' léﬁ%
first lever end 80 and a second Ieverj%nd 82 provided with a projection

82a.  The praiggel ief aihd htcsasl bz&eu&eﬁm& tEsnite Qe aheveésbélaéaat ed
to engage and _eject JC card--16, from header connec ' 84 Is.

,|nsertable tﬁF &¥19 Rin teeninals son the 58?B6§€9rd§§€FFBBd bel ow:

Such connector apparatus often are provzded as
. header connectors used for interconnecting the semi-
'conductor circuit of the IC card to an external circuit
'such as a main electronic unit. The header connector may
be used with an IC card for removably coupling the IC card
to a printed circuit board.' The IC card is inserted into-
-.the header connector and is extracted therefrom as needed.
The extraction force of the IC card, i. e. the force between
fathe respective terminal pins on the header connector and
_'the respective socket terminals on the IC card, is
relatively high.due to the tight fit required to obtain a

' igood electrical interconnection between the terminals. _
' These terminals typically are disposed at a high density-
which further: increases the extraction forces. Originally,
when an -IC card was to be extracted from a header

p'connector, the card was grasped by a user and simply pulled '

out.

. A variety of ejector mechanisms have been
'_incorporated in. various ‘connector apparatus, such as' ‘the
header connectors, for facilitating ejection of the IC card
from the connector. Such ej ector: mechanisms have been
incorporated as integral or unitary devices fabricated as
- a part of the connector apparatus or header connector,
itself.. Such assemblies or systems have proven quite
- expensive and elaborate.' On the ~other hand, separate _
ejector' mechanisms have been provided for ‘assembly or
'mounting to or about the header connector, such as after -
. the header connector has been coupled to a printed circuit
-:board.. ' o : _
A typical ic card ejector mechanism includes at
least an _ejector frame for mounting ‘about the header
connector. _An eject lever is mounted either on the ejector

lever has a -



An el ongat ed push-rod 86 is.reciprocally nounted i n:channel 58 within side .
'l eg 54b of ejector frane. 54. - The push-rod has a guTB’é ig the vaplacement sheet
fecei ving slide block 60 at the distal end of side Ieg 54b of the ejector S
-franme. The push-rod has a first or inner end 86a W i :@IE ﬁgr :

: therethrough for receiving pin 84 tg__p_vot ally connec l rl end of the

- push-rod with first lever end 80 of eject lever. 76. A second or. outer rod
end 86b defi geame,pittie heater feonmectot ert erebdtwendri £Ct Thiev 0é3 engtof

° ;.CLOL “ueT 1880 SPRGER € EhR8s hrhCeGUEt, She S SFhrl e
leg 54a to ahPadey wannRLtIr: hed push-rcd is slidably or reciprocally -
mounted on the. ejector frame for actuating the eject lever.
A problem which presently exists in the industry
involving IC cards, header connectors and ejector
mechanisms  for electronic use is the lack of any
' conventional or universal components. " This invention is
directed to _solving_thes_e problems by providing an ejector . )
mechanism which has a single "universal" card ejector' frame
and push-rod for use with various header connectors, and '
' ejector configurations._ ' ' ' |
Specifically, although the method or type of_
ejection (e. g. a card tray or direct contact with the card) e
- differs from manufacturer to manufacturer, some industry-
_ wide standards (e. g. "PCMCIA") and or practices define .
| certain features such as card/header polarization, card and
| connector packaging dimensions, ESD/ grounding features and_
) the 1like. For example, the standard insertion direction of
a typical IC card is ‘"printed side up” which requires
polarizing means to ensure proper insertion when the header
is mounted on the upper surface of a printed circuit board.
- Such a configuration is referred to as a "standard" type of
header orientation. When the header connector is mounted
on the lower surface of the printed circuit board, and the
polarization of the card and the header remains the same'
(i.e. the card is inserted "printed side up"), the |
" ~configuration of the header is now referred to as a
"reverse" type due to the "different configuration of the
header with respect to the underlying mounting surface. In
_addition to the type of configuration based on polarization' :
and mounting surface, users may have . a preference as to |
" where the eject button (i i.e. push-rod) of the ejector
_ 'mechanism is located. "In other words, the eject button may



| ever thereabout. I n essence, -manual pushing of push- button 86b causes
~~push-rod 86 to linearly move-in the direction of row P\&-)@mncbheﬂel
- ‘58 of side leg-54b. Wth the inner end of the push W%Hibl votally connected
; to end 80 of eject lever 76 by neans of pin 84, that end. of the eject |ever -
“will pivot i'n"the direction of ‘arrow "C" (Fig. 2A)ate: TI@F %II ef f ect
- pi vot al . novenent of the ' ~11 opposué_end 82 of .the ejec ever in the-

direction ofpe on the left side or the right side of the header.

' :‘rherefore, where the ‘header is mountable on the upper . '

- surface or the lower ‘surface of .a_p_rinted circuit board,
the user has an option of having t'he"push-'button on the.
left side or the right side of the header in either of the
"standard" type header configuration or the "reverse" type B

~ header configuration. _ ; S N
' Because of the myriad of options described above,
and because there is no standard dictating either the
position of the push-button or the orientation/polarization
~of the IC card, a manufacturer inventories a number or
variety of ejector frames, push-buttons, ‘levers and headers o
'__to satisfy customer demands. This requires ‘design and
_building of a considerable number of separate molds and'

- .other tooling as well as inventory of a variety of parts-
'an_d_ options._ It is _readily apparent that such options
become very costly.  This invention is directed to'
eliminating these various problems. '

. An object, therefore, ‘of the invention is to
provide a new and. improved 'e'jector mechanism, particularly
‘a "universal" 'me_chanism, for ejecting an IC card from a
header connector, such as a header mounted on a printed
_circuit board. o
' _ In the exemplary embodiment of the invention, the
ejector mechanism includes a generally L—shaped ejector

_ frame having an upper face and a lower face. Th‘e frame is
- adapted to be mounted in a first position about the header
- 'connector with its lower face on the printed circuit board.
_ The frame has an 1ntegra11y formed channel located along .
. one side of the header ‘connector. An eject lever is
pivotally mounted -on the ejector frame and has a first
-' lever end and a second lever end. The ‘second lever end is



'_arrow "D' in Figure 2A. PrOJectlon 82a (Fig.- 1) will engage |eadi ng edge
36 of IC card 16 and eject the IC card out of the appdhigigdhefepiagement sheet
direction of arrOM/"E"'(Flg 2A) Before proceedlng mnth the other draw ngs

toillustrate- the ~"universal" aspects. of - the |gbir1§err|ng to
23 10 o

Figures 3A-5.in COﬂJUﬂCtIOﬂ Wt h FlgureséL-ZB bt flrs
understood or observed that. upper and |ower faces 54c and 54d define an
overal | _qgi veaddptd&ets ehgagectand f ejeet5the AGncatrd5Erbw thexcheader

- push-rod 86 'c%rJn en hrSi gswgegutsﬂema %i%aiff%ﬁo@ﬂt&&e

ejector frane e construc I mensi ons of
. in the channel and has a first rod end pivotally associated

with the first lever end of the eject lever and a second'_"
,rod end for manual actuation to effect pivoting of the_'
eject lever and consequent ejection of the 1C card.
' ‘The invention.contemplates the provision of means
for mounting the. ejector frame in a second position about
. the header connector w1th the upper surface of the frame on
the-printed circuit board and the integrally formed channel
and push-rod located along the opposite side of the headerf
connector. Therefore, the ejector ‘frame and push-rod can
be used either as a "right-hand" or a, "left-hand" ejector
mechanism without altering the header connector.
Generally, the invention contemplates that the.
ejector frame and the header connector have complementary
interengaging'mounting means for mounting the frame and the
_header connector to the printed circuit -board. The
mounting means are interengageable in either of the first_
or second positions of the ejector frame. In other words,
the means for mounting the ejector frame in -the second ﬂ
position also comprise the means for mounting the ejectorr
frame in the first position. '
' The channel in the frame is constructed and
dimensioned to be located entirely'within the bounds of the .
~ upper and lower faces of the ejector frame which define a
given thickness of the frame. The push-rod is constructed
"and dimensioned to be disposed entirely within that given
thickness. Preferably, the ejector frame is a one-piece
structure unitarily molded of plastic material..
other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings._ '



push-rod 86, including push-button 86b, are such as to be diSpOSed entirely

within the given thickness of. the ejector. frame as tlne - j
‘and |ower faces. Therefore, the ejector frame and. pﬂ' o'g rféﬂ‘ ﬁheeed
on prlnted circuit board 14 with either the upper face .or t he. Iovver face of

the ejector frame nounted to the printed circuit boargh further,
'm)untJ| ng ears 62 and 64 of the ej ect 01§—frame are Iocat ed ﬂ%

central |y begpegp Ha T ) ! ‘the ejector frarme, as i's
.quite clearlys own by gures 1 and 2A. Therefore, - the
nounting ears ‘will be F'BEafBﬁtPﬁess'aﬁeﬂdi%tmﬁkmwmlpram bsla.lefvedl t

board regar dﬂ:@SSe Giovel are set forth with particularity in the append-

: ed claims. The invention, together with its ob‘)ects and

_ the advantages thereof, may be best understood by reference

'to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals" ’

identify like elements in the figures and in which. _ '

' FIGURE 1 is an exploded perspective view of a

connector apparatus which includes a header connector_

" mounted on a printed circuit board for receiving an Ic

card and 1nclud1ng the ejector mechanism of the J.nvention,

_ 'FIGURE 2A is a perspective v1ew of one of the
: connector apparatus and ejector mechanisn assemblies
" mounted on each side of a printed circuit board, with the-

'push-buttons of both assemhlies on the left as viewed in a '
~ direction along arrow "F®; : o g

FIGURE 2B is a view similar to that of Figure 25,
'but with the ejector mechanism for the top assembly '
oriented with the push-button on the right side thereof; :
FIGURE 3A is a top plan view of the ejector frame Y
and push-rod in a right-hand orientation ; _ :
FIGURE 3B 'is a side elevational v1ew looking
' _toward the right-hand s1de of Figure 3A;
_ FIGURE 3cis a top plan view of the ejector frame
and push-rod in a 1eft-hand orientation; . :
~ FIGURE 4 is a perspective view of the ejector |

frame;
' FIGURE 5 is a perspective view of the ejector
. frame as shown in Figure 4, with the push-rod assembled |
thereto; R - ' o &
FIGURE 6 is a somewhat schematic end elevational
. view of a pair of connector apparatus/ejector mechanism
assemblies mounted respectively on a pair of spaced printed _'




whether the ejector frane is mounted to the board with its uwga%%n{gmlsbm
- face oriented up or down. Regardl ess of the ori ent-m.gamxhet unt i ng
ears.wi |l be alignable and mterengageabl e w th mounti ng ears 70 and 72 of '
‘header connector 12 for.receiving fasteners 68. The sarrer‘b[s;tm ke for slide -
“bl ock 60 which receives one of the fasteners 52. It Do ke any =
difference whet her the slide bl ock faces up or down as toits ability to
receive the gggrader boatrds, with the push-buttons of the ejector

mechanisms in vertioal alignment, _ _
FIGURE 7 is a somewhat schematic end elevational |
view of two assemblies mounted on opposite sides of a"_
printed circuit board with the push-buttons of both
assemblies beinq right-hand oriented, and . - '
FIGURE 8 is a view similar to that ot Figure 7,

with the push-button of the bottom assembly being left-hand '
oriented. - ' '



and secure the-ejector franme to the printed circuit board in one or the .
-other of holes 50 through the. board. Wth the under Skhisi$i thesrephicefment bheet
immedi atel y above, a conparlson now i s made between Figures 2A and 2B. No
new reference nunerals are added in any of these fi es b E e all of the
~_conponents shown therein are: identicalgto the above ?al § %éscription,
However, not.e |n Flgure 2A that ejecteF-frane 54 is: nnunte on the top
"surface 24 of,_ e | ‘54d of the
- ej ector frangnountet ‘_'. siere toper face. 54c¢-
of the ejector frane feﬁsf@rsa|@ru0ythehﬂmaw1595réncgreatenddetaiEugand 2B

.mhereln it C@&ﬂgif“tﬁ‘tffﬁure 1, a’ connector apparatus, generally a
-des:.gnated 10, is shown to 1nc1ude a header connector,
generally designated 12 mounted on a printed circuit board
14. Generally, header connector 12 receives an IC card 16
inserted through a stamped and formed metal guide 18 into

- a mating end 20 of the header connector. An ejector.
'; mechanism, generally designated 22, 1s mounted about header
'_-connector 12 for ejecting IC card 16 from the header
connector. ' o ' -
_ Referring to Figure 2A in conjunction.w1th Figure
1, one of the connector apparatus 10 is mounted on each
opposite side"of printed circuit board 14 which. can be'
'considered to have a top surface 24 and a bottom surface~
'26. ..One of the connector apparatus is mounted on each of
the top and bottom surfaces of the printed circuit board as’
-'gseen in Figure ZA.' However, for purposes of describing a
single connector apparatus 10, reference is made to the top _d .
.apparatus fully visible 1n Figure 2A in conjunction with
:Figure 1. : :

MOre'particularly, header connector 12 includes
a terminating end 28 opposite mating ‘end - 20, along with
first and second opposite sides 30 and 32, respectively,
extending between the ends. A pair of guide grooves 34 are
provided on the insides of opposite sides 30 and 32 for
.guiding'a leading-edge 36 of IC card 16 into mating end 20
of the header connector. As is well known in the art, a
transverse array of ‘'socket terminals (not shown) along'
leading edge 36 ‘of Ic card 16 electrically interconnect
_ with an associated array of pin terminals 38 extending'
through a. connector section 40 of the header connector.
Although not visible in the drawings, pin terminals 28 have
pin portions within mating end 20 for insertion into the



'ejector-frane_54, along'mﬁth push-rod 86, has been_flipped over so that its

"upper" face 54c (i.e. upper face in Figure 2A) ™ %%9¥ eh@mtsheet
surface 24 of prlnted circuit board 14, while the " ace 54d (i .

lower face in Figure 2A) of- the ejector frane faces upmerj!g Uﬁ%gure 2A
- shows t-he top connector apparatus 10 Mt h ej ector frapateS 414 ush-rod 86

in a configur al | ed "l e hand" . conflgurat on wi.th _

push- but t on B%Oélgé]tt he%‘?ﬁo taﬁ@"gppgag us‘j’é  ell® | £Ca ‘Eﬂ‘F‘ict i o g ong . .
arrow "F". thm.'enQBSSM tbaik] poh:dﬂiohsanﬁonnd_nserltibﬁd inte plated- o
configuratior 1&§hff 4?%}0@1 Jé@il%n W dur a'ceentm%im%ntrvamctes (not -

push-button 8 he ri
shown) on printed circuit board 14 to effect an electrical'

connection to the board.. . . _
stamped and formed metal guide 18 1ncludes a pair
of side flanges 42 having tabs 44 insertable into slots 46
in printed circuit board 14. This properly positions the
guide relative to the board and header connector 12. The B
guide also has a pair of apertured ears 48 for alignment'
‘with ‘holes 50 in ‘the printed circuit board and for
receiving a pair of fasteners 52 for securing the guide to
the board. _ S . L
'Ejector mechanism 22 includes a 'one-piece-
unitarily molded, generally L-shaped ejector frame;
 generally designated 54. The L—shaped configuration
thereby defines a ‘base leg 54a and a side leg 54b. _The-"
. ejector frame further has an upper surface S4c and a lower
surface 54d. - An inwardly directed groove 56 is formed in
base leg 54a generally facing header connector 12, A '_
channel 58 is. formed in side leg S54b. A slide block 60 is
formed on the distal end of ‘side leg S4b. A pair of
imounting ears 62 ‘and 64 project inwardly of base leg 54a,
and the mounting ears have apertures 66 therethrough for
receiving fasteners 68. ' _

_ L-shaped ejector frame 54 is adapted for mounting
to printed circuit board 14 about header connector 12 as
-seen in Figure 2A. In the configuration shown, base leg

54a of the ejector frame is disposed generally parallel to
and alongside the ‘rear of terminating'end 28 of the header'
‘connector. ' The header connector has apertured mountingf
'_ears 70 and 72 which align with mounting ears 62 and 64,
respectively, of the ejector frame for receiving fasteners
68 therethrough to con)ointly mount the ejector frame and
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apparatus as viewed in a dlrectlon al ong arrow "F". Thghgtﬁ@kgpwmmMénkﬁhﬂﬁbn
what soever that is necessary to convert the connector apparatus.froma .
“l'eft-hand orientation to.a right-hand orientation is-to change the
construction of the sinple stanped and formed-: netalEhMﬂct \si 76 so that
its eject end is reversed. QO herwise, %JI of ‘the conpon ‘the
‘connect or appar atus. nounted to top face 24 of ‘printed circuit board 14 in
“ei ther Figurthe2heudéd® eonanedeori am , tnecbwdmgdejdrmiﬁrmrm rité- rod

‘86 header CQQQQCLS d?%d@%lﬁﬂy gﬁ %gs viewed in a direction along arrow
wEn) described above in relation to securing metal guide 18
to the. printed circuit board, also passes through a hole 74
in slide block 60 at the distal end of side leg 54b of the

- ejector frame to conjointly mount the frame and the metal
* guide to the printed circuit board. ' _

o ~An eject lever 76 is nmunted in groove 56 of
-'ejector frame 54 and also in a groove 78 along terminating |
‘end 28 of header connector 12.. The eject lever has a first

lever end 80 and a second 'lever end 82 prov1ded with a

projection 82a. The projection at the second lever end of

the eject lever is adapted to engage and eject IC card 16

from header connector 12. A pin 84. is- insertable through

first lever end 80, for purposes described below. . .

An elongated push-rod 86 is reciprocally mounted .
- in channel 58 within side leg 54b of ejector frame 54. The

push—rod has a guide groove 88 for receiving slide block 60
-at the distal end of side leg 54b of the ejector frame,

The push-rod has a tirst or inner end 86a with a hole 90

therethrough for receiving pin 84 to pivotally connect the

inner end of the push-rod with first lever end 80 of eject
lever 76. A second or outer rod end 86b defines a push-
_button for manual actuation to effect pivoting of eject
lever 76 and conseguent ejection of Ic card 16. The'eject
lever has a pivot boss 76a (Fig. 1) which engages within
_ groove 56 of ejector frame 1eg 54a to allow pivoting of the .
lever thereahout._' In essence, manual pushing of push-'

' button 86b causes push-rod 86 to linearly move in the

'.direction of arrow "A" ‘within channel 58 of side. leg 54b.

~ With the inner end of the push-rod pivotally connected to

"end 80 of.eject lever 76 by means of_pin 84, that.end of
the eject leveriwill pivot_in'the_direction"of'arrow nee
(Fig. 2A). ' This will effect pivotal movement of the



13 Both Figures 2A and 2B show a second connector apparatus 10 nount ed t -
bottom surface 26 of printed eircuit board 14 in a " I-mfst,shaadéplace@ﬁt‘bﬁi“’%ﬁi
I'n essence, ejector frame 54 and: push rod 86 are nounted to the bottom.
surface of the printed circuit board in the i dentical rel rlentatlon '
-as is 'shown on the top of the board |al£|_gure 2B.: Th@ﬂ@rié‘glﬁgy of .. .
~"universal" ejector frame 54 and push-rod 86 can be inagined:- For S
i-nstance, Fi @H&O%i-%%oﬂ@% 82 gfit -thmdejeoknadaver abpartdmajsdilﬂﬁchbqnt of to .

the . arrow "D* in. Figure 2a. Projection 82a (Fig. 1) will
' ' ~ engage leading edge 36 of Ic card 16 and eject the Ic card
out of the apparatus in - the direction of arrow "E" (Fig.
"~ 2A). _ . L o B
' Before proceeding with the other drawings to'
illustrate the "universal"” aspects ‘of the invention, '
5 referring to Figures 31\-5 in conjunction with Figures 1-2B, :
it first should be understood or observed that upper and
lower faces 54c and 544 define an overall given thickness
- of ejector frame 54. Channel 58 for receiving push-rod 86
is located entirely between the upper and lower faces of
" “the ejector frame.. The construction and dimensions of"
- push-rod 86, including push-button 86b, are such as to be :
| 'disposed entirely within the given thickness of the ejector.
frame as defined by its upper and lower faces. Therefore, k
the ej ector' frame and push-rod can be mounted 'on printed
circuit board 14 ‘'with either the upper face or the lower
face of the ejector frame mounted to the printed circuit _
'board. _ still ‘further, mounting ears 62 and 64 of the .
'.ejector frame are located generally centrally between the |
~_ upper and lower faces of the ejector frame, as is quite
clearly shown by mounting ear 62 in Figures 1 and 2A.
Therefore, the mounting ears will be located the same.
distance from the printed circuit board regardless of
whether the &) ector frame is mounted to the board with its
' upper or lower face oriented up or down. Regardless of the
orientation, the ‘mounting ears will be alignable and .
"interengageable with mounting ears 70 and 72 of" header
' connector 12 for receiving fasteners 68. The same is true.
for'slide block’ 60 which receives one’ of the fasteners 52.
It does not make any difference whether the slide block .
. faces up or down as to its ability to: receive the fastener B



under5|de of a printed circuit board 96 mhlch S aced by a spacer. 98
- above a second printed circuit. board 100. A Iefi igdH dhe feniacarent sheet
‘apparatus 10B is nounted to the top of prlnted CIrCUIt board 100. . It can..
“be seen that push- ‘buttons 86b of -the ftector nMechg ﬁn}@e tvvo _
opposi tely. oriented connector apparatis.are in. vertlcal ment .and
¢l osel y. adj acent.to -each other. Such a system m ght be used, for instance,

where a spaceaAQZs&uWLtH@chj:@é@&C@faﬁet €6 en&gb%giwgw%iﬁumuaﬁafe
e e g TR A A R ARCIE N N T G
_shows a System wher ei n lmistul the- hﬁmb.rstandings set forth 1mmediate1y"
| above, a comparison now is made ‘between Figures 2A and 2B.
~ No new reference numerals are added in any of these figures'
' because all of the components shown therein are identical'
to the above detailed description. However, note in Figure
2A that ejector frame 54 is mounted on the top surface 24
of printed circuit board 14 with the lower face 54d of the
ejector frame mounted on the printed circuit board and the
'upper face 54c of the ejector frame facing upwardly. Now,
reference is made to Figure 2B wherein it can be seen that
ejector frame 54, along with push-rod 86, has been flippead
- over so that its "ypper" face S4c (i.e. upper face in
Figure 2a) is mounted to the top surface 24 of printed
circuit board 14, while the "lower" face 54d (i.e. lower
face in Figure 2A) of the ejector frame faces: upwardly.
- Figure 2A shows the top_connector apparatus_lo with ejector'
frame 54 and push-rod 86 in a configuration which can be
. called a "left-hand" configuration with push-button 86b ‘at
. the left of. the apparatus as viewed in a direction along
arrow "Fn, Figure 2B shows the ejector frame and push-rod
in a configuration which can be called a "right-hand"
orientation, with push-button 86b at the right of the
N apparatus as viewed in a direction along arrow "F". The .
- only modification whatsoever: that is necessary to convert
the connector apparatus from a left-hand orientation to a
right-hand orientation is to change the construction of the
. simple“stamped and formed_metal eject.lever_76_so that its
" eject end is reversed; otherwise, all of the components of
_the connector apparatus mounted to top face 24 of printed
_circuit board 14 in either Figures 2A or 2B are identical
including ejector frame 54, push-rod 86, header connector
12 and guide 18.



apparatus 10C and 10D are nounted on opposite si deghisfisdhpreplagement shae!
board 104. This systemgenerally is just the opposite of that shown in-. N
Figure 2A wherein two "left- hand" apparatus are munt ed osite sides -
~of printed circuit board. 14. I'n all -three systems% Wnlﬂsg{)gures 2A, 6
and 7, the push-buttons 86b of the two apparatus in each depi ction are
-in vert[cal allgnnent 'or_ close prok8mty. Llastly, Figure 8 shows an end
el evational view of a "Beth- [Fiegiread K aand iBEsnwtaacboeoﬁaecbmewﬁ:ace

Che o5t o S BB RS 0l Lo, bABLC MrREE" 54° o “GEUHES 1
- circuit board 14 in a "left-hand” orientation. 1In essence, :
~ ejector frame 54 and push-rod 86 are mounted to- the bottom
| surface of the printed circuit board in the identicall
relative orientation as is shown on the top of the board in
Figure 2B. B : : ' ﬂ
The versatility of “universal® ejector frame 54
_and push—rod 86 can be imagined. For instance, Figure 6
shows a “right-hand" connector apparatus 10A mounted to the
underside of a printed circuit board 96 which is spaced by
_a spacer 98 above a second printed circuit board 100. A
'“leftehand" connector apparatus 10B is mounted to the top‘
of printed circuit board 100."It can be seen that push-
.buttons 86b of the ejector mechanisms of the two oppositely.
"oriented connector apparatus_are in vertical alignment and
‘closely adjacent to‘each_other. Such a system might be
used, for instance, where a space 102 is required'below
connector apparatus 10A for mounting circuit components on
top of printed circuit board . 10, but to keep the push-
buttons of the ejector mechanisms in close juxtaposition.
Figure 7 shows a system wherein two right-hand
apparatus '10C and 10D are_mounted on opposite sides of a
'printed circuit board 104.' This'system generally is just
the opposite of that shown in Figure 2A wherein two "left-
:hand“ apparatus are mounted on opposite sides of printed
:circuit board 14. .In all three systems shown in Figures.
"_ 2A, 6 and 7, the push-buttons 86b of the two apparatus in'
each. depiction are in vertical alignment or close
proximity. | | o | '.';'.Z '
a | bastly, Figure 8 shows an end elevational view of
‘a “left-hand" -apparatus. 10E mounted on the top surface of
- a printed circuit board 106, and a “right-hand" apparatus
f1°F mounted to the bottom surface of the board. 'Of course,



.14 push-button 86b of the top apparatus 10E is at the left S|de there f
.andppush button 86b of apparatus 10F is-at the righThisiisi¢he replagament, sheet
essence, the systemshown in Figure 8 si nply is the opposite of that _shown
"in Figure 2B. In each systemor configuration shown i n Fi g §°ﬁ; or Figure.
2A, or Figure 2B, or Figure 6, or Figuig 7, or Fi gup@ ctor -frame 54

| ?P}gt pgsﬂhggt'%ﬁ%@é&hd‘é% aé t ¢ op ralé:cptalroa us |1(tJl=.‘I isr ea%éjltl:gea?.g%tem
. .~ side thereof, and push-button 86b of apparatus 10F is at
the right side thereof. In essence, the system shown in
Figure 8 simply is the opposite of that shown in Figure 2B._' N
~ In each system or configuration shown in_ Figure_ :
'1, or Figure 2A, or Figure 2B, or Figure 6, or Figure 7, or
Figure 8, ejector frame 54- and push-button 86 are identical
in construction. It is readily apparent that a huge _
_ savings in manufacturing costs and inventory maintenance o
-are afforded by the invention. . ' _
It will be understood that the invention may be
' 'embodied in other specific forms without departing from the
| spirit or central characteristics thereof. - The present
examples and embodiments, therefore, are to be considered _
in a11 respects as illustrative and not restrictive, and
" the invention is not to be- limited to the. details given '
'herein. - - ' :



savings in manuf acturing. costs Imm](m'“mmlllummenance are afforded bg
‘the invention. It will be under vent EuMammmﬂ“ 95
ot her specific forns mnthout departlnb % oni t He splrlt or central :
characteristics thereof. - The present exanpl es and -enbodi therefore
.are to. be considered. in aII respects ab5|llustrat|veannﬂ nHB @gorlctlve

and t he inveEﬂSikss not . to bellrnted to the detalls glven her ei n.

_ 1. In an ejector mechanism (22) for ejecting an'
- IC card (16) from a -header connector (12) mounted on a -
-printed circuit board (14), the- ejector-mechanism including

_ a generally L-shaped ejector frame (54) havxng an
upper face (54c) and.,a lower face (54d), and being. .
'mountable about the header‘ connhector (12) in a first
position on its lower face, wherein an integrally formed
gchannel (58) of the ejector frame is located along one side
'(30) of the header connector,_. .
_ ‘an eject lever (76) pivotally mounted on the__
_ ejector frame and having a first lever end (80) and a
second lever end (82), wherein the second lever end has a
projecticn (82a) adapted to eject the Ic pack from the
'mheader connector, and - - - -
' _ an elongated push rod (86) reciprocally mounted
w1thin the integrally formed ‘channel of the ejector frame _
and having a first rod end (86a) pivotally associated with
'first lever end of the eject lever and a second rod end'
(86b) adapted for manual actuation for- effecting pivoting
. 'of the eject lever and ejection of the IC‘card,
wherein the improvement comprises: .
the ejector frame is mountable in a second
position about the header connector (12) on its upper face'
(543)7 . ' ’ ' '
wherein 'the integrally formed channel. of the
_ ejector‘frame is located on an opposite side (32) of the
header connector._ - '



15 CLAIMS 1. I'n an ejector M"ﬁm H ,u €] ec:tmslqsmie@lmmkﬁ;et

from a header connector (12) mo ' d circuit board (14), the

- @j ector mechanismincluding a generally L- shaped eJector f EE%é54) havi ng
a

an .upper -face (54c) -and a. |ower: fai .(54d), andD&ls t abl e about
t he header connector (12) in-a first sition on its Iomer ce, wherein

~an int egrally formed chapnetn (a'iB)ej@‘cﬁ&te mRictriitisy laaTedts fopeht ¢@ alladsg one.
side (30) of {he,Mea8E E80"SHéOor Preh€Ctshf Sha (AL RLYGEE' L¥nHBHL ed&?n |
' o (12) have complementary 1nterengag1ng mounting means (60
'_62, 64, 70, 72) for mounting the frame and the headmr
iconnector to the printed circuit board (14), the mounting
means being interengageable in either said first and second'
'positions of the ejector frame. '

o 3.; In an ejector mechanism as set forth in claim
.1; further comprising means for mounting (60, 62, 64) the
ejector frame in said first and second positions.

4. In an ejector mechanism as set forth in claim
1, wherein said upper and lower faces (54c, 54d) of the
ejector frame (54) define a given thickness of the frame,
~ and said push-rod (86) is ‘constructed and dimensioned to be!.
disposed entirely within said given thickness. '

5. In an ejector mechanism as . set forth in claim'
'1, ‘wherein said channel (58) is constructed and dimensioned -
- to be located entirely between the upper and lower faces
(54c, 54d) of the ejector frame. '

6. In an ejector mechanism as set forth in claim

'5, wherein said upper and lower faces (54c, 54d) of the

‘ ejector—frame (54) define a given thickness of the frame,

.. and said push-rod (86) is constructed ‘and dimensioned to be
"'disposed entirely within said given thickness.

7. In an ejector mechanism as'Set forth in claim;
1, vwherein said ejector frame (54) is a one-piece structure
unitarily molded of plastic material.ﬁ



bl

ejector frame and having a fi r, ullmmlll u wumu and ol e%.g&%eﬁﬂgheet
-(182) wherein the second | ever I H‘ tlon-'%gsz‘z%ct g ted to eject
“the IC pack fromthe header connector, and an el ongated pus
reci procal ly mounted within the i ntegral ly fornmed cimmesl | S& eJ ector _
frame and having a first rod end (86a)lpivotally ‘associated W th first
‘l ever end of the egject Lever and a second rod end ISRGP{)& adapt ed for manual
a

actuation for effecting®pi voEPngTbre1eRERY eBechapds 2Jj arounkedionha | C
card, wherei rprrimtedpoiveuttt boardr (3¢5 tobeedeeing hr ABRory EAYAl Ry N _

a second from ‘a header connector (12), including a generally L=
' | shaped ejector frame ( 54) having°
' ' an upper face (54¢) ; . _ o |
. a lower face (54d) opposite the upper face and
defining a first mounting face - including mounting ‘means.
(60, 62, 64) for mounting the frame in a first position'
about the header connector, , B o
' a side: leg (54b) mounted generally on one side
(30) of - the header connector ~and adapted to receive a
reciprocally-mounted actuator arm (86); and
. a base- leg (54a) mounted generally parallel to
- the header connector and. adapted to mount an eject lever
- ( 76) generally adjacent the upper face, :
" wherein the improvement comprises:
.the upper face ( 54c) defining a second mounting _'
~ face including mounting means (60, 62, 64) for mounting the
. frame in a second position about the header connector, -
wherein the side leg (54b) is mounted generally on the'
- opposite side ( 32) of the header connector (12) ’ '
whereby the ejector frame (54) and push-rod (86)
can be used as either a "right-hand" or a "left-hand"
o ejector mechanism without altering the header connector.

c .9, In an ejector mechanism as set forth in claim
8, wherein said ejector frame (54) has a given thickness,
‘and said push-rod (86) is constructed and dimensioned to be
" disposead entirely within said given thickness. '



position about -t he header connect | ts upper face (54c L,
the integrally formed channel. ﬁﬁ”’,’”ﬁm Fhis i the é?'#"ﬁ@%%ﬂ
opposi te side (32) of the header conne 2. .. Inan ejector
mechani sm as set .forth in claim 1, wherein the EJEC 9 LB-EE‘ 54) ~and the -
header connector (12) have conplenenta@y |nterengag ﬁ’ u
| | "10.  In an ‘ejector mechanism as set forth in
claim 8,—~wherein’ the ejector frame (54) and the header
connector (12)dhave_comp1ementary interengaging mounting
' . means (60, 62, 64, 70, 72) which are engageable regardless
_of the mounting position of the ejector frame.

g nmeans (60 _



62, 64, 70, 72) for nounting the frame and the header connector to the
"printed circuit board (14), the nounti’ ng means bei rehis. ie theaneplagement

‘ei t her said first  and second p05|t|ons of the. eJector frane 3. In an
ej ector mechanismas set forth in claim1, further Iﬁ Q ans for
mounting. (60, 62, 64) the ejector franelln sai d f|r & &
4. In an ejector ne@han|§§1as set forth in claimai, mhereln sai d upper and
| oner faces (54 ko) tfue@u or frame (54) define a-given thickness -
- of the frane, a S &\ Sh-r d9 ( 6) is construcjgd and di nensi-oned to be

dispoéed entuger _T\

d positions. -



5. In an ej ector nechanismas set forth in claim1, wherein said channelh it
(58) is constructed and dimensioned to be | ocated entThigliy thereplagergi snee
“upper and' | ower faces (54c, 54d) of the ejector frame. 6. In an ejector :

- nmechanismas set forth in claimb5, wherein said upper and | igces (54c,
54d) of the ejector frame (54) define a giyen thickne®a® t q ne, and
sai d push-rod (86) i's constructed gM\di i oned to be disposed entirely

“within said given thicckness. 7. |/ an\§j ector mechani smas set forth in

claiml, wherein said ejector frafre [5- is a-one-piece structure‘unitaril y '
nmol ded of plastic material. N \ e : o




17 8. In-an ejector nechanism (22) nounted on a printed circuit board -
(14) for ejecting a nenory card (16) from a header Thisnisdbeageplacempnt sheet
including a generally L- shaped ejector frame (54) having: an upper face
(54c); a lower face (54d) opposite the upper face apd. definj a first :
nmounting face including nounting means (603 62, 64)° 1O H‘QG\’{‘%IQQ the frame
in a first position . . — SRS




~.about the header connector; a side |leg (54b) nounted generally on one side,.
(30) of the header: connector.- and adapted to receive a‘.r[lgg mm\ddgmuﬁhﬁﬂ
actuator arm (86); and a base | eg'(54a) nounted generalTy parallel- to the

header connector and adapted to nount an eject |lever (76) genefally . -
adj acent ‘the upper facdN wherein the irrp&errentf corrpD'atass:{o&ﬁ%\ailpper face
(54c) defining a secondynmounting face ineludi ng nmounting means‘ (60, 62, 64)
for -mounting the{T71; n a second position about the header connector,
wherein the-sige HP i s nounted generally on the B

N

0

FIG3C

FIG3B

FIG.3A




opposite side (32) of the header connector (12), whereby the ejector frane
(54) and push-tod (86) can be used as either a "ri ghfMidfdhe geplacement sheet
"1 eft-hand" ejector nechanismwithout altering the header connector. 9...1n =
-an ej ector nmechanismas set forth in.claim8, wherei Dafé’.‘i d,. 4 ﬁgor frame

- (54) .has a-given thickness, and said pushfgod (86) is cOnsm d and .
di-mensi oned to be disposed entirely withimrsaid given thickness. - 18 -




10. In an ej ector nmechani'smas set forth in claim8,-wherein the e] ector
frame (54). and the header connector (12):-have col Ierre%eaféé, S't 3
mount i ng ‘neans (60, 62, 64, 70, 72) which are eng E}éé?) gardl ess of. the
mount i ng p05|t|on of the eJ ector frarre .
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| Tms is the replacetient sheet

- De.te:". [0\5\(“, |

UNIVERSAL EJECTOR MECHANISM FOR AN IC CARD CONNECTOR APPARATUS

ABSTRACT

~ An ejector mechanisn is provided'for ejecting an IC card from a
~ header connector. An ejector lever is pivotally mounted on the o
header connector or the ejector frame and has a first lever end
‘and a second lever end. The second lever end has a projectlon
adapted to eject the IC card from the header connector. An
alongated push-rod is reciprocally. mounted in a channel of tne
ejector frame and has a first rod end associated with the first
lever end of the ejector lever and a second rod end adapted to |
. effect inOtinq of the eject lever and ejection of the. IC card.
_ The . ejactor frana nay be mounted with the side leg thereof along'
an opposite sxde of the header connector. ‘Therefore, the ejector 3
frame and push—rod can be used as either a "rlght—hand" or a
| "1eft-hand" jector mechanism w1thout altering the header
connector. . a : ' :

. _Figurel =~ .




