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MULTI-FULCRUM CARD EJECTING MECHAt'I SM 

Field of the Invention 

The present invention relates to a card ejecting 

5 mechanism in an IC memory card connector, which functions 

to disconnect and eject an IC memory card from the 

connecting pins of the IC memory card connec·cor. 

Description of Prior Art: 

IC memory card connectors are often equipped with 

10 ejecting mechanisms for disconnecting and eje•.::ting IC cards 

therefrom. Ordinary card ejecting mechanisms use an 

ejecting lever operatively connected to one end of an 

elongated operating rod or push rod for pivoting about a 

fulcrum to eject an IC card from a card connector upon 

15 actuation of the operating rod. Japanese Utility Model 

application No. 4-78,035 assigned to ~he applicant 

discloses a card ejecting mechanism of such a type. The 

card ejecting mechanism disclosed in th~ application 

20 

comprises an 

responsive to 

pivoting about 

operating rod and a card-ejecting lever 

the actuation of the operating rod by 

a fulcrum to permit a pushing end of the 

ejecting lever to disconnect and eject the re memory card 

from the memory card connector. The opc··ating rod is 

placed on a first side of a longitudinal centerline of the 

25 IC memory card connector, and the ejecting lever extends 

laterally from one side of the longitudinal centerline of 

the connector to the other, with the pushi"g end of the 

ejecting lever and the fulcrum both being en the opposite 

side of the longitudinal centerline of the ~onnector from 

30 the operating rod. 

---·------·-- -----



5 

-2-

93-188 EP 

THIS SHEET HAS BEEN 
REPLACED 

The pushing end of the ejecting lever and the 

fulcrum are on the second side of the· longitudinal 

centerline of the IC memory card connector, while the joint 

end of the ejecting lever is on the first side of the 

longitudinal centerline of the card conneccor. Such an 

arrangement yields a greater joint-to-fulcru.1' distance than 

pushing end-to-fulcrum distance, resulting i~ a relatively 

large moment arm and increased leverage of the ejecting 

lever, thereby facilitating ejection of the iC memory card 

10 from the card connector, i.e. disconnectin~ and ejecting 

the card with a relatively small force n~.,plied to the 

operating rod. 

The arrangement of such a relatively large moment 

arm, however, limits the distance of travel of the IC 

15 memory card away from the card connector upc~ ejection. 

Summary of the Invention: 

One object of the present inventior• is to provide 

an improvement to a card ejecting mechanism Ll an IC memory 

card connector of the type disclosed in Jap~nese Utility 

20 Model Application No. 4-78,035. The invention is directed 

to increasing the distance of travel of the IC memory card 

away from the card connector during ejection, while still 

retaining the relatively large moment arm and resulting 

leverage of the prior card eject mechanism. 

25 To achieve this objective, an I:. memory card 

connector is equipped with a multi-fulcrum card ejecting 

mechanism. The multi-fulcrum card ejecting mechanism 

comprises an operating rod and an ejecting lever. The 

ejecting lever is responsive to the actuation of the 

30 operating rod by pivoting about a plurality of fulcrums on 

the card connector to cause one end of the ejecting lever 

to disconnect and eject the card from the connector. The 

---------------
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plurality of fulcrums are arranged so as to permit the 

ejecting lever to turn about the plurality of fulcrums one 

after another. 

The principle of the multi-fulcrum card ejecting 

5 mechanism according to the present inve1.tion is thus 

described as: 

The card pushing end-to-fulcrum distance 11x11 of 

the ejecting lever must be smaller than the joint-to­

fulcrum distance "Y" of the ejecting lever sc as to provide 

10 a relatively large moment arm and thereby maximize the 

leverage of the lever. Conversely, the car~ pushing end­

to-fulcrum distance "X" must be larger than the joint-to­

fulcrum distance "Y" so as to increase th~ distance of 

travel of the card from the card connector. 

15 To solve this apparent contradiction in fulcrum 

requirements, a card ejecting mechanism of the present 

invention uses an ejecting lever which pivots about two or 

more fulcrums, one after another. Specifically, first the 

ejecting lever pivots about the first fulC"r.um which is 

20 located close to the card pushing end of the ejecting lever 

to meet the requirement X < Y for maximizing ~he moment arm 

and increasing the leverage of the lever. Tran, the eject­

inq lever pivots about the second fulcrum w·ciich is placed 

close to the joint between the ejecting :ever and the 

25 operating rod to meet the requirement X > Y =or increasing 

the distance of travel of the card from the card connector. 

------------This Sheet Has B -
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Other objects and advantages of the present 

invention will be understood from the followi.:Jg description 

of card ejecting mechanisms according to pref erred 

5 embodiments of the present invention, which are shown in 

accompanying drawings: 

Figure 1 is a plan view of a card ejecting 

mechanism according to the prior art; 

Figure 2 is a plan view of a .::ard ejecting 

10 mechanism according to a first embodiment, showing an IC 

card inserted in a card connector and fully connected to 

the header portion thereof; 

Figure 3 is a plan view of an ejecting lever; 

Figure 4 is a plan view of a fraqment of the 

15 card, showing a side spring finger attached to one side of 

the card connector; 

Figure 5 is an end view taken along the line 5-5 

in Figure 4; 

Figure 6 is an end view taken along the line 6-6 

20 in Figure 2; 

25 

Figure 7 is a plan view of the card ejecting 

mechanism, showing that the IC card is inserted in a card 

connector and is connected to the header portion of the 

card when the operating rod is not actuated; 

Figure 8 is a plan view of the card ejecting 

mechanism showing how it works in response t? the initial 

actuation of the operating rod, causing the ejecting lever 

to turn about the first fulcrum; 

Figure 9 is a plan view of the card ejecting 

3 o mechanism, showing how it works in response to further 

actuation of the operating rod, causing the ejecting lever 

to turn about the second fulcrum; 
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Figure 10 is a plan view of a card ejecting 

mechanis11t according to a second embodi.T.1ent of the 

invention, showing an IC card inserted in a card connector 

and connected to the header portion thereof; 

Figure 11 is a cross-section taken genez1lly along the 

line 11-11 in Figure 10; 

Figure 12 is a plan view of an .-.jectinq lever 

used in the card ejecting mechanism of Fiqur~ 10; 

Figure 13 is a plan view of a card ejecting 

10 mechanism according to a third embodiment of the invention 

showing an IC card inserted in a card ~onnector and 

connected to the header portion thereof; 

Figure 14 is a cross-section view tdken generally 

along the line 14-14 in Figure 13; 

15 Figure 15 is a plan view of a (:ard ejecting 

mechanism according to a fourth embodiment of the 

invention, showing an IC card inserted in a c.ard connector 

and connected to the header portion thereof; 

Figure 16 is a plan view of a card ejecting 

20 mechanism according to a fifth embodiment of ~he invention, 

showing an IC card inserted in a card c~nnector and 

connected to the header portion thereof; ane 

Figure 17 is a plan view of a ::ard ejecting 

mechanism according to a sixth embodiment of ~he invention, 

25 showing an IC card inserted in a card •::onnector and 
connected to the header portion thereof. 

--------------
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Detailed Description of the Preferred EmbodiJ,1ent 

Figure 1 shows a card ejecting met~hanism of the 

type disclosed in Japan Utility Model Appl:.cation No. 4-

78, 035. The ejecting mechanism of that design comprises an 

5 operating rod 7 and a card-ejecting lever a responsive to 

the actuation of the operating rod by pi V•)ting about a 

fulcrum to permit a pushing end 18 of the ejecting lever to 

disconnect and eject the IC memory card from a card 

connector, generally designated 1. In this case, the 

10 pushing end of the ejecting lever 18 and the fulcrum 22 are 

on one side of the longitudinal centerline o~ the IC memory 

card connector, and the joint or rod end o! the ejecting 

lever is on the other side of the centerline of the card 

connector. Such an arrangement yields a greater joint-to-

15 fulcrum distance "X" than pushing end-to-fu).crum distance 

"Y" I resulting in a relatively large moment arm and 

increased leverage of the ejecting ll.ver, thereby 

facilitating ejection of the IC memory card from the card 

connector. 

20 Turning now to applicant's invention, Figures 2 

through 9 show an IC memory card connector 1 equipped with 

a card ejecting mechanism according to a fi~st embodiment 

of the invention. Referring first to Figure~ 2 and J, the 

card connector comprises a body 2 which in~ludes a rod-

25 containing section 3 and a lever-containing section 4 lying 

at one end of the body 2 and extending perpendicular to the 

rod-containing section 3. The connector al:;o includes an 

initiai insertion guide 5 at a proximal or i~sertion end of 

the connector, and a secondary insertion guiGe 6 proximate 

JO the distal end of the card connector near ·:he lever-con­

taining section 4. 

The connector is equipped with an ejecting 

mechanism for disconnecting and ejecting an !C memory card 
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10 from the connector. The ejecting mechanis&n comprises an 

operating rod 7 movably mounted within the rod-containing 

section 3, and an ejecting lever a pivotally mounted within 

the ejecting lever-containing section 4. A header portion 

5 9 is disposed generally below the ejecting lever a, and 

includes connector pins 14, adapted to make an electrical 

connection with the conductors of the IC n.emory card 10 

when the card 10 is fully inserted in the body 2 of the 

connector. In a preferred embodiment of the invention, the 

10 connector body and operating rod are iabricated of 

dielectric material. The insertion guides and ejecting 

lever can also be molded of plastic, but r1ref er ably the 

initial insertion guide and ejecting lever are fabricated 

of stamped and formed sheet metal material to alleviate 

15 wear and to allow for grounding functions, as described 

below. 

Specifically the card 10 is adapted to be 

received in a passage defined by opposite inner sides 11 of 

the initial insertion guide 5, a longitudinal side wall 12 

20 of the rod-containing section 3, and opposite inner sides 

13 of the secondary insertion guide 6. 

The operating rod 7 has a push-bu~ton 15 at its 

proximal or actuating end, and a joint end 20 of the 

ejecting lever 8 is connected to the opposite end 16 of the 

25 operating rod 7 by a joint pin 17. A pushing projection 18 

is farmed on the other end of the ejecting le.ver 8, and the 

pushing projection 18 faces a leading edge 19 of the IC 

memory-card 10, when the card is fully inserted within the 

card body 2. 

30 Card connector 1 has a longitudinal centerline 21 

which is generally coincident with a longitudinal 

centerline of the IC memory card 10, and of the header 

portion 9. The operating rod 7 is located on a first side 

------ ---------------
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of the centerline 21 of the card connector, j,e. the righ'~ 

side as shown in Figure 2, and the ejecting l~ver 8 extends 

across the centerline 21 of the card connector, so that the 

pushing projection 18 of ejecting lever is ,ocated on the 

5 opposite side of the centerline 21 from the ~perating rod 

7. 

A plurality of fulcrums about whic.:i the ejecting 

lever 8 turns are formed intermediate the pushing 

projection 18 and the joint end 20 of the ejecting lever 8. 

iO In the first embodiment there are two fulcrums 22 and 25. 

These fulcrums are in the form of surf aces or points on the 

card body 2 on which the ejecting lever is s~pported. The 

first fulcrum 22 is located on the same side of the 

centerline 21 of the connector as the pus/\i.ng projection 

15 18, or on the opposite side from operating ~od 7, and the 

second fulcrum 25 is located on the opposite side from the 

first fulcrum, i.e. the same side as the op:~ating rod 7. 

The first fulcrum 22 comprises a fi ~:-st arc-shaped 

cam surface 23 formed on the ejecting lever ~ and a first, 

20 generally flat, counter-bearing surface 24 formed on an 

opposing surface of the card body 2. Upon initi~l 

actuation of the opening rod 7, the ejecting lever 8 turns 

about the first fulcrum 22, allowing the point: at which the 

first arc-shaped cam surface 23 abuts the first counter 

25 bearing surface 24 to shift continuously and therefore 

pivot smoothly. The second fulcrum 25 is ~omposed of a 

second arc-shaped cam surface 26 formed on the ejecting 

lever ·a and a second, generally flat, counter-bearing 

surface 27 formed on the opposing surface of the card body 

30 2. 

Referring now to Figures 4 and s, two resilient 

spring fingers 30 are formed in opposing siue walls 11 of 

the initial insertion guide 5. Specifically, the fixed 

------· -------
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ends 31 of spring fingers 30 are fixed to the side wall 11 

proximate the opening of the IC card passage. The free 

ends 32 of spring fingers 30 extend inw~rdly, thereby 

correspondingly biasing an inserted IC memory card 10 

5 inwardly toward the center of the passage. As best seen in 

Figure 5, a longitudinal slot 33 is made in the side wall 

of the insertion guide 5 to permit the spring finger 30 to 

be yieldingly bent inwardly. In the preferred embodiment, 

these opposing spring fingers 30 are usad as ground 

10 terminals to permit the discharge of static electricity. 

Referring now to Figures 7 thr-:.Jgh 9, an IC 

memory card is ejected from the card connecto~ as described 

hereinafter. Figure 7 shows an IC card fully inserted in 

the card connector and electrically connectee to the header 

15 portion 9 thereof. The push-button 15 of the operating rod 

7 remains in a first, unactuated position lA, and the 

pushing projection 18 of the ejecting lever 8 remains in a 

first, unactuated position lC, wherein the first cam 

surface 23 of the ejecting lever 8 is in ccnrtact with the 

20 first counter bearing surface 24 (Figure 5), and the second 

cam surface 26 of the ejecting lever 8 is ~vt in contact 

with the second counter bearing surface 27. 

25 

Ejecting the IC card is commenced by actuating, 

or pushing in, the push-button 15 of the operating rod 7 in 

the direction of arrow A (Figure 7). The m•:. vement of the 

push-button from the unactuated position ll to the fully 

ejected position 3A is performed continuous.1.y by a single 

pushing action. However, in describing t.he operation, 

there is an intermediate position 2A between ~he unactuated 

30 position and the fully ejected position. First, the 

movement from the unactuated position lA to the intermedi­

ate position 2A will be described, and second, the movement 



-10-

93-188 EP 

THIS SHEET HAS BEEN 
REPLACED 

from the intermediate position 2A to the fully ejected 

position JA will be described. 

When the push-button 15 of the o~e~ating rod is 

moved from the unactuated position lA to the intermediate 

5 position 2A, the joint pin 17 moves from its unactuated 

position lB to its intermediate position 2B, thereby 

causing the ejecting lever 8 to turn about the first 

fulcrum 22 in the direction of arrow B (Figure 8). Then, 

the second cam surface 26 of the second fulcrum 25 comes in 

10 contact with the second counter bearing surface 27, and, at 

the same time, the pushing projection 18 moves from its 

unactuated position lC to its intermediate position 2C to 

eject the IC memory card 10, thereby at least partially. 

disengaging the conductors of the IC memory card 10 from 

15 the pins 14 of the header portion 9, i.e. overcoming the 

frictional forces between the header pins ar.cl the IC card 

conductors. Thus, the IC memory card 10 is ejected to the 

intermediate position 20. 

In the movement to the intermedh~\"'.e position, a 

20 relatively long distance stroke of the operating rod 3 from 

the unactuated position lA to the intermediate position 2A 

causes the ejecting lever 8 to turn in th£ direction of 

arrow B about the first fulcrum 22, providing a relatively 

long moment arm and increased leverage, theruby disconnec-

25 ting the conductors (not shown) of the IC ~emory card 10 

from the pins 14 of the header portion 9 wit~ a relatively 

small force. 

When the push-button 15 of the o:i; eJ·ating rod is 

then moved from the intermediate position 2A to the fully 

30 ejected position 3A, in the direction of arrow A (Figure 

8), the joint pin 17 moves from its intermediate position 

2B to its fully ejected position 3B, thereby causing the 

ejecting lever 8 to turn about the second ful •.;rum 25 in the 

--·-·----------- ~--
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direction of arrow c (Figure 9). At this point, the first 

cam surface 23 of the first fulcrum 22 is n~t in contact 

with the first counter bearing surface 24. As a result, 

the pushing projection 18 moves from ite intermediate 

5 position 2C to its fully ejected position JC, to eject and 

carry the IC memory card 10 to its final ej?cted position 

30. Thus, ejection is completed, and a port.ion of the .. IC 

memory card extends sufficiently outside the ~pening of the 

first insertion guide 5 to allow it to be grasped by a 

10 user. 

In the movement to the final ejectJd position, a 

relatively short distance stroke of the o~erating rod 3 

from the intermediate position 2A to the fully ejected 

position 3A causes the ejecting lever 8 t~ turn in the 

15 direction of arrow C about the second fulcr:lm 25, thereby 

moving the IC memory card 10 away from the 't'3ader section 

9. More specifically, the pivoting of the .!jecting lever 

8 about the second fulcrum 25 causes the IC 'aemory card to 

travel a greater distance than if the ejecting lever 

20 pivoted only about the first fulcrum. 

The mechanical description of the two-step 

ejecting operation described above is as fo~lows: 

(1) The pushing projection-to-fulc;rum distance 

("X") of the ejecting lever a must be smaller than the 

25 joint-to-fulcrum distance ("Y") of the ejecting lever 8 so 

as to provide a re la ti vely large moment arr.1 and initially 

disconnect and eject an IC memory card 10 from the header 

portion 9 with a relatively small force ("Xr < "Y"); and 

(2) the pushing projection to fu~crum distance 

30 ( "X") must be larger than the joint-to-fu~crum distance 

("Y") so as to increase the distance of tr~vel of the IC 

memory card away from the connector with a re·Latively short 

stroke of the operating rod 7 ("X" > "Y"). 

---- ·------·--
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Looking again to Figure 8, t~ese opposing 

requirements, met by applicant's invention, are 

illustrated. As described above, the eje:-ting lever 8 

turns about the first and second fulcrums 22 and 25 one 

5 after another, wherein the first fulcrum ·22 is placed 

closer to the pushing projection of the ejer:tiilg lever to 

meet the first requirement (Xl < Yl), and the second 

fulcrum 25 is placed closer to the joint of the ejecting 

lever to meet the second requirement (X2 > Y2). 

10 With this arrangement, the IC memory card can be 

ejected a sufficient distance to permit a user to easily 

grasp the card by his or her fingers. In addition, the 

resilient spring fingers 30 on the opposing side walls of 

the insertion guide 5 limit the ejecting distance of the IC 

15 memory card 10 from the card holder. Again referring to 

Figure 4, the resilient spring fingers 30 apply a force to 

opposite sides 3 4 of the card lo . There f 'lre, the card 

ejection, i.e. the distance of travel of the_ card, can be 

controlled by adjusting the resilient force of the spring 

20 fingers 30. 

Figures 10, 11 and 12 show a secon~ embodiment of 

the present invention using first and second fulcrums 22 

and 25 which differ from those in the first embodiment in 

shape. In this embodiment, the first and sec~nd curved cam 

25 surfaces 23 and 26 of the first and second f:1lcrums 22 and 

25 are formed on the opposing surface of .:.he card body 

whereas the first and second counter bearing surfaces 24 
-

and 27 of the first and second fulcrums ~"'? and 25 are 

formed on the ejecting lever 8. 

30 Figures 13 and 14 show a third eirliciliment of the 

present invention using the circular surface~ of pins 28 as 

the first and second curved cam surfaces of the first and 

------------------
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second fulcrums 22 and 25. Selected flat a~eas 29 of the 

ejecting lever 8 are used as counter bearing surfaces. 

Figure 15 shows a fourth embo~iment of the 

present invention. In this embodiment the first fulcrum 22 

5 comprises a first cam surf ace 23 on the ejecting lever 8 

and a first counter bearing surface 24 of. an opposing 

surface of the connector body, whereas the ~econd fulcrum 

25 comprises a second cam surface 26 of the opposing 

surface of the connector body, and a second counter bearing 

10 surface 27 on the ejecting lever 8. 

Figure 16 shows a fifth embodiment of the present 

invention. In this embodiment, the first fulcrum 22 

comprises a pin 28 fixed to the connector body and the 

first counter bearing surface 29 of the ejecting lever 8 

15 whereas the second fulcrum 25 comprises tile second cam 

surface 26 of the opposing surface of the connector body 

and the second counter bearing surface 27 of the ejecting 

lever 8. 

Figure 17 shows a sixth embodiment of the present 

20 invention. In this embodiment the first fulcrum 22 

comprises a pin 28 fixed to the connector body and the 

first counter bearing surface 29 of the ejecting lever 8. 

Whereas the second fulcrum 25 is constituted by the second 

cam surface 26 of the connector body. 

25 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 all respects as illustrative and not restrictive, and 

30 the invention is not to be limited to the details given 

herein. 
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1. A connector apparatus (1) for providing an 

interconnection between an IC card (10) .:.:1d a printed 

circuit board, said connector apparatus incl1Jding: 

5 a connector body (2) defining an I~ card passage 

with an IC card-receiving opening at one end thereof, 

wherein said IC card is inwardly and out··rardly movable 

within the IC card passage between an insr.::.ted position 

whereat it electrically and mechanically engages the 

10 connector apparatus, and an initial ejected position 

whereat said IC card is at least partially djsengaged from 

the connector apparatus; 

15 

an elongated actuator (7) reciprc.1cally mounted 

laterally of the IC card passage; and 

an ejector arm (8) rotatable about a first point 

(22} on the connector body, said ejector arm having a first 

end (18) pivotally associated with the a~tuator and a 

second end (20) which cooperates with the IC ~ard when said 

card is in the inserted position, 

20 whereby when said IC card is ir. the inserted 

position and the actuator is moved in the direction of 

insertion of the IC card, the ejector arm pi ~rots about the 

first point and the second end of the ejectcr arm moves the 

IC card to the initial ejected position; 

25 the connector apparatus character1?.ed in that: 

the ejector arm (8) is rotatable -::nout a second 

point (25) on the connector body (2), where~n the ejector 

arm pivots about the second point after pivl~·..:.ing about the 

first point, thereby moving the IC card from the initial 

30 · ejected position to a final ejected posit i..on wherein a 

portion of the IC card extends outside the IC card­

recei ving opening. 
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2. The connector apparatus as set forth in 

claim 1 further characterized by a headet:" portion (9) 

adapted for interconnection of the IC card to electrical 

traces on the printed circuit board, the header portion 

5 defining an array of terminals (14) adapted to electrically 

engage corresponding terminals on a leading face (19) of 

the IC card when the IC card is in its inserted position. 

3. The connector apparatus as set forth in 

claim l wherein the first point about which the ejector arm 

10 is rotatable comprises a first fulcrum defined by a cam 

surface (23) formed on one of the ejector arm and the 

connector body and a first counter bearing surface (24.) 
·, 

formed on the other of the ejector arm and the connector 

body. 

15 4. The connector apparatus as set forth in 

claim l wherein the first point about which the ejector arm 

is rotatable comprises a first fulcrum defined by a pin 

(28) fixed to one of the ejector arm and the connector body 

and a first counter bearing surface (29) formed on the 

20 other of the ejector arm and the connector body. 

5. The connector apparatus as set forth in 

claim 3 wherein the second point about whi~h the ejector 
arm is rotatable comprises a second fulcrum defined by a 

cam surface (26) formed on one of the ejection arm and the 
-

25 connector body and a second counter bearing surface (27) 

formed on the other of the ejection arm and the connector 

body. 

-------------
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6. The connector apparatus as set forth in 

claim 1 wherein the connector body is ct mprised of a 

dielectric housing extending substantially entirely the 

length of the connector apparatus and in whi.ch is mounted 

5 the terminal array of the header portion of the connector 

apparatus. 

10 

7. The connector apparatus as set forth in 

claim 6 wherein the dielectric housing arl\ actuator are 

each unitarily molded of dielectric material. 

8. The connector apparatus as set forth in 

claim 6 wherein the connector body further cct."1prises a card 

insertion guide (5) for initially guiding th~: IC card into 

engagement with the header. 

9. The connector apparatus as set forth in 

15 claim 8 wherein the insertion guide and the E~jector arm are 

each stamped and formed from sheet metal material. 

10. The connector apparatus as set forth in 

claim 9, wherein the card insertion guide in·:ludes a first 

inwardly projecting spring finger (30) integr~lly formed on 

20 an inner wall of the insertion guide (5). 

11. The connector apparatus as set forth in 

claim 9 further characterized by a se·~ond inwardly 

projecting spring finger (30) integrally for~nd on an inner 

wall (11) of the insertion guide, wherein the first and 

25 second inwardly projecting spring fingers exert forces 

against opposite edges of the IC card to bias the IC card 

toward the center of the IC card passage ar.J to limit the 

distance the IC card travels upon ejection t·11ereof. 
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12. The connector apparatus as set forth in 

claim 9 wherein the inwardly projecting ~pring fingers 

function as ground terminals to discharge static 

electricity from the IC card. 

13. A connector apparatus (1) fo~ providing an 

interconnection between a generally rectanciular IC card 

(10) and a printed circuit board, said conne~tor apparatus 

defining a longitudinal centerline (21) and lncluding: 

a connector body (2) defining an IC card passage 

with a centerline generally coincident with the 

longitudinal centerline of the connector apparatus, and 

including a channel (3) positioned laterally of the IC card 

passage on a first side of the centerline of the connector 

apparatus, wherein said IC card is inwardly ~nd outwardly 

15 movable within the IC card passage betwee.-1 an inserted 

position whereat it electrically and mechanically engages 

the connector apparatus, and an initial eJucted position 

whereat said IC card is at least partially d~sengaged from 

the connector apparatus; 

20 an elongated actuator (7) recipr1 •Cally mounted 

within the channel of the connector body; ard 

an ejector arm (8) pivotally mo!lnted on the 

connector body, having a first end (20) pivotally 

associated with the actuator and a second ~nd (18) which 

25 cooperates with the IC card when said ct .cd is in the 

inserted position, wherein said ejector ar-.r. is rotatable 

about a first point (22) located on a seco~~ side of the 

centerline of the connector apparatus, 

whereby when said IC card is in the inserted 

30 position and the actuator is moved in th(. direction of 

insertion of the IC card, the ejector arm pi~ots about the 

·• ... :. 
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first point and the second end of the ejector arm moves the 

IC card to the initial ejected position; 

the connector apparatus characterized by: 

the ejector arm is rotatable about a second point 

5 (25) located on the first side of the centerline of the 

connector apparatus, 

whereby the ejector arm pivots about the second 

point after pivoting about the first point to move the IC 

card from the initial ejected position to a final ejected 

10 position wherein a portion of the IC card extends outside 

the opening. 

14. A connector apparatus (1) for providing an 

interconnection between an IC card (10) and a printed 

circuit board, said connector apparatus (1) including: 

15 a connector body (2) defining an IC card passage 

with an IC card-receiving opening at one end thereof, 

wherein said IC card is inwardly and outwardly movable 

within the passage of the connector body between an 

inserted position whereat it electrically and mechanically 

20 engages the connector apparatus, and an initial ejected 

position whereat said IC card is at l~!ast partially 

disengaged from the connector apparatus; 

25 

an elongated actuator (7) reciprocally mounted 

laterally of the IC card passage; and 

an ejector arm rotatable about a first fulcrum 

(22) on the connector body, said ejector ar1:1 (18) having 

a first end (20) pivotally associated with the actuator and 
I 

a second end (18) which cooperates with th~ IC card when 

said card is in the inserted position, wherein the distance 

30 between the first end of the ejector arm and the first 

fulcrum is greater than the distance between the second end 

of the ejector arm and the first fulcrum, 

1ii~i~f 
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16. The connector apparatus as set f ortn in 

claim 14 wherein the first fulcrum (22) comprises a first 

cam surface (23) formed on one of the ejector arm and the 

connector body and a first counter bearing surface (24) 

5 formed on the other of the ejector arm and the connector 

body. 

17. The connector apparatus as set forth in 

claim 14 wherein the first fulcrum comprises a pin (28) 

fixed to one of the ejector arm and the connector body and 

10 a first counter bearing surface (24) formed on the other of 

the ejector arm and the connector body. 

18. The connector apparatus as set forth in 

claim 16 wherein the second fulcrum (25) about which the 

ejector arm is rotatable comprises a second cam surface 

15 (26) formed on one of the ejection arm and the connector 

body and a second counter bearing surface (27) formed on 

the other of the ejection arm and the connector body. 

19. The connector apparatus as set forth in 

claim 14 wherein the connector body is comprised of a 

20 dielectric housing extending substantially entirely the 

length of the connector apparatus and in which is mounted 

the terminal array (14) of the header portion (9) of the 

connector apparatus. 

20. The connector apparatus as set forth in 

25 claim 19 wherein the dielectric housing and actuator are 

each unitarily molded of dielectric material. 
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claim 19 wherein the connector body 

characterized by a card insertion guide (5) 
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set forth in 

is further 

for initially 

guiding the IC card into engagement with the header portion 

5 (19). 

22. The connector apparatus as set forth in 

claim 21 wherein the insertion guide (5) and the ejector 

arm (8) are each stamped and formed from sheet metal 

material. 

10 23. The connector apparatus as set forth in 

claim 22, wherein the card insertion guide includes a first 

inwardly projecting spring finger (30) integrally formed on 

an inner wall (11) of the insertion guide. 

24. The connector apparatus as set forth in 

15 claim 22 is further characterized by a second inwardly 

projecting spring finger (30) integrally formed on an inner 

wall' (11) of the insertion guide, wherein the first and 

second inwardly projecting spring fingers exert forces 

against opposite edges of the IC card to bias the IC card 

20 toward the center of the IC card passage and to limit the 

distance the IC card travels upon ejection. 

25. The connector apparatus as set forth in 

claim 22 wherein the inwardly projecting spring fingers 

function as ground terminals to discharge static 

25 electricity from the IC card. 
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