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EJECTOR_ SYST FOR AN IC PACK CONNECTOR APPARATUS

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a connector
apparatus having a header connector adapted for receiving
a memory card or IC pack, with means directly on the con-
nector apparatus for ejecting the IC pack therefrom.

Background of the Invention
Header connectors are used with memory cards or

IC packs and are provided with various attachments, such as
means for facilitating ejection of the IC pack or memory

card for replacement or temporary removal. The header

connector is used for interconnecting terminals and inter-
nal circuitry of the IC pack or memory card to the traces
of a substrate such as for a main electronic unit. The IC
pack is inserted into the header connector and is extracted
therefrom as needed. The extraction force of the IC pack,
i.e. the force between the respective terminal pins on the
header connector and the respective terminals of the IC
pack, is relatively high due to the tight fit required to
obtain a good electrical interconnection between the termi-
nals. These terminals typically are disposed at a high
density which increases the extraction forces further.
Often, when an IC pack is to be extracted from a header
assembly, the card is grasped by a user and pulled out.
Consequently, a variety of ejecting mechanisms
have been incorporated in various connector apparatus for
facilitating ejecting an IC pack from a header connector.
One of the problems with prior ejecting mechanisms is that
they typically consist of multi-piece designs including
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or require spec1a1 features on the card or header assembly.
There is a definite need for a simple, low cost, easy to
assemble IC pack ejector mechanism of the character de-

.scribed.

This invention is directed to solving the above
problems and satisfying the need for a very simple and low
cost ejecting system of the character described.

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved, simple ejecting system in a
connector apparatus for ejecting an IC pack or memory card
from a header connector.

In the exemplary embodiment of the invention, a
connector apparatus includes a header connector into which
an IC pack is loaded and from which it is ejected. An

improved ejector system is provided of only three basic

coﬁponents: a housing which receives and guides an IC pack
into mating engagement with the header terminals, a one-
plece eject lever and a one-piece manually manipulatable
actuator.

Specifically, the eject lever is movably mounted
on the housing for ejecting the IC pack. The actuator is
movably mounted within an integrally molded channel on the
housing for actuating the eject lever to eject the IC pack
from the header connector. Complementary interengaging
drive means between the eject lever and the actuator effect
actuation of the eject lever in response to manual manip-
ulation of the actuating member. The eject lever is pivot-
ally mounted to the housing by integrally molded, comple-
mentary interengaging motion transmitting means. The lever
is mounted to the housing intermediate opposite ends there-
of. One end of the lever is engageable by the actuator,

iThis Sheet Has Been Replacec

t he




| C pack-_" and
facilitating

tenporary renoval . The header connector is used for i

92-094 CIP EP
are provided with various attachments, such as means for

ej ection of the IC pack or3menory card for WWWSOBEEN
)

termnals and inter- nal circuitry of the IC pack or nenory r %Eﬁghn

traces of a sub t ate such

ic unit. The |

f | ect C
i nserted i nt *®e h%aﬂ@?°§6%§e€‘?‘ér °§Elhigs%1%§’t%rr;&ae% ﬁrhe’r’é"'f?‘lﬁﬁ]asp‘ﬁﬁ’é’tféta

The extracti oandéptee tb thgay€ padkeffeet ejechtdiore dicthirerra rpadlesﬁemi ve

termnal pi ns,. ct a espe

| C pack, is rek?g |ve %/@%g&%n%w [o tq%’e ?%%%P& 1k g%w'gggﬁo olﬁ?npét
el ectrical ine®radnedarigatesenushradd m@vmbly napgntEthwé'-hi@r Amalnte-
typically aregfi$ppsfdi@baachdtel on the housing. One end of the push-

10

15

20

25

30

rod is engageable with the one end of the lever. The hous-
ing, the eject lever and the actuator all are individually
molded of dielectric material such as plastic or the like.
The complementary interengaging drive means are integrally
molded with the eject lever and the actuator. Similarly,
the complementary interengaging motion transmitting'means
are integrally molded with and interconnect the housing and
the eject lever. |

In one embodiment of the invention, the header
connector itself incorporates the housing on which the
eject lever is mounted and within which the actuator is
positioned. The entire connector apparatus therefore con-
sists of three components, one of which is the connector
header itself.

In two other embodiments of the invention, the
housing is separate and distinct from the connector header,
and the three piece eject mechanism is therefore latchably
retrofittable onto a standard header connector. This em-
bodiment allows the eject mechanism to be removed prior to
or added subsequenf to soldering the header connector to a
printed circuit board, and thus avoid the harsh processing
conditions to which the header and other soldered compo-
nents are subjected.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings. |
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to be novel are set forth with partlcularlty in the append-
ed claims. The invention, together with its objects and

5 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 a perspective view of the three-part

10 connector apparatus embodying the ejector system of a first
embodiment of the invention;

FIGURE 2 is a top plan view of the apparatus;
FIGURE 3 is a side elevational view of the appa-
ratus, looking toward the left~hand side of Figure 1;

15 FIGURE 4 is an end elevational view of the appa-
ratus, looking in the direction of the top of Figure 1,
with the memory card removed;

FIGURE 5 is a plan view of the eject'lever of the
apparatus;

20 FIGURE 6 is an elevational view of the eject

.w%,.B"

lever of Figure 5; .
FIGURE 7 is a bottom plan view of the apparatus,
with the eject lever and push-rod in their ejecting posi-
; tions;
é 25 FIGURE 8 is a perspective view of a second em-
i" '~ bodiment of the invention in assembled condltlon,
FIGURE 9 is a perspective view of a header con-
hector for receiving the ejector mechanism on Figure 8;
FIGURE 10 is an exploded perspective view of the
30 ' three-pért ejector mechanism shown in Figure 8;
FIGURE 11 is a top plan view of the actuating
push-rod of the ejector mechanism, as viewed in Figure 10;
FIGURE 12 is a side elevational view of the push-
rod of Figure 11;
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springs, cans and sliders and either are costly to assenble or require
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lever of the ejector mechanism, as viewed in Figure 10;
| FIGURE 14 is a side elevational view of the ejec-
ting lever of Figure 13; '
5 FIGURE 15 is an exploded perspective view of a
| third embodiment of the invention in disassembled condi-
tion;
| FIGURE 16 is a perspective view of the embodiment
of Figure 15, in assembled condition; '

10 FIGURE 17 is a plan view of the ejector mechanism
of Figures 15 and 16, with the eject lever and push-rod in
their non-~ejecting positions; and

- FIGURE 18 is a view similar to that of Figure 17,
with the eject lever and push-rod in their ejecting posi-

15 tions. '
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Article 54(3) EPC, but does not show an ejector nechanismwth a single

| ever directly engaging the |IC pack. -6~ There is gtﬁ
a sinple, low cost, easy to assenble IC pack ejector n\écr‘lﬁg%& cﬁ@
character descri bed. This invention is direqted t ké

above problens and satisfying the need for a ver -Ie and | ow cost

ej ecting sysPes edn DesSeripLaon Odc SNeyad el At mventlon

An obj ect, therefore, Qfeﬂéi:&ﬂr@vw o |arabxin|g|soxindgreanew detlaidpr andd,

simle o ect ;g _gvgLenin, 2, Gonngel of; 20par aLYseLAT of €RLI BHvaRthGnPaEK o

menory card f

10

15

20

25

30

embodied in a three-part ejector mechanism, generally des-
ignated 10. The mechanism is designed for incorporation
directly in a connector apparatus which includes a header
connector, generally designated 11, into which a memory
card or IC pack "C" is loaded and from which it is ejected.
. Generally, ejector mechanism 10 includes a first
part in the form of a housing, generally designated 12, of
header connector 11; a second part in the form of a one-
piece eject lever, génerally designated 14; and a third
part in the form of a one-piece actuating push-rod, gener-
ally designated 16. Each of header connector housing 12,
lever 14, and push-rod 16 is individually and integrally
molded of dielectric material such as plastic or the like.
No other extraneous components are required to assemble or
to operate the mechanism. '
More particularly, and with reference now to
Figures 2-4 in addition to Figure 1, header connector hous-
ing 12 is unitarily molded of plastic material and includes
a pair of generally planar, elongated body portions 18 and
two side wing portions 20 whereby the housing is generally

' U-shaped as seen best in Figure 2. Side wings 20 define

channels 22 (Figure 4) into which a memory card or IC pack

uew is inserted in the direction of arrow "A". Elongated

body portion 18 is adapted for mounting a plurality of
terminals having tail portions 24a for insertion into cor-
responding holes in a printed circuit board 26 whereby the
tails can be interconnected, as by soldering, to appropri-
ate circuiv traces on the printed circuit board or in the
terminal-receiving holes. This is seen best in Figures 1,
2 and 3. Figure 4 shows that the terminals have pins 24b
projecting from the side of body portion 18 opposite from

I
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appropriate fastening means can be inserted to fasten the
connector apparatus to printed circuit board 26.

Actuating push-rod 16 includes a head portion or
push-button 30 at one end thereof and a drive end 32 at the
opposite end thereof. The drive end forms part of a com-

10 plementary interengaging drive means between the push-rod
and eject lever 14, as will be seen below. The'push-rod is
positioned in a closed channel 34 molded integrally with

’_ and projecting outwardly from the right-hand side wing 20
of header connector housing 12 as viewed in Figure 1.

15 Push-button 30 of the push-rod is exposed at the front of
housing 12 (the top as viewed in Figures 2 and 3), and the

drive end 32 of the push-rod projects out of the rear of
closed channel 34 for complementary interengagement with

eject lever 14. Consequently, the push-rod is reciprocally

20 mounted for movement in the direction of double-headed
arrow "“B". The push-rod is manually manipulatable by a

user pushing on push-button 30 in the direction of arrows

"prh, prive end 32 of the push-rod is bifurcated, as seen

in Figure 3, and defines shoulders 36 which snap outwardly

25 of the adjacent end of channel 34 to retain the push-rod on

1' the housing within the channel.

Referring to Figures S5 and 6 in conjunction with
Figures 1-4, eject lever 14 is elongated and includes a
pair of generally parallel arm portions 40 which are spaced

30 apart at 6pposite ends by cross-portions or end pins 42a
and 42b, resulting in a generally box-like configuration as
seen in Figure 6. Arm portions 40 are slightly angled, as
at 44, and define a hinge or pivot recess 46 on one side of
the lever. Arms 40 are spaced by end pins 42a and 42b at
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least a distance slightly greater than the width of body
portion 18 of header connector housing 12.
Eject lever 14 is assembled to header connector
housing 12 as best seen in Figures 1 and 4. When assem-
5 bled, pivot recesses 46 in arms 40 of the lever arm engage
a pair of pivot bosses 48 molded integrally with opposite
sides (the top and bottom as viewed in Figure 4) of body
portion 18 of header connector housing 12, whereby the
eject lever can pivot in the direction of double-headed
10 - arrow “E" (Fig. 2);
Eject lever 14 is assembled to header connector
housing 12 by spreading arm portions 40 of the lever out-
} wardly in the direction of arrows "F" (Fig. 6), so that the
arm portions can snap behind pivot bosses 48 as seen in
15 Figure 2. This is effected due to the resiliency of the
integrally molded eject lever. The arm portions thereby
sandwich body portion 18 of the header connector housing
therebetween. When the eject lever is assembled to header
connector housing 12, as described above, end pin 42a of
20 the lever is engageable with drive end 32 of actuating
push-rod 16 outside the header connector housing as seen in
Figure 2. The opposite end pin 42b of eject lever 14 is
positioned in a slot 50 in header connector housing 12
whereby the pin is freely movable within the slot as the
25 eject lever moves or pivots in the direction of arrow "gv
. about pivot bosses 48 on the housing.
In operation, when a memory card or IC pack "cC"
is inserted or loaded into the header connector housing in
the direction of arrow "A" (Fig. 2), as described above, a
30 corner of the IC pack engages end pin 42b of eject lever 14
and biases the lever about pivot bosses 48 to the position
shown in Figure 2. In this loaded condition, the terminal
means on the IC pack are in mating interengagement with
terminals pins 24b of the header connector.

\
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engageabl e by the actuator,

When it is desired to eject IC pack “C" from
header connector 11, and with reference to Figure 7, a user
pushes on push-button 30 of push-rod 16 in the direction of
arrow "D". Drive end 32 of the push-rod, being in engage-

5 ment with end pin 42a of eject lever 14, causes the lever
to pivot in the direction of arrow "H" about pivot bosses

48. The opposite end pin 42b of the eject lever moves in

slot 50 and, being in engagement with the inner end of IC

pack "C", causes the IC pack to be ejected from the header

10 connector at least to the extent of disengaging the termi-
nals of the IC pack from terminal pins 24b of the header

A

s i oy

connector.
P Figure 8 shows a second embodiment of the inven-
tion comprehending a three-part ejector mechanism, general-
15 ly designated 110. The mechanism is designed for mounting
to a header connector into which an IC pack is loaded and
: ' from which it is ejected. The header connector is shown in

Figure 9 and will be described in greater detail hereinaf-
ter.

20 Generally, ejector mechanism 110 includes a first
part in the form of a housing, generally designated 112; a
second part in the form of a one-piece eject levér, gener-
ally designated 114; and a third part in the form of a one-

 piece actuating push-rod, generally designated 116. Each

"of housing 112, lever 114 and push-rod 116 is individually
and integrally molded of dielectric material such as plas-
tic or the like. No other extraneous components are re-
quired to assemble or to operate the mechanism.

Referring to Figure 10 in conjunction with Figure

30 8, housing 112 is unitarily molded of plastic and includes

a generally planar main wall portion 118 and two depending
side walls 120. The side walls terminate in one pair of
inwardly directed flanges 122 whereby the opposing pairs of
side walls and inwardly directed flanges define inwardly .
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directed channels into which an IC pack or memory card (not
shown) is inserted into the housing in the direction of
arrow “AY,
Housing 112 further includes a pair of resilient
5 cantilevered latch arms 124 which form continuations of
: o side walls 120, each latch arm including an inwardly di-
i rected latch hook 126. The latch arms and latch hooks are
; provided within the housing to allow retention to a header
§ connector (Fig. 9) mounted to a printed circuit board, all
: 10  of which will be described hereinafter.
Still further, housing 112 includes a rearwardly
( projecting flange portion 128_which forms a continuation of
' top wall 118. The flange portion has a cut-out area 130,
r with a pivot boss 132 projecting into the cut-out area.
’ 15 This structure is provided for pivotally mounting eject
lever 114, as will be described hereinafter. Top wall 118
; also has a flange portion 134 which forms a continuation of
| ' the top wall and protrudes outwardly from one side of the
top wall, with a downwardly depending outside wall 136
20 ‘extending along the side edge of the flange portion approx-
imately parallel to one sidewall 120. Outside wall 136 is
connected to sidewall 120 by way of two connecting webs
(not shown) which lie approximately parallel to top wall
118. Outside wall 136, sidewall 120, top wall 118 and the
4 25 two connecting webs define a channel 138 within which push-
.!’ rod 116 is reciprocally mounted.
Referring to Figures 11 and 12 in conjunction
with Figures 8 and-lo, actuating push-rod 116 includes a
head portion or push-button 140 at one end thereof and a
30 transverse keyhole-shaped hinge slot 142 at the opposite
" end thereof. The slot forms part of a complementary inte-
rengaging drive means between the push-rod and eject lever
114, as will be seen below. As illustrated in Figure 8,
push~-rod 116 is positioned in channel 138 of housing 112

—_—
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5 Referring to Figures 13 and 14 in conjunctiori
with Figures 8 and 6, eject lever 114 has an arcuately
shaped fulcrum boss 144 intermediate the ends of the lever,
a downwardly depending hinge pin 146 at one end of the
lever, and a downwardly depending eject peg 148 at the

10 opposite end of the lever. A fan-shaped stabilizing flange

' 150 projects from the top of the lever for positioning in
a fan-shaped cut-out 152 in the top of wall portion 118 of

]

{
{
H
!
i

P housing 112. Lastly, a transverse positioning flange 154
is provided at the bottom of hinge pin 146 at the one end
15 of the lever.

' In assembly, and comparing the exploded view of

the three-part ejector mechanism shown in Figure 10 with

the assembled mechanism shown in Figure 8, push-rod 116

simply is located in channel 138 of housing 112 whereby the

20 push-rod is reciprocally, axially movable relative to the
housing in the direction of arrow "B" (Fig. 8). Either

before or after the push-rod is located in channel 138,

eject lever 114 is assembled to the housing. In assembly,

the lever is positioned so that fulcrum boss 144 projects

25 upwardly in the cut-out 130 of the housing whereby the
’ arcuate shape of the fulcrum boss cooperates with pivot
boss 132 within the cut-out. With the lever underlying

flange 128 of the housing, stabilizing flange 150 of the

_ lever positions into cut-out 152 in the top of main wall
30 portion 118 of the housing. Therefore, the lever is main-
tained in a vertically stabilized position by the lever
underlying flange portion 128 of the housing and stabiliz-

ing flange 150 of the lever overlying the top wall of the
housing in cut-out 152 thereof. In essence, pivot boss 132
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acconpanyi ng ‘The assembly is completed by snapping hinge pin

5 146, which depends from the one end of eject lever 114,
 into hinge slot 142 at the rear end of actuating push-rod
: 116. As stated above, hinge slot 142 is keyhole-shaped so
that it provides a mouth by which hinge pin 146 can be
snap-fit into the slot. When the push-rod and lever are
10 assembled, the one end of the lever, surrounding hinge pin
{ 146, overlies the inner end of the push-rod, and flange
154, at the bottom of hinge pin 146, underlies the push-rod
so that the push-rod is sandwiched therebetween.
In operation, when actuating push-rod 116 is
15 - moved axially in the direction of arrow "C" (Fig. 8), eject
lever 114 will pivot in the direction of arrow "“D" about
pivot boss 132 and fulcrum boss 144, to drive the free end

; of the lever in the direction of arrow “E".
Referring now to Figure 9, a header connector,
20 generally designated 160, includes a transverse elongated

body portion 162 and two side wings 164. The side wings

have outside channels 166 in which a pair of outwardly
projecting ramped latch bosses 168 are integrally molded.

_ Slots 170a and 170b are formed in side wings 164 outside

X 25 the ends of body portion 162. In other words, an open area
‘.' is afforded beyond the opposite ends 162a of the body por-
| tion. The body portion élso has a card-receiving slot 172
running the length thereof. Although only two pins are

shown in Figure 9, a high density plurality of terminal

30 pins 174 are mounted within body portion 162 and extend
into slot 172. When a memory card or IC pack is loaded

into header connector 160, it is loaded in the direction of

arrow "F", into slot 172 whereupon appropriate terminal

means on the IC pack interengage with terminal pins 174 of
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the header connector. It should be noted that when the IC
pack is loaded into slot 172 into electrical interengagem-
ent with terminal pins 174, it extends substantially en-
tirely between side wings 164, thereby covering the opening
of slot 170a into which eject peg 148 of eject lever 114 is
positioned.

Referring to Figures 9 and 10 in conjunction with
Figure 8, ejector mechanism 110 is mounted in header con-
nector 160 in the direction of arrow "FW (Fig. 8). When
fully mounted in the header, ramped latch bossés 168, lo-
cated within outside channels 166 of header connector 160,
snap behind latch hooks 126 on the distal ends of resilient
latch arms 124 to hold the housing 112 of the ejector mech-
anism relative to header connector 160. When so mounted,
ejecting pin 148, which depends from the underside of ej-
ecting lever 114, will become seated in the bottom or base
of slot 170a in one of the side wings 164 of the header
connector. The assembled ejector mechanism and header
connector are now ready for receiving the IC pack which is
to be loaded into slot 172 of the header connector.

When it is desired to eject or unload the IC pack
from header connector 160, actuating push-rod 116 simply is

pushed in the direction of arrow "C" (Fig. 8). Before

proceeding further, it should be remembered that, as noted
above, the IC pack extends substantially entirely between
side wings 164 of body portion 162 of header connector 160
covering slot 170a in one of the side wings of the header
connector. Therefore, ejecting peg 148 of ejecting lever
114 is located in slot 170a "behind" the IC pack. With
this understanding, as actuating push-rod 116 is moved in
the direction of arrow "C", and eject lever 114 is pivoted
in the direction of arrow "D", eject peg 148 will move in
the direction of arrow "E". This directional arrow "E" is
also depicted in Figure 9, so that it can be better under-
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stood that the eject peg will engage one corner of the IC
pack and eject the IC pack from the header connector.

From the foregoing, it can be understood that an
extremely simple.ejector system has been provided in the
form of a three-part ejector mechanism. Each of the three
parts, namely housing (12,112), eject lever (14,114) and

actuating push-rod (16,116), is unitarily and integrally

molded of dielectric material such as plastic or the 1like.
The interengaging means between the three parts are provid-
ed by integrally molded features on each part. No other
extraneous parts are required. The IC pack is ejected from
the header connector by a portion of the eject lever which
is an integrally molded component thereof, requiring no
additional ejecting components.

Figures 15-18 show a third embodiment of the
invention embodied in a three-piece ejector mechanism, gen-
erally designated 210, similar to the embodiment of Figures
8-14 in that the ejector mechanism shown in Figures 15-18
is separate from a header connector, generally designated
211. In other words, ejector mechanism 210 is designed for
mounting to header connector 211 into which an IC pack is
loaded and from which it is ejected.

Generally, ejector mechanism 210 includes a first
part in the form of a housing, generally designated 212, a
second part in the form of a one-piece eject lever, gener-
ally desighated 214, and a third part in the form of a one-
piece actuating push-rod, generally designated 216. Each
of housing 212, lever 214 and push-rod 216 is individually
and integrally molded of dielectric material such as plas-
tic or the like.

Housing 212 includes a generally planar main wall
portion 218 and opposite side walls 220 which define chan-
nels into which an IC pack or memory card (not shown) is
inserted in the direction of arrow "G". Housing 212 fur-
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FIGURE.2 is a top plan view of the appar at us; FIGRE 3 is a side
el évati onal view of the appa- ratus, 1I50ki ng toward tihgyi$ Hus BEW of
Figure 1; FIGUIRE 4 is an end el evati onal vuew o% ckpPra- ratus,
| ooking in the direction of the top of Figure 1, wt

eroved: . ther indhEE AN SAF RU RS Waleh i o e
Figure 5; and 226 FwBiEE Barsiwidboteimntl kever c3Léf therebppaeanus, #ith
the eject | egle@nsbitis)- £Pand8st B8LT afl1©2RENArROYIsgIUE in cut-outs
228 and 230, respectively, on one side of the eject lever,
5  and flange 224 is located on the other side of the eject
lever, in the assembled condition of the ejector mechanism
as shown in Figures 16-18. Lastly, outside wall means 232
defines a channel 234 within which push-rod 216 is posi-
tioned and slidably or reciprocally movable in the direc-
10 tion of double-~-headed arrow "H".
Push~rod 216 includes a pusher end 236 ang a
_ lever-engaging end 238. As with the previous embodiments,
’ _ generally, complementary interengaging drive means are
provided between push-rod 216 and eject lever 214, Specif-
15 ically, the lever includes a hinge pin 240 which is snap-
fit into a hinge slot 242 at the inner or drive end of
push-rod 216. A flange 244 overlies the push-rod so that
the push-rod is sandwiched therebetween.
The embodiment of the ejector mechanism 210 shown
20 in Figures 15-18 includes a feature to prevent push-rod 16
from being pulled out of channel 234 and out of engagement
with hinge pin 240 of eject lever 214. More Particularly,
referring specifically to Figure 15, a stop-limit latch is
provided by a cantilevered ramp arm 246 having a latch end
25 246a which projects beyond a surface 248 of push-roq 216.
Housing 212 includes a latch shoulder 250 within channel
234 which defines a latching surface behind which latch end

246a of cantilevered ramp arm 246 snaps when the push-rod
is assembled to the housing within channel 234,

-

i 30 Eject lever 214 has an eject peg 252 for engaging
a corner of an IC pack as described above. The eject lever
also has a fulcrum defined by a hole 254 therethrough for
receiving a pivot pin or boss 256 projecting from header
connector 211. Otherwise, the header connector is func-
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FIGURE 8 is a perspective view of a second em bodinent of the invention in
assenbl ed condition; FI GURE-96i-s a perspective VIeM/Of a header
con- nector for receiving the ejector nmechani smon.
FIGURE 10 is an expl oded perspective view of the t
mechani sm shown in Flgure 8; FIGURE 11 is fa : ‘
act uating pbsPORdEYothensampeasofersshkalsabous N etela For| ager

FI GURE 12 isofAné&ttderehematd®neheVetiWodfimen® RISIFiguaek 09, Fi ar acall; be
seen in Figure 15 that flange 224 of housing 212 has a cut-
out area 258 so that pivot pin or boss 256 can project from

5 the header connector into fulcrum hole 254 of eject lever
214.

In assembly, housing 212 of ejector mechanism 210
is mounted to header connector 211 similar to the embodi-
ment of Figures 8-14. When fully mounted, eject lever 214
10 is positioned so that pivot pin or boss 256 of the header
connector is positioned in fulcrum hole 254 of the eject
lever. Push-rod 216 then is inserted into channel 234 of
’ housing 212 and is interengaged with the eject lever by
snapping hinge pin 240 of the lever into hinge slot 242 of
15 the push-rod. This assembled condition is shown in Figure
17, and it should be noted that the stop-limit latch for
push~rod 216 has been effected by latch end 246a of canti-
levered ramp arm 246 snapping behind latch shoulder 250.
, It also can be seen that stabilizing flanges 222 and 226 of
20 housing 212 are seated within cut-out areas 228 and 230,
respectively, of eject lever 214. The assembled ejector
mechanism 210 and header connector 211 now are ready for
receiving an IC pack to be inserted or loaded thereinto.
When it is desired to eject or unload the IC
. 25 | pack, actuating push-rod 216 is pushed in the direction of
arrow "I" (Fig. 18). This causes eject lever 214 to be
pivoted in the direction of arrow "J", with eject peg 252
of the lever moving in the direction of arrow "K". The
eject peg will engage one corner of the IC pack and eject
30 the IC pack from the header connector. During the pivotal
movement of eject lever 214, it can be seen how stabilizing
flanées 222 and 226 ride in their respective slots 228 and
230 on opposite sides of the pivotal connection 254 and 256
between the eject lever and the header connector.
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FIGURE 13 is a top plan view of the ejecting |ever of the ejector
mechani sm as viewed in Figure 10; =1%- FI GURE 14 THIS SHEETHAS BEEN
€l evational view of the ejec- REPLACED

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

5 in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein. For example, any eject lever (14,114, 214) may be
adapted for use in any embodiment.

\
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ting | F. RE 15 is an expl oded perspective
VI ew of Iﬂmﬂmﬂlﬂmﬂc“mnt of the i ni\‘/ﬁt ion in disassenbled condi- tion;

©-16s & pé&rspective view of the enbodi ment of
FIGURE 17 is a plan v @ﬂ%o#ﬁgﬁ? e,é@ﬂ‘ir
nechanismcﬂAjﬁguwes 15 and 16, with the eject |ever|and REEh int

FIGURE 18 is a view siMmlar to that
| ever and push-rod in their ejecting posi-

assenbled condi tion;

non-ej ecting positions; and
of Figure 17, with the eject

tions.

10

25

30

1. A connector apparatus for providing an inter-
connection between an IC pack and a printed circuit board,
including

a plurality of terminals (174) adapted for inter-
connection of the IC pack to electrical traces on the prin-
ted circuit board,

housing means including a housing (12, 112, 212)
having an IC pack receiving opening and an integrally
formed channel (34, 138, 234) therein,

said IC pack being inwardly and outwardly movable
within the housing between an inserted position wherein it
electrically mates with the terminals and an ejected posi-
tion wherein a portioh of the IC pack extends outside the
opening, | _

an ejector mechanism (10, 110, 210) for selec-
tively moving an inserted IC pack from the inserted posi-
tion to the ejected position, said ejector mechanism having

an ejector arm pivotally mounted rela-
tive to the housing adapted to effect movement of
the IC pack to the ejected position, and

a manually manipulatable actuator (16,
116, 216) slidably mounted in said channel for
movement in the same general direction as the
insertion and ejection of the ic pack and adapted
to cooperate with said ejector arm in moving the
IC pack outwardly to the ejection position,

characterized in that:

said ejector arm defines a lever (14, 114, 214)
pivotally mounted intermediate opposite ends thereof, hav-
ing a first end for directly engaging said actuator and a
second end for directly engaging the IC pack when said pack
is in the inserted position;

-_
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~ REPLACED
whereby when the actuator is moved inwardly, the

second end of the lever moves the IC pack outwardly to the
ejected posxtlon.

2. The connector apparatus of claim 1, said
housing means further including a dielectric header (160,
211) separate from said housing, wherein said terminals
(174) are mounted in said header (160, 211) and said hous-
ing has integrally molded means (124) for removably attach-
ing to said header (160, 211).

3. The connector apparatus of claim 1, further
including a stabilizing flange (150, 222, 226) integrally
molded on one of said lever (114, 214) and said housing
(112, 212) and engageable with a cut-out portion (152, 228,
230) of the other of said lever and said housing for stabi-
lizing pivotal movement of the lever.

4. The connector apparatus of claim 1, wherein
said lever (114, 214) includes fulcrum means (144, 254))
for pivotally mounting to an integrally molded pivot boss
(132, 256) on the housing means.

5. The connector apparatus of claim 1, wherein
said lever is elongated and includes a pair of generally
parallel spaced apart arm portions (40) mounted on said
header, whereby said header is sandwiched therebetween.

6. The connector apparatus of claim 5, wherein
said lever further includes pivot recesses (46) interengag-
eable with integrally molded pivot bosses (48) on the hous-
ing.

—_—
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Referring to the draw njs in greater detail, and first 93-PP4uFEP1EPt he

ej ect or rsﬂmu J“IUH |€u mnt ion is enbodied in a three-part ejector
mechani smit hean i gnated 10. ~2?ne nechani§{1+ﬁlu g BRE
| ﬁc 8'§hea r
PEY ¢ padk "

i ncorporation directly in a connector apparatus which
connector, generally designated 11, into which a nenpry c
Is | oaded and from whi gh it | e 1€ . .
mechani sm 10 i ncl udes Z:f [ ﬁr&é%t Int eaQ%arrna]% S ggﬁo%%#é lge.ﬁfeirggﬁﬁn
despgnat ed 1921@flevaHecinelndestan integraldshmelgad ejectiad pim 6£48) one-
pi ece ej ect j@ypteddenclengayedasiciterd det tddr@ pddk degastrestt B§ekar m of
a one-pi ece agt uatknghguig-rodk gener- ally designated 16. Each of header
consiect or hobsPRgE2] pacxk.

-t

8. The connector apparatus of claim 3, wherein
2 one of said stabilizing flanges (222,226) and one of said
cut-out portions (228,230) are located on each opposite

4 side of the pivotal mounting of said lever (214).

9. The connector apparatus of claim 1, further

2 including a stop-limit latch (246) on said slidably mounted
’ actuator (216) engageable with a stop surface (250) on the
4 housing (212) to prevent the actuator from being pulled out

of said channel (234).

10. The connector apparatus of claim 9, wherein
2 said stop-limit latch is a cantilevered ramp arm (246)
integrally molded on the actuator (216).
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l.ever 14, and push rod 16 is individually and integrallys%%?%%dc%
di el. ectrl c material such as plastic or_gg]e | i ke. No other .extraneous

conponents are required to assenble or to operate the - .
More particularly, and with reference now to Figures 2-lTile SHERT HAS BEEN |
Figure 1, header connector hous- ing 12 is unitarily nol.ded BEPPAGED i c
mat eri al and ABESTRAEB a pair of generally planar, el ongated body portrons

18 and tao Sigfedhd SRR ROROANTECBXCKPEOliREIAA hegBRRRE! Y U, shaped

which a menmory card or 1 C pack "C' is inserted in the direction of arrow
"A". Elongated body porihogjd8ebs MEERAATshOf1HPUHEN%RPoP! 18 Ahid¥185eq
for use with a connector apparatus which includes a housing
5 (12, 112, 212) into which an IC pack is loaded and from
which it is ejected. The three part ejector mechanism also
includes a one-piece eject lever (14, 114, 214) and a one-
piece actuator (16, 116, 216). The eject lever is pivotal-
ly mounted on the housing for ejecting the IC pack from the

10 housing. The actuator lever is movably mounted within an
integrally molded channel (34, 138, 234) on the housing and
‘ is engageable with the eject lever to effect actuation

thereof. Complementary interengaging portions of the hous-

ing, the eject lever and the actuator cooperate to effect

15 the relative movements therebetween without the need of
' extraneous components.
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termnals having tail portions 24a for insertion into cor_apespendknz—hekee
in aprinted circuit board 26 whereby the tails can be inj&HtSBHEET HAS BEEN

by soldering, to appropri- ate circuit traces on the printjed CiRERUNCEboard
or in the termnal-receiving holes. This is seen best in

3.
side of body portion 18 opposite from

42b

26

» .14

48

FIG.1

N

Frgures— 1,2 —and

Figure 4 shows that the terninal s(ha®d pins 24b prOJectlng fron1the

16

46 |
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-7- - tails 24a. The pins are adapted to interconnect wt

| C pack "C'" when the IC pack is inserted into'the headeﬁ_cannev‘u..
il 'THIS: SHEET tHAS BEENS

Lastly, housing 12 of header connector 11 includes a pa

h ter- mnals on

FoS M aY

| nsBEPbkCEtDo

(Fig. 4) through which appropriate fastening means can te

fasten the connector apparatus to printed circuit board
(2-9)
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Actuating push-rod 16 includes a head portion or push- butt-ﬁq\gag-@g:r i9AS BEBN
t hereof and a drive end 32 at the opposite end thereof rlﬂepugmt)forms
bart of a com plenentary interengagi ng drive means betwe fr—r-od
and eject lever 14, as will be seen below. The push-rod is p03|t|oned in a
cl osed channel 34 nol ded integrally with and projecting outwardly fromthe
right-hand side wing 20 of header congegig§ housing 12 as viewed in Figure
1. Push-button 30 of the push-rod is exposed at the front of housing 12
(the top as viewed in Figures 2 andF§ and the drive endj42 of the
push-rod projects out of the re closed channel qufﬁr conpl enment ary

i nt erengagenent wi , hS

reci procal ly
g /ﬁqo >>46 1a2o
42d - :

7
FI1G.6
~42a
44
) L &
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mounted for novenent in the direction of doubl e-headed arrow "B". The
push-rod is manual | y mani pul atable by a user pushing on
the direction of arrows "D'. Drive end 32 of the push-rddiHiS SHEETrKAS BEEN
as seen in Figure 3, and defines shoul ders 36 which snap jJout waRgpPyAGHD t he
adj acent end of channel 34 to retain the push-rod on the % ' o=ttt -ré
channel . Referring to Figures 4mQ)6 in conj unction with Figures
1-4, eject lever 14 is elongated and includes a pair of generally parallel
arm portions 40 which are spaced apart Posite ends by cross-portions
or end pins 42a~and b, rﬁzul tgy I n raI |y box-1ike configuration as
seen in Figure 6. Tpo?/ ns | aLe ghtly angl ed, as

1This Sheet Has Been Replacec




at 44, and define a hi nge or pivot recess 46 on one side of the | ever.

Arnms 40 are spaced by end pins 42a and 42b at

-8-
I_TH
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| east a distance slightly greater than the wi dth of body portion 18 of

head€r connector housing 12. Eject lever 14 is bCHU|cu
header connector housing 12 as best seen in Figures 1 andlfiﬁﬁ%ﬁfﬁéﬁﬁhBEEN

bl ed, pivot recesses 46 in arns 40 of the | ever arm engag

a paREPLACEPi vot

bosses 48 nmol ded integrally with opposlte sides (the top and bottom as

viewed in Figure 4) of body portion 18 of

wher eby t he ej ect
E'" (Fig. 2).

(@eSer connector housi ng 12,

| ever can pivot in the direction of doubl e-headed arrow
Ej ect lever 14 is assenbled to header connector

140 ‘E:jle

—=

- 142

FIG.1I
140 /ns 142
=

FIG.12

146 144
Vs /||4
\}1 \
‘54

S0 1Ha

| - 144 |
— L L

i
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FIG.14
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housing 12 by spreading armportions 40 of the |lever out- wardly in the
ditection of arrows "F' (Fig. 6), so that the arm portions can snap behind
pi vot bosses 48 as seen in Figure 2. This is effected due to the resiliency
of the integrally nolded eject |ever. The arm portions thereby sandw ch

body portion 18 of the header connector housing therebet BEEN
ej ect lever is assenbl ed & header onnector § G&ﬁlng 12, - *ﬂ% _
above, end pin 42a of [ ageable with drive dnd 32 D

actuating push-rod 16¢q§ d the header connector housing as seen in

Figure 2. The opposite end ject lever 14 is positioned in a
sl ot 50 in header connecto ereby the pin is freely novable
within the slot as the

IThis Sheet Has Been Replacec
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ej ect lever noves or pivots in the direction of arrow "E' about pivot

hossés 48 on the housing. In operation, when a nenory card or IC
ack "C'" is inserted or |oaded into the header connector Lo ;

/ TS RHERL BEEN‘_]

direction of arrow "A" (Fig. 2), as described above, a cor d
‘pack engages end pin 42b of eject lever 14 and biases the ever_ﬁﬁf i vot |
bosses 48 to the position shown in Figur? 2. &n this | oaded condition, the
term nal nmeans on the I C pack are in natiﬁb‘? t erengagenent with termnals

pi ns 24b of the header connector.

21l | >
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Wien it is desired to eject IC pack "C' from header conneglQrL 1l and w th

L ef erence to Figure 7, a user pushes on push-button 30 of msnggrmslmsm
the direction of arrow "D'. Drive end 32 of the push-rod, ]| bei ngREplAe@gage- ’

(2-9)

)
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ve f7é.

Zpud
mept .wth end p|n 42a of eject lever 14, causes the lever to pivot in the

dlreﬁklon of arrow "H' about pivot bosses 48. The opposite
. the eject lever noves in slot 50 and, being in engagenent
; end of 1C pack "C', causes the IC pack to be ejected from
connector -at least to the extent of disengaging the term-{
pack fromterm nal pins 24b of the_header connector.
shows a second enbodi ment of the inven- tion conpr ehendi ng
ej ector nechanism general- |y designated 110. The nechani
for mounting to a header connector i SREQERXATIONI C pack i
which it is ejected. The header connector is shown in

end pin._42b_of.
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EJECTOR_SYSTEM FOR AN IC PACK CONNECTOR AEPMTUS

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a connector
apparatus having a header connector adapted for receiving
a memory card or IC pack, with means directly on the con-
nector apparatus for ejecting the IC pack therefrom.

- Background of the Invention

Header connectors are used with memory cards or
IC packs and are-provided with various attachments, such as
means for facilitating ejection of the IC pack or memory
card for replacement or temporary removal. The header

connector is used for interconnecting terminals and inter-

nal circuitry of the IC pack or memory card to the traces
of a substrate such as for a main electronic unit. The IC
pack is inserted into the header connector and is extracted
therefrom as needed. The extraction force of the IC pack,
i.e. the force between the respective terminal pins on the
header connector and the respective terminals of the IC
pack, is relatively high due to the tight fit required to
obtain a good electrical interconnection between the termi-
nals. These terminals typically are disposed at a high
density which increases the extraction forces further.
Often, when an IC pack is to be extracted from a header
assembly, the card: is grasped by a user and pulled out.
Consequently, a variety of ejecting mechanisms
have been incorporated in various connector apparatus for
fa0111tat1ng ejecting an IC pack from a header connector.

One of the problems with prior ejecting mechanisms is that

they typlcally con51st of multi-piece designs including

.o



Figure: 9 and will be described in greater detail hereinaf- tefe—m——m—m ..
CGeneral ly, ejector mechani sm 1107y sty part i APhA TN EN ONEEE]
housi hg, generally designated 112; R t i n -t he {f grnTof—a~one=piiede
~eject lever, gener- ally desig d g . a third parjt }jin Bh@%%q@ off 4
one- 6ﬁece actuating push-rod, generally designated 116. acﬂ o] 0OUuSI nd
112, |eéever 114 and push-rod 116 is indhiVvidual Iy and intdgr ' |
dielectric material such as plas- tic or the like. No dther extraneous
conponents are re- quired to assenble or to operate the 'mectrantsm
Referring to Figure 10 in nj | { th Fiqure 8 | |
unitarily nﬁPHéggﬁf ?)?%%t?lg&a%%m‘\%%?}cﬁaas eri&e(lu ate cg@%"_@ € %;geﬁ_\gle
or require special features on the card or header assembly.

There is a definite need for a simple, low cost, easy to
assemble IC pack ejector mechanism of the character de-
scribed.

This invention is directed to solving the above
problems and satisfying the need for a very simple and low
cost ejecting system of the character described.

Summary of the Invention

An object, therefore,. of the invention is to
provide a new and improved, simple ejecting system in a
connector apparatus for ejecting an IC pack or memory card
‘from-a header connector. | |

In the exemplary embodiment of the_invention, a
connector apparatus includes a header connector into which
an IC pack is loaded and from which it is ejected. An
improved ejector system is provided of only three basic
components: a housing which receives and guides an IC pack
into mating engagement with the header terminals, a one-
piece eject lever and a one-piece manually manipulatable
actuator. L -

Specifically, the eject lever is movably mounted
on the housing for éjecting the IC pack. The actuator is
movably mounted within an integrally molded channel on the
housing for actuating the eject lever to eject the IC pack
from the header connector. Complementary interengaging-
drive means between the ejéct lever and the actuator effect
actuation of the eject lever in response to manual manip-
ulation of the actuating member. The eject lever is pivot-
ally mounted to the housing by integrally molded, comple-
mentary interengaging motion transmitting means. The lever
is mounted to the housing intermediate opposite ends there-
of._ One end of the lever is engageable by the actuator,

]
w
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a genetally planar main wall poi

The side walls termnate i n one}

wher eby t he opposing pairs of S

Hependi ng
fi rect ed

rdly dir

defi-ne i nwardly
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and the opposite end of the lever has an integral portion
adapted to engage and effect ejection of the IC pack from
the header connector. The actuator is provided in the form
of an elongated push~-rod movably mounted within an inte-
grally molded channel on the housing. One end of the push-
rod is engageable with the one end of the lever. The hous-
ing, the eject lever and the actuator all are individually
molded of dielectric material such as plastic or the like.
The complementary interengaging drive means are integrally
molded with the eject lever and the actuator. Similarly,
the complementary interengaging motion transmitting means
are integrally molded with and interconnect the housing and
the eject lever. _ | '

In one embodiment of the invention, the header
connector itself incorporates the housing on which the
eject lever.is mounted and within which the actuator is
positioned. The entire connector apparatus therefore con-
sists of three components, one of which is the connector
header itself. _

In two other embodiments of the invention, the
housing is separate and distinct from the connector header,
and the three piece eject mechanism is therefore latchably
retrofittable onto a standard header connector. This en-
bodiment allows the eject mechanism to be removed prior to
or added subsequenf to soldering the header connector to a
printed circuit boaré- and thus avoid the harsh processing
condltlons to which the header and other soldered compo-
nents are subgected.

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

drawings.
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, directed channels into which an I C pack or nenDry card (not shomn)
iS inserted into the housing in arr ow A

Housi ng 112 further includes a iff“?’ ﬁCﬂA BEEN

124 which form continuations ofLside
I nwardly di-
provi-ded within the housing to allow retention to a heafef connect or
9) nounted to a printed circuit board, al

an

Brief Description of the Drawings
The features of this invention which are believeq

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 1like referehce'numerals
identify like elements in the figures and in which:
FIGURE 1 is a perspective view of the three-part
connector apparatus embodying the ejector system of a first
embodiment of the invention;
FIGURE 2 is a top plan view of the apparatus;
FIGURE 3 is a side elevational view of the appa-
ratus, looking toward the left-hand side of Figure 1;
FIGURE 4 is an end elevational view of the appa-
ratus, looking in the direction of the top of .Figure 1,

'~ with the memory card removed,

FIGURE 5 is a plan view of the eject lever of the
apparatus; _

FIGURE 6 is an elevational view of the eject
lever of Figure 5;

FIGURE 7 is a bottom plan view of the apparatus,
with the eject lever and push-rod in their ejecting posi-
tions; o

_ FIGURE 8 is a perspectlve view of a second em-
bodiment of the invention in assembled condltlon,
_ FIGURE 9 is a perspective view of a header con-
nector for receiving the ejector mechanism on Figure 8;
| FIGURE 10 is an exploded perspective view of the
three-part ejector mechanism shown in Figure 8;

FIGURE 11 is a top plan view of the actuating
push-rod of the ejector mechanism, as viewed in Figure 10;

FIGURE 12 is a side elevational view of the push-
rod of Figure 11; '
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of which will be described hereinafter. . Still REPLA@EMH%HMSHEET_'

112 i'ncludes a rearwardly projecting flange portion 128 rch—forms—a
continuation of top wall 118. The fl'ange portion has a ¢uf- o 30
¥ AU ROB

with a pivot boss 132 projecting into the cut-out area. |This
provi ded for pivotally nounting eject Leyer 114, as wll
hereinafter. Top wall 118 also has a flange portion 134fwhich forns a
continuation of the top wall and protrudes outwardly fr s
top wall, with a downwardly dependi ng outside wall 136 extending along th
si de edge of the fl angeFIGURE on3apis 0X- tiopatflan peield alf t ehenejddstawy | -
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FIGURE 14 is a side elevational view of the ejec-
ting lever of Figure 13; .

FIGURE 15 is an exploded perspective view of a
third embodiment of the invention in disassembled condi-
tion; ' :

| FIGURE 16 is a perspective view of the embodiment
of Figure 15, in assembled condition;

FIGURE 17 is a plan view of the ejector mechanism
of Figures 15 and 16, with the eject lever and push-rod in
their non-ejecting positions; and

FIGURE 18 is a view similar to that of Figure 17,
with the eject lever and push-rod in their ejecting posi-
tions.



(not shown)

S which [ie approxi mately paraerI to top wall 1
136, sidewal | 120, top wall 118 and the two connecting we <ﬁmwvﬁ
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channel. 138

Referring to Figures 11 and 12 in conjunction with Figures 8
actuating push-rod 116 includes a head4grtion or push-butjto
end thereof and a transverse keyhol e-shaped hinge slot 142 at tThe opposSite

end t her eof.

HET

wi t hin which push- rod 116 is reciprocally nountfe

The slot forns part of a conplenentary inte- lLengdging.drive

nmeans bet ween the push rod and eJect Iever 114 as wll be seen below As
atRiidie ti

il lustrated
housi ng 112

< e pocimene| 138 of

Referring to the drawings in greater detail, and
first to Figure 1, the ejector system of the invention is
embodied in a three-part ejector mechanism, generally des-
ignated 10. The mechanism is designed for .incorporation
directly in a connector apparatus which includes a header
connector, generally designated 11, into which a memory
card or IC pack “"C" is loaded and from which it is ejected.

Generally, ejector mechanism 10 includes a first
part in the form of a housing; generally designated 12, of
header connector 11; a second part in the form of a one-
piece eject lever, generally designated  14; and a third
part in the form of a one-piece actuating push-rod, gener-
ally designated 16. Each of header connector housing 12,
lever 14, and.push;rod 16 is individually and integrally
molded of dielectric material such as plastic or the like.
No other extraneous components are required to assemble or
to operate the mechanism. _

More particularly, and with reference now to
Figures 2-4 in addition to Figure 1, header connector hous-
ing 12 is unitarily molded of plastic material and includes
a pair of generally planar, elongated body portions 18 and

two side wing portions 20 whereby the housing is generally-

U-shaped as seen best in Figure 2. Side wings 20 define
channels 22 (Figure 4) into which a memory card or IC pack
wen is inserted in the direction of arrow "A". Elongated
body portion 18 is adapted for mounting a plurality of
terminals having tail portions 24a for insertion into cor-
responding holes in a printed circuit board 26 whereby the
tails can be ‘interconnected, as by soldering, to appropri-
ate circuiv traces on the printed circuit board or in the
terminal-receiving holes. This is seen best in Figures 1,
2 and 3. Figure 4 shows that the terminals have pins 24b
projecting from the side of body portion 18 opposite from
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tails 24a. The pins are adapted to interconnect ﬁith ter~
ninals on IC pack "C" when the IC pack is inserted into the
header connector. Lastly; housing 12 of header connector
11 includes a pair of apertures 28 (Fig. 4) through which
appropriate fastening means can be inserted to fasten the
connector apparatus to printed circuit board 2s6.
Actuating push-rod 16 includes a head portion or
push-button 30 at one end thereof and a drive end 32 at the
opposite end thereof. The drive end forms part of a com-
plementary interengaging drive means between the.push-rod
and eject lever 14, as will be seen below. The push-rod is
- positioned in a closed channel 34 molded integrally with
and projecting outwardly from the right-hand side wing 20
. of header connector housing 12 as viewed in Figure 1.
" Push-button 30 of the push-rod is exposed at the front of
housing 12 (the top as viewed in Figures 2 and 3), and the
~drive end 32 of the push-rod projects out of the rear of
closed channel 34 for complementary interengagement with
eject lever 14. Consequently, the push-rod is reciprocally
mounted for movement in the direction of double-headed
arrow "B", The push-rod is manually manipulatable by a
user pushing on push-button 30 in the direction of arrows
"pn, prive end 32 of the push~-rod is bifurcated, as seen
in Figure 3, and defines shoulders 36 which snap outwardly
of the adjacent end of channel 34 to retain the push-rod on
the housing within the channel. _
) Referring to Figures 5 and 6 in conjunction with
Figures 1-4, eject lever 14 is elongated and includes a
pair of generally parallel arm portions 40 which are spaced
apart at opposite ends by cross-portions or end pins 42a
and 42b, resulting in'a'generally box-like configuration as
seen in ?igure 6. Arm portions 40 are slightly angled, as
at 44, and define a hinge or pivot recess 46 on one side of
the lever. Arms 40 are spaced by end pins 42a and 42b at



hpusimg and the opposite or slotted end of the push-rod_pFﬁEﬁtéﬁE S'EBT

rear of the housing for conplenmentary interengagenment wit
Referring to Figures 13 and 14 in conjunction with Figure
| ever 114 has an arcuately shaped ful crum boss 144 inter
the | ever, a downwardly dependi ng hi nge-g¥ n 146 at one en
and a downwardly dependi ng eject peg 148 at the opposite
A fan-shaped stabilizing flange 150 projects fromthe top

and 10, ej ect
dij at 31AUG 199¢s of
f the | ever,
nd—of—thetever:
of the | ever for

positioning in a fan-shaped cut-out 152 in the top of wall

portion 118 of

housi ng 112. leagh |§, distracey s Liglpuly t goeater f thage thed wisithr.cos dsslt

t he bOttom(ﬂbdﬁﬂlﬂhllé‘éﬂﬁhéadEPGCBHﬁeﬁﬂgr housing 12.

Eject lever 14 is assembled to header connector

housing 12 as best seen in Figures 1 and 4.

When assem-

bled, pivot recesses 46 in arms 40 of the lever arm engage
a pair of pivot bosses 48 molded integrally with opposite
sides (the top and bottom as viewed in Figure 4) of body
portion 18 of header connector housing 12, whereby the
eject lever can pivot in the direction of double-headed
arrow "E" (Fig. 2).

'Eject lever 14 is assembled to header connector
housing 12 by spreading arm portions 40 of the lever out-
wardly in the direction of arrows "F" (Fig. 6), so that the
arm portions can snap behind pivot bosses 48 as seen in
Figure 2. This is effected due to the resiliency of the
integrally molded eject lever. The arm portions thereby
sandwich body portion 18 of the headér'connector housing
therebetween. When the eject lever is assembled to header
connector housing 12, as described above, end pin 42a of
the lever is engageable with drive end 32 of actuating
pPush-rod 16 outside the header connector housing as seen in
Figure 2. The opposite end pin 42b of eject lever 14 is
positioned in a slot 50 in header connector housing 12
'whereby the pin is freely movable within the slot as the
eject lever moves or pivots in the direction of arrow "E"
~about pivot bosses 48 on the housing.

In operation, when a memory card or IC pack "c*
is inserted or loaded into the header connector housing in
the direction of arrow "A" (Fig. 2), as described above, a
corner of the IC pack engages end pin 42b of eject lever 14
and biases the lever about pivot bosses 48 to the position
shown in Figure 2. 1In this loaded condition, the terminal
means on the IC pack are in mating interengagement with
terminals pins 24b of the header connector.



of the lever. I n assenbly, and conparing the exp
three-part ejector mechanismshown in Figure 10 with the agsg¢nbl ed
mechani sm shown in Figure 8, push-rod 116 sinply is |ocated iln tBaliGE199638
of housing 112 whereby the push-rod is rggiprocally, axi al I}y fnovabl e
rel ative to the housing in the direction®of arrow "B" (Fig] 8J- Erther
before or after the push-rod is located in channel 138, ¢ |
assenbled to the housing. In assenbly, the |lever is positioned so that

ful crum boss 144 proj ecyifenpWp¥ di% ided{fedUta0Wjek0 & tRKI0USH NGron
whereby the arcuate shape of the ful ¢rum boss_coo erqées W th pivot boss
132 wit hin t eWRY FOANNCGEPR Lhe PE@erﬁhd%?f?¥?é%e © Figure 7, a user

pushes on push-button 30 of push-rod 16 in the direction of
arrow "D", Drive end 32 of the push-rod, being in engage-

ment with end pin.42a'of-eject lever 14, causes the lever
to pivot in the direction of arrow "H" about pivot bosses
48. The opposite end pin 42b of the eject lever moves in
slot 50 and, being in engagement with the inner end of IC
pack "C", causes the IC pack to be ejected from the header
connector at least to the extent of disengaging the termi-
nals of the IC paék from terminal pins 24b of the header
connector. ' |
' Figure 8 shows a second embodiment of the inven-

tion comprehending a three-part ejector mechanism, general-
ly designated 110. The mechanism is designed for mounting
to a header connector into which an IC pack is loaded and
from which it is ejected. The header connector is shown in
Figure 9 and will be described in greater detail hereinaf-
ter. -

Generally, ejector mechanism 110 includes a first
part in the form of a housing, generally designated 112; a
second part in the form of a one-piece eject lever, gener-
ally designated 114; and a third part in the form of a one-
piece actuating push-rod, generally designated 116. Each
of housing 112, lever 114 and push-rod 116 is individually
and integrally molded of dielectric material such as plas-
tic or the like. No other extraneous components are re-
quired to assemble or to operate the mechanism. '

.Referring to Figure 10 in conjunction with Figure
8, housing 112 is unitarily molded of plastic and includes
a generally planar main wall portion 118 and two depending
side walls 120. The side walls terminate in one pair of
inwardly directed flanges 122 whereby the opposing pairs of '
side walls and inwafdly_directed flanges define inwardly
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into cut-out 152 in the top of main wall portion 118 of the
Therefore, the lever is main- tained in a vertically stabi

the lever underlying flange portion 128 of the housing and |stlabi3 AUG 199

fl ange 150 of the lever overlying the tgfcyall of the housi

i Z2ed position by

nd i n cut-out

152 t hereof.

In essence, pivot bogs 132

directed channels into which an IC pack or memory card (not
shown) is inserted into the housing in the direction of
arrow “A", . _

Housing 112 further includes a pair of resilient
cantilevered latch arms 124 which form continuations of
side walls 120, each latch arm including an inwardly di-
rected latch hook 126. The latch arms and latch hooks are
provided within the housing to allow retention to a header
connector (Fig. 9) mounted to a printed circuit board, all
of which will be described hereinafter.

Still further, housing 112 includes a rearwardly
projecting flange portion 128 which forms a continuation of
top wall 118. The flénge portion has a cut-out area 130,
with a pivot boss 132 projecting into the cut-out area.
This structure is provided for pivotally mounting eject
lever 114, as will be described hereinafter. Top wall 118
also has a flange portion 134 which forms a continuation of
the top walliand_protrudes outwardly from one side of the
top wall, with a downwardly depending outside wall 136
extending along the side edge of the flange portion approx-
imately parallel to one sidewall 120. Outside wall 136 is
connected to sidewall 120 by way of two connecting webs
(not shown) which lie approximately parallel to top wall
118. Outside wall 136, sidewall 120, top wall 118 and the
two connecting webs define a channel 138 within which push-
rod 116 is reciprocally mounted.

Referring to Figures 11 and 12 in conjunction
with Figures 8 and 10, actuating push-rod 116 includes a
head portion or push-button 140 at one end thereof and a
transverse keyhole-shaped hinge slot 142 at the opposite
end thereof. The slot forms paft of a complementary inte-
rengaging drive means between the push-rod and eject lever
114, as will be seen below. As illustrated in Figure 8,
push-rod 116 is positioned in channel 138 of housing 112



-12-

'tran$mpLA¢mm nearfs-be--

The .assenbly is

depends fromthe one end of eject |ever,;114, into hinge slot 1143/&1161996
rear end of actuating push-rod 116. As stated above, hing¢ glot 142 is

keyhol e- shaped so

ng hlmg pin 146, whi

.of the housing and ful crum"-b'mgs SHEFTOHAS IBEENqver p{RN
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parts.
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whereby push-button 140 is exposed at the front of the
housing and the opposite or slotted end of the push-rod

- projects out of the rear of the housing for complementary

interengagement with eject lever 114.

Referring to Figures 13 and 14 in conjunction
with Figures 8 and 6, eject lever 114 has an arcuately
shaped fulcrum boss 144 intermediate the ends of the lever,
a downwardly depending hinge pin 146 at one end of the
lever, and a downwardly depending eject peg 148 at the
opposite end of the lever. A fan-shaped stabilizing flange
150 projects from the top of the lever for pdsitioning in
a fan-shaped cut-out 152 in the top of wall portion 118 of
housing 112. Lastly, a transverse positioning flange 154
is provided at the bottom of hinge p1n 146 at the one end
of the lever. _

In assembly, and comparing.the exploded view of

the three-part ejector mechanism shown in Figure 10 with

the assembled mechanism shown in Figure 8, push-rod 116
simply is located in channel 138 of housing 112 whereby the
push-rod is reciprocally, axially movable relative to the
housing in the direction of arrow "B (Fig. 8). Either
before or after the push-rod is located in channel 138,
eject lever 114 is assembled to the housing. In assembly,
the lever is positioned so that fulcrum boss 144 projects
upwardly in the cut-out 130 of the housing whereby the
arcuate shape of the fulcrum boss cooperates with pivot
boss 132 within the cut-out. With the lever underlying
flange 128 of the housing, stabilizing flange 150 of the
lever positions into cut-out 152 in the top of main wall
portion 118 of the housing. Therefore, the lever is main-
tained in a vertically stabilized position by the lever
underlying flange portion 128 of the housing and stabiliz-
ing flange 150 of the lever oVerlying the top wall of the
housing in cut-out 152 thereof. In essence, pivot boss 132

—_—
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Slot. 'Vhen The push-rod and lever are assendi ed, the one olREVIACEMENGSHEET
surroundi ng hinge pin 146, overlies the inner end of the ppsf-
flarfge 154, at the bottom of hinge pin 146, underlies t he 3“'“f3x¢ﬁ¥¥@§at
the push-rod is sandw ched therebetweena- | n oper pt
actuating push-rod 116 is noved axially in the direction 0
8), eject lever 114 will pivot in the direction of arrow "P' about plvot
boss 132 and ful crum boss.144, to drive the free end of thetever—Tmthe
direction of &f dwe thousing and fidianum thpssol4% ¢f gbhe Jdevarhgadaride
connect or, geRmylemedfts9pal RledbRgal Iy UHEEint £2RA%AY £ 1RLORAHE pe-

tween the two parts. N

The assembly is completed by snapping hinge pin
146, which depends from the one end of eject lever 114,
into hinge slot 142 at the rear end of actuating push-rod
116. As stated above, hinge slot 142 is keyhole-shaped so

' that it providéS'a'mouth by which hinge pin 146 can be
snap-fit into the slot. When the push-rod and lever are
assembled, the one end of the lever, surrounding hinge pin
146, overlies the inner end of the push-rod, and flange
154, at the bottom of hinge pin 146, underlies the push-rod
so that the push-rod is sandwiched therebetween.

' In operation, when actuating push-rod 116 is
moved axially in the direction of arrow "C" (Fig. 8), eject
lever 114 will pivot in the direction of arrow "D" about
pivot boss 132 and fulcrum boss 144, to drive the free end
of the lever in the direction of arrow “E".

Referring now to Fiqure 9, a header connector,
generally designated 160; includes a transverse elongated
body portion 162 and two side wings 164. The side wings
have outside channels 166 in which a pair of outwardly
projecting ramped latch. bosses 168 are integrally molded.
Slots 170a and 170b are formed in side wings 164 outside
the ends of body portion 162. In other words, an open area
is afforded beyond the opposite'ends 162a of the body por-
tion. The body portion also has a card-receiving slot 172
‘running the length thereof. Although only two pins are
-shown in Figure 9, a high density plurallty of terminal
pins 174 are mounted w1th1n body portion 162 and extend
into slot 172. When a memory card or IC pack is loaded
into header connector 160, it is loaded in the direction of
arrow "F", into slot 172 whereupon appropriate terminal

means on the IC pack interengage with terminal pins 174 of



body portion 162 and two side wings 164. The side w ngs hgygf ok
~channel's 166 in which a pair of outwardly projecting r amp A
168 are integrally nolded. Slots 170a and 170b are forned
outsi de the ends of body portion 162. +p3ether words, an]open!3AE

af forded beyond the opposite ends 162a of the body por- tfoh. The body
portion also has a card-receiving slot 172 running the | ephgth thereof.
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Al though only two ping are shown in Figure 9, a high denstty plurality of
term nal pins ﬁﬁ%-ﬁ?%dﬁﬁuﬁPéﬁeﬁFPHFn B6dshewtdi b nebtednthakt vheni the s¢ ot

172, \Wen a rpawk yisalea@ed! Snpack1ee 1PHORRtd NIedORALEs1 CORBEELRLAJE). it

hoor oo P ot oy e LR QUi ndY "Piths M17a, M50 A¥endl” MBI a11y en-
_ - tirely between side wings 164, thereby covering the opening
of slot 170a into which eject peg 148 of eject lever 114 is

positioned. '

Referring to Figures 9 and 10 in conjunction with
Figure 8, ejector mechanism 110 is mounted in header con-
nector 160 in the direction of arrow "F" (Fig. 8). When
fully mounted in the header, ramped latch bosses 168, lo-
cated within outside channels 166 of header connector 160,
snap behind latch hooks 126 on the distal ends of resilient
latch arms 124 to hold the housing 112 of the ejector mech-
anism relative to header connector 160. When so mounted,
ejecting pin 148, which depends from the underside of ej-~
ecting lever 114, will become seated in the bottom or base
of slot 170a in one of the side wings 164 of the header
connector. The assembled ejector mechanism and header
connector are now ready for receiving the IC pack'which is
to be loaded into slot 172 of the header connector. -

When it is desired to eject or unload the IC pack
from header connector 160, actuating push-rod 116 simply is.
pushed in the direction of arrow "c" (Fig. 8). Before
proceeding further, it should be remembered that, as noted
above, the IC pack extends substantially'entirely between
side wings 164 of body portion 162 of header connector 160 .
covering slot 170a in one of the side wings of the header
connector. 'Therefore, ejecting peg 148 of ejecting lever
114 is located in slot 170a "behind" the IC pack. With
this understanding, as actuating push-rod 116 is moved in
the direction of arrow “C", and eject lever 114 is pivoted
in the direction of arrow "D", eject peg 148 will move in
the direction of arrow "E". This directional arrow "E" is
also depicted in Figure 9, so that it can be better under-
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stood that the eject peg will engage'one_corner of the IC
pack and eject the IC pack from the header connector. _
From the foregoing, it can be understood that an
extremely simple ejector system has been provided in the
form of a three-part ejector mechanism. Each of the three
parts, namely housing (12,112), eject lever (14,114) and
actuating push-rod (16,116), is unitarily and integrally
molded of dielectric material such as plastic or the like.
The interengaging means between the three parts are provid-
ed by integrally molded features on each part. No other
extraneous parts are required. The IC pack is ejected from
the header connector by a portion of the eject lever which
is an integrally molded component thereof, requiring no
additional ejecting components. ' ' _
Figures 15-18 show a third embodiment of the
invention embodied in a three-piece ejector mechanism, gen-

.erally designated 210, similar to the embodiment of Figures

8-14 in that the ejector mechanism shown in Figures 15-18
is separate from a header connector, generally designated

211. In other words, ejector mechanism 210 is designed for

mounting to header connector 211 into which an IC pack is
loaded -and from which it is ejected. .

Generally, ejector mechanism 210 includes a first
part in the form of a housing, generally designated 212, a
second part in the form of a one-piece eject lever, gener-
ally designated 214, and a third part in the form of a one- -
piece actuating push-rod, generally designated 216. Each
of housing 212, lever 214 and push-rod 216 is individualiy
and integrally molded of dielectric material such as plas-
tic or the like. | .

Housing 212 includes a generally planar main wall

. portion 218 and opposite side walls 220 which define chan-

nels into which an IC pack or memory card (not shown) is
inserted in the direction of arrow “G". Housing 212 fur-
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pack is loaded into slot 172 into electrical interengagem ent‘mnth T
termnal pins 174, it extends substantially en- tirely betmeen~ sﬁdﬁbf
164, thereby covering the opening of slot 170a into which ejjeqt geg 148 o
ej ect lever 114 is positioned. Referring to Figurdgs |9 A3AUR 1995
conjunction with Figure 8, ejector neeh®ni sm 110 is nounted|i n_header con-
nector 160 in the direction of arrow "F' (Fig. 8). Wen fully nounted rm—
t he header, ranped | atch bosses 168, |o- cated w thin outsi els 166

of header connector 160, snap behind |atch hooks 126 on the distal ends of
resilient |&her dnpludes (zeasvardhy Pooieeking Iwde Holanges CZ2PCIp4 Ani sm.

relative to dipadgsie CORIRH WarkfbicV@fes® 10WEE€H14 therebetween. 1n
other words, flanges 222 and 226 are disposed ip cut-outs
228 and 230, respectively, on one side of the eject lever,
and flange 224 is located on the other side of thpe eject
lever, in the assembled condition of the ejector mechanisn
as shown in Figures 16-18. Lastly, outside wall means 232
defines a channel 234 within which push-rod 216 is posji-
tioned and slidably or reciprocally movable in the direc-
tion of double-headed arrow P"H".

Push-rod 216 includes a pusher end 236 ang a
lever-engaging end 238, As with the previous embodiments,
generally, complementary interengaging drive means are
provided between push-rod 216 and eject lever 214, Specif-
ically, the lever includes a hinge pin 240 which is snap-
fit into a hinge slot 242 at the inner or drive enq of
push-rod 216. A flange 244 overlies the push-rod so that
the push~rod is sandwiched therebetween.

The embodiment of the ejector mechanisp 210 shown

in Figures 15-18 includes a feature to prevent push-rod 16
from being pulled out of channel 234 and out of engagement
with hinge pin 240 of eject lever 214. More bParticularly,
referring specifically to Figure 15, a stop-limit latch is
provided by a cantilevered ramp arm 246 having a latch end
246a which projects beyond a surface 248 of push-rod 216.
Housing 212 includes a latch shoulder 250 within channel
234 which defines a latching surface behind which latch end
246a of cantilevered ramp arm 246 snaps when the push-rod
is assembled to the housing within channel 234,

Eject lever 214 has an eject peg 252 for engaging
a corner of an IC pack as described above. The eject lever
also has a fulcrum defined by a hole 254 therethrough for
receiving a pivot pin or boss 256 projecting from header
connector 211. Otherwise, the header connector is func-



ej.ecting pin 148, which depends fromthe underside of ej- jf&
wi || becone seated in the bottom or base of slot 170a in (
wi ngs 164 of the header connector. The assenbl ed ej ect off
header connector are now ready for recgejving the |IC pack
| oaded into slot 172 of the header canitector.

to eject or unload the I C pack from header connector 160,
push-rod 116 sinply is. pushed in the direction of arrow “E—ftto-

Before procesdhaty(UehB°lad AOMLLNBILTIN ¢ Lidhcidh 28! adER e

the I C pack exten substanti entirel et ween si e V\nn%Et 64 of body
porti on 162°6Pnﬁ€§8€rJéth@@tGP?HﬁPhRﬂRﬂ?QE)%ﬁofli?D% °n onkt ofabhlesi de

wings of thgeBRagARrFigure 15 that flange 224 of housing 212 has a cut-
out area 258 so that pivot pin or boss 256 can project from
the header connector into fulcrum hole 254 of eject lever
214.

In assembly, housing 212 of ejector mechanism 210
is mounted to- header connector 211 similar to the embodi-
ment of Figures 8-14. When fully mounted, eject lever 214
is positioned so that pivot pin or boss 256 of the header
connector is positioned in fulcrum hole 254 of the eject
lever. Push-rod 216 then is inserted into channel 234 of
housing 212 and is intérengaged with the eject lever by
snapping hinge pin 240 of the lever into hinge slot 242 of
the push-rod. This assembled condition is shown in Figure

17, and it should be noted that the stop-limit latch for
push-rod 216 has been effected by latch end 246a of canti-
levered ramp arm 246 snapping behind latch shoulder 250.
It also can be seen that stabilizing flanges 222 and 226 of
housing 212 are seated within cut-out areas 228 and 230,
fespectively, of eject lever 214. The assembled ejector
mechanism 210 and header connector 211 now are ready for

 receiving an IC pack to be inserted or loaded thereinto.

When it is desired to eject or unload the IC
pack, actuating push—rbd 216 is pushed in the direction of
arrow "I" (Fig. 18). This causes eject lever 214 to be
pivoted in the direction of arrow "J", with eject peg 252
of the lever moving in the direction of arrow "K". The
eject peg will engage one corner of the IC pack and eject
the IC pack from the header connector. Durihg the pivotal
movement of eject lever 214, it can be seen how stabilizing
flanges 222 and 226 ride in their respective slots 228 and
230 on opposite sides of the pivotal connection 254 and 256
between the eject lever and the header connector.
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connector. 'Therefore, ejecting peg Ing:Jox ) ver

sl ot '170a "behind" the |I-C pack. Wi %‘%g@ fli ng, | mﬁsﬁm
push-rod 116 is nbved in the directilon of "C', _and gjgct lever 114
pivoted in the direction of arrow "D', eject peg 148 wi || {nmjve13rAUG 4996

direction of arrow "E'. This directiofial- arrow "E' is al Jo|depicted in
Figure 9, so that it can be better under-

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
the invention is not to be limited to the details given
herein. For example, any eject lever (14,114, 214) may be
adapted for use in any embodiment.
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CLAIMS

1. A connector apparatus for providing an inter-
connection between an IC pack and a printed circuit board,
including

a plurality of terminals (174) adapted for inter-
connection of the IC pack to electrical traces on the prin-
ted circuit board,

housing means including a housing (12, 112, 212)
having an IC pack receiving opening and an integrally
138, 234) therein,
said XC pack being inwardly and outwardly movable

formed channel (34,

within the housing between an inserted position wherein it
electrically mates with the terminals and an ejected posi~
tion wherein a portion of the IC pack extends outside the
opening, | '

an ejector mechanism (10, 110, . 210) for selec-

tively moving an inserted IC pack from the inserted posi-

. tion to the ejected position, said ejector mechanism having

an ejector arm pivotally mounted rela-
tive to the housing adapted to effect movement of
the IC pack to the ejected position, and

a manually manipulatable actuator (16,
116, 216) -slidably mounted in said channel for
movement in the same general direction as the
insertion and ejection of the IC pack and adapted
to cooperate with said ejector ‘arm in moving the
IC pack outwardly to the ejection position,

characterized in that:

114, 214)
pivotally mounted intermediate opposite ends thereof, hav-

said ejector arm defines a lever (14,

ing a first end for directly engaging said actuator and a
second end for directly engaging the IC pack when said pack
is in the inserted position; '
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ejected position.

2. The connector apparatus of claim 1, said
housing means further including a dielectric header (160,
211) separate from said housing, wherein said terminals
(174) are mounted in said header (160, 211) and said hous-
ing has integrally molded means (124) for removably attach-
ing to said header (160, 211).

3. The connector apparatus of claim 1, further
including a stabilizing flange (150, 222, 226)  integrally
molded on one of said lever (114, 214) and said housing
(112, 212) and engageable with a cut-out portion (152, 228,
230) of the other of said lever and said housing for stabi-
lizing pivotal movement of the lever.

4. The connector apparatus of claim 1, wherein
said lever (114, 214) includes fulcrum means (144, 254))
for pivotaily mounting to an integrally molded pivot boss
(132, 256) on the housing means. '

5. The connector apparatus of claim 1, wherein
said lever is elongated and includes a pair of generally
parallel spaced apart arm portions (40) mounted on said
header, whereby said header is sandwiched therebetween.

6. The connector apparatus of claim 5, wherein
said lever further includes prOt recesses (46) interengag-
eable with integrally molded pivot bosses (48) on the hous-
ing.
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| oaded and fromwhich—+t+is ejected. GEneraIIy, ej ect or. _nechani-s
210 includes a first part in the~e+m-et—a—housirg, gen @H@ET
212, lem)mnm Iﬂi he form pbTHS SHEEpHASBEENeCt | ev :
deS|gn h|rd parf in tREPLAGEDN of & one- ce acéq& gﬂ%
push-rod, generé\ly de5|gnated ZI6. "EaciTof—housing 212, evars
push-rod 216 is individually and integrgdly nol ded of diglpctric materi
such as plas- tic or the I|ike. Housi ng 212 incjudes a generally
- planar main wall portion 218 and opposite side walls 220 l.ch defi-re—ehemn

nels into which an 1.C pack or nmenory card (not shown) is inserted in the
direction of arrow "G'.7. HiDséngoii@ctor- apparatus of claim 1, wherein

said lever includes an integrally molded ejecting pin (148)
- adapted to engage a corner of the IC pack to effect ejec-
tion of the IC pack. .

8. The connector apparatus of claim 3, wherein
one of said stabilizing fiénges (222,226) and one of said
cut-out pértions (228,230) are located on each opposite
side of the pivotal mounting of said lever (214).

9. The connector apparatus of claim 1, further
including a stop-limit latch (246) on said slidably mounted.
actuator (216) engageable with a stop surface (250) on the
housing (212) to prevent fhe actuator from being pulled out
of said channel (234).

10. The connector'apparatus of claim 9, wherein
said stop-limit latch is a cantilevered ramp arm (246)
integrally molded on the actuator (216). '
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ABSTRACT .
EJECTOR SYSTEM FOR AN IC PACK CONNECTOR APPARATUS

An ejector mechanism (10, 110, 210) is disclosed
for use with a connector apparatus which includes a housing
(12, 112, 212) into which an IC pack is loaded and from
which it is ejected. The three part ejector mechanism also
includes a one-piece eject lever (14, 114, 214) and a one-
piece actuator (16, 116, 216). The eject lever is pivotal-
ly mounted on the housing for ejecting the IC pack from the
housing. The actuator lever is movably mounted within an
integrally molded channel (34, 138, 234) on the housing and
is engageable with the eject lever to effect actuation
thereof. Complementary interengaging portions of the hous-
ing, the eject lever and the actuator cooperate to effect

the relative movements therebetween without the need of

extraneous components.

Fig . 1



ther includes rearwardly projecting:guide flanges 222, 224 ' '
sandwi ch eject |ever 214 therebetween: Fn other words, fla ACEMENT SHEET
are disposed in cut-outs 228 and 230, respectively, on one pipeof~—the==
eject lever, and flange 224 is | ocated on the other side of{the & Tkyﬂﬂ6
l ever, in the assenbl ed condition of 1{he ejector mechani sm-fs|sh |
Figures 16-18. Lastly, outsi
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enbodi nents, generally, conpl
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provi ded between push-rod 216 and eject |ever 214. Speciy=—ITdt .
_lever includes a hinge pin 240 which is snap- f it into W@M%

the inner or drive end of push-rod 216. A flange 244 ove}l|es the Push- rE

so that the push-rod is sandw ched thez/Sbet ween. ThEg AUGOR6EN

of the ejector nechanism 210 shown in Figures 15-18 incl fidgs a feature t
prevent push-rod 16 from being pulled out of channel 234|ake~out—0of

engagenent with hinge pin 240 of eject lever 214. Mre Particularly, _
referring specifically to Figure 15, a stop-limt latch i'S prowded by a i
cantilevered ramp arm 246 having a latch end 246a. which projects beyond a
surface 248 of Push-rod 216 Housing 23y i neigdes a48atch|8ho &er 1450
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234 which defines a latching surface behind which latch end 2 [fgﬁ%MﬂWFSHE

-cantil evered ranp arm 246 snaps when the push-rod is assenblef fo the
housi ng wi thin channel 234, ~ Eject lever 214 has an ?Jncﬂ AQGQQ§6
for engaging a corner of an |IC pack as gescrlbed above. The e}e¢t |ever

al so has a fulcrumdefined by a hole éﬁ t her et hr ough for eceiving a pivot
pin or boss 256 projecting from gigér connector 211. ‘(9( rwise. the .
header connector is_func-
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-16- . tionally the same as descri b_ed above in relation BEEE;QEWS?

160 of the enbodi ment of Figure 9. It can be seen in Fi

224 of housing 212 has a cut- out area 258 so that pivot {pijn or boss 256}
can project fromthe header connector épeo fulcrum hole 354 of 3AWRE1996ev¢

214. I n assenbly, housing 212 of eiector mechani gm 210




I's mounted to header connector 211 simlar to the enbodi-_nent of Figures

8-14. Wien fully nounted, eject lever 214 is positioned ipm Mm‘gpt HEBT
or boss 256 of the header connector is positioned in ful S}Ec ,_\,4Su
the eject lever. Push-rod 216 then is kpserted into chan 234 i ng
212 and is interengaged wth the ej'@tb{rb;ver snappi ng ngé%ggaggégof

the Il ever into hinge slot 242 of theu h— 0d. \Jhis asse d condition ils
shown in Figure 17, and it shoul d b& nofEsEf\ hat mt latch for
push-rod 216 has been effected by | at,
246 snappi ng behind | atch shgul der
-stabilizing flanges 222 and 226 of
areas 228 and 230, o




respectively, of eject |ever 214. The assenbl ed ej ector nmechani sm 210 and
header connector 211 now are ready for receiving an | C pg mmm
or |loaded thereinto. When it is desired to eje C
pack, actuating push-rod 216 is pushed in the direction arrow "1"
18). This causes eject lever 214 to be pivoted in the di rectflGrAldﬁ 19980
"J", with eject peg 252 of the lever noving in the direct§idqn of arrow "K}.
The eject peg will engage one corner 06/2he | C pack and gj ecr theTCpac
fromthe header connector. During the pivotal novement Qf_eject |ever 214,
It can be seen how stabilizing flanges 22é and 226 ride in their respective
slots 228 and 230 b40)pp05| te sides o'/tﬂ pi votal connection 254 and 256

.’il 1. . J—rY

142
FIG. 11

>

1 O
FIG.12
146 |
46 144 114
Vd .
o /
=y
‘54
144 4
il L l—é [ / T [l“/
146 “\|a8
154 -



bet \A/égn the eject |lever and the header connector.
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It will be understood that the invention may be enbodi ed inWH
f'orms wi t hout departing fromthe scope of the appended cl ai PLACE NT SHEET
The present exanples and enbodi nents, therefore, are to be pofsrderedTT

al | respects as illustrative and not rgggrictive, and the i hvpntdHRyESIHHE!
to be limted to the details given herein. For exanple, .anyjefect |ever
(14,11.4, 214) may be adapted for use in any enbodi nent.
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?ﬁterdbnnection of the IC pack to electrica

nted circuit
boar d, housi ng nmeans including a ot P12) having an
| C pack receiving opening and an integrallyjfeor 3¢, 138, 234)
therein, « - said I C pack being ingar @l hovabl e within

ly mates with
ves $@npaek

the terningpsingd,araskeahad spadetsoandhes elfpmerporsderpies
extends outside the. openin - an_gj ect ot mechani sm {1, , 210)
for selec-OFiggﬁVlﬁﬁvgﬁﬁcéaliﬁggFPeasleppﬁgé ??Tﬁn??é???%é%t%& %%%%9”tion
to the ejected posFtbantheakd-Afec2e? Oerharhexder device is known

having an ejector mechanism with two levers directly

engaging an IC pack. No hint is given how to use an
"actuating means in case of a reduction of parts by using
only one lever. | _ .

| EP-A-0 547 255 is a prior art document according to
Article 54(3) EPC, but does not show an ejector mechanism
with a single lever directly engaging the. IC pack.

' There is a definite need for a simple, low cost, easy
to assemble IC pack ejector mechanism of the character -
described. _ ' '

This invention is directed to solving the .abcve
problems and satisfying the need for a very simple and low
cost ejecting system of the character described.

Summary of the Invention

An object, therefore, of the invention is to
provide a new and improved, simple ejecting system in a
connector apparatus for ejecting an IC pack or memory card

" from a header connector.

In the exemplary embodiment of the invention, a
connector apparatus includes a header connector into which
an IC pack is loaded and from which it is ejected. An
improved ejector system is provided of .only three basic
components: a housing which receives and guides an IC pack
into mating engagement with the header terminals, a one-
piece eject lever and a one-piece manually manipulatable
actuator. _-

Specifically, the eject lever is movably mounted
on the housing for ejecting the IC pack. The actuator is
movably mounted within an inteérally molded channel on the
housing for actuating the eject lever to eject the IC pack
from the header connector. Complemenﬁafy interengaging drive
means between the'eject_leﬁer and the actuator effect
actuation of the eject lever in response to manual
manipulation of the actuating member. The eject lever is



;ha?ing' | an ejector arm mount ed such t.hat

it is pivotable relative to the housing adapt ed
of the IC pack to the ej ected position, and
manual |y, mani pul at abl e actuator (16, 116, 216) {
. said channel for novenent in the sanme general dirf
insertion and ejection of the |IC pack and adapted

said ejector armin noving the | C pack outwardly
posi tion, wherein said ejector armdefines a | ever

REPLACEMENT SHEET

| fdably nmount edji b
edt i 98 DEC 19¥ '
tfo cooperate wjt
t €ctL | on
(14, 114, 214)

pivotally nounted internedi ate opposite gnds thereof

pivotally mcounted to the housing by integrally molded,

complementary interengaging motion transmitting means. The

lever is mounted to the housing intermediate

opposite ends

thereof. One end of the lever is engageable ky the actuator,
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vanJ i s extending substantially over the width of the hOUSiREPLA(IﬂﬁEN]‘SHﬁBT

characterized by:
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and the opposite end of the lever has an integral portion
adapted to engage and effect ejection of the IC pack from
the header connector. The actuator is provided in the form
of an elongated push-rod movably mounted within an inte-
grally molded channel on the housing. One end of the push-
rod is engageable with the one end of the lever. The hous-
ihg, the eject lever and the actuator all are individually
molded of dielectric material such as plastic or the like.
The complementary interengaging drive means are integrally

‘molded with the eject lever and the actuator. Similarly,

the complementary interengaging motion transmitting means
are integrally molded with and interconnect the housing and
the eject lever.

In one embodiment of the invention, the header
connector itself incorporates the housing oa which the
eject lever is mounted and within which the actuator is
positioned. The entire connector apparatus therefore con-
sists of three components, one of which is the connector
header itself. .

In two other embodiments of the invention, the

housing is separate and distinct from the connector header,

and the three piece eject mechanism is therefore latchably
retrofittable onto a standard header connector. This em-
bodiment allows the eject mechanism to be removed prior to
or -added subsequent to soldering the header connector to a
printed circuit board, and thus avoid the harsh processing
conditions to which the header and other soldered compo-

 nepts are subjected.

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

- drawings,




saia | ever (14, 114, 214) having a first end for directly engagi ng said

actuator and a second end for directly engaging the I C pack when said pack

is in the inserted position; wher eby when the actuator is noved
i nwardly,. the second end of the | ever noves the I C pack o 7 —
ej ected position. 2. The connector apparatu @tﬁﬂ&ﬁ@f§=51&

housi ng nmeans further including a dielectric header (160, |2]11) separate
from said housing, wherein said terminals (174) are nount ¢d|i n1 8DEC Hedtle
(160, 211) and said

in which like reference numera.s
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of the three-part
connector apparatus embodying the ejector system of a first
embodiment of the invention; -

FIGURE 2 is a top plan view of the apparatus;

FIGURE 3 is a side elevational view of the appa-
ratus, looking toward the left-~hand side of Figure 1;

' FIGURE 4 is an end elevational view of the appa-
ratus, looking in the direction of the top of Figure 1,
with the memory card removed; ,

FIGURE 5 is a plan view of the eject lever of the
apparatus; |

FIGURE 6 is an elevational view of the eject
lever of Figure 5; |
, . FIGURE 7 is a bottom plan view of the apparatus,
with the eject lever and push-rod in their ejecting posi-
tions; ' ' |

FIGURE 8 is a perspective view of a sSecond em-
bodiment of the invention in assembled condition;

FIGURE 9 is a perspective view of a header con-
nector for receiving the ejector mechanism on Figure 8;

FIGURE 10 is an exploded perspective view of the
three-part ejector mechanism éhown in Figure 8; |

FIGURE 11 is a top plan view of the actuating
push-rod of the ejector mechanism, as viewed in Figure 10;

FIGURE 12 is a side elevational view of the push-
rod of Figure 11; ' ]



+housi ng has integrally nol ded ne&ﬂs (124);f0r renovabl y at

header (160, 211). 3.. The -connect or appar at us a1t
further including a stabilizing flange (150, 222, 226) intpgfall] g@L%@H o
one of said |ever (114, 214) and said housing (112, 212) apd eﬂdﬁ& I
wth a cut-out portion (152, 228, 23Q) -.of the other of saifl |

housing for stabilizing pivotal novenent of the |ever.

[
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4. The

connector apparatus of claiml, wherein

whereby push-button 140 is exposed at the front of the
housing and the opposite or slotted end of the push-rod
projects out of the rear of the housing for complementary
interengagement with eject lever 114.

Referring to Figures 13 and 14 in conjunction

with Figures 8 and 10, eject'lever 114 has an arcﬁately

shaped fulcrum boss 144 intermediate the ends of the lever,

a downwardly depending hinge pin 146 at one end of the

- lever, and a downwardly depending eject peg 148 at the

opposite end of the lever. A fan-shaped stabilizing flange
150 projects from the top of the lever for positioning in
a fan-shaped cut-out 152 in the top df wa1l portion 118 of
housing 112. Lastly, a transverse positioning flange 154
is provided at the bottom of hinge pin 146 at the one end
of the lever. |

In assembly, and comparing the explodéd view of
the three-part ejector mechanism shown in Figure 10 with
the assembled mechanism shown in Figure 8, push-rod 116
simply is located in channel 138 of housing 112 whereby the
push-rod is reciprocally, axially movable relative to the
housing in the direction of arrow "B" (Fig. 8). Either
before or after the pﬁsh-rod is located in channel 138,
eject lever 114 is assembled to the housing. In assembly,
the lever is positioned so that .fulcrum boss 144 projects
upwardly in the cut-out 130 of the housing whereby the
arcuate shape of the.fulchnn boss cooperates with pivot
boss 132 within the cut-out. With the lever underlying
flange 128 of the housing, stabilizing flange 150 of the

_ lever positions into cut-out 152 in the top of main wall

portion 118 of the housing. Therefore, the lever is main-
tained in a vertically stabilized position by the lever
underlying flange portion 128 of the housing and stabiliz-
ing flange 150 of the lever overlying the top wall of the
hoﬁsing in cut-out 152 thereof; In essence, pivot boss 132



.sai'd | ever (114, 214) includes fulcrun1neans (144 254)) for plvotally

mounting to an integrally nol ded pi'vot boss (132, 256) on t

nmeans. 5. The connector apparatus of claiml, ENH'SHEET
lever is_elongated and includes a pair of generally paralldl {spaced apart
arn1port|ons (40) rmounted on said header, whereby sai d header] i 4 8sBRQVIIghed

t her ebet ween. 6. The conneéﬂor apparatus of cldim5, wherein

said l-ever further includes pivot recesses (46)

It will be understood that the invention may be
embodied in other specific forms without departing from the
scope of the appended claims. '~ The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein. For example, any eject lever (14,114, 214) may be
adapted for use in any embodiment.
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CLAIMS
1. A connector apparatus for providing an
interconnection between an IC pack and a printed circuit
| becard, including
' a plurality of termlnals (174) adapued for
interconnection of the IC pack to electrical traces on
the printed circuit board,
housing means including a housing (12, 112,
212) having an IC pack receiving opening and an
integrally formed channel (34, 138, 234) therein,
_ said IC pack being inwardly and outwardly
movable within the housing between an inserted position
wherein it electrically mates with the terminals and an
ejected position wherein a portion of the IC pack extends
outside the opening, .
an ejector mechanism (10, 110, 210) for selec-
tively moving an inserted IC pack from the inserted posi-
tion to the ejected position, said ejector mechanism .
having
_ an ejector arm mounted such
that it is pivotable relative to the housing
adapted to effect movement of the IC pack to the
ejected position, and
a manually manipulatable actuator (16,
116, 216) slidably mounted in said channel for
movement in the same general direction as the
insertion and ejection of the IC pack and adapted
to cooperate with said ejector arm in moving the
IC pack outwardly to the ejection position,
wherein said ejector arm defines a lever (14, 114,
214) pivotally mounted intermediate opposite ends thereof
and is extending substantially over the width of the

housing,




onnect or appar at us of claim1, wherein said |ever i quﬂmgﬁjﬂwENT‘SHEET
|nteg i“ ‘ﬁﬂ“tﬂ\ ting pin (148) adapted to engage a cor|n t+He+€
pack L n of the I C pack. 8. Th
appar usc oft clai th 3, wherein one of said stabilizing flanges ggfbgéé?97

and one of said cut-out portions (228, 330) are |ocated on ¢ r oppasite

side of the pivotal nngggéélengggjd | ever (214).

O

said lever (14, 114, 214) having a first end for directly
engaging said actuator and a second end for directly
engaging the IC pack when said pack is in.the inserced
position;

 _whereby when the actuator is moved inwardly,
the second end of the lever moves the IC pack outwardly

to the ejected position.

2. The connector apparatus of claim 1, said
housing means further including a dielectric header (160,
211) separate from said housing, wherein said terminals
(174) are mounted in said header (160, 211) and sai
housing has integrally molded means (124) for removably
attaching to said header (160, 211).

3. The connector apparatus of claim 1, further
including a stabilizing flange (150, 222, 226) 1n;e§rally
molded on one of said lever (114, 214) and said hcusing
(112, 212) and engageable with a cut-out portion (152,
228, 230) of the other of said lever'and said housing for

stabilizing pivotal movement of the lever.

4. The connector apparatus of claim 1, wherein
said lever (114, 214) includes fulcrum means (144, 254))
for pivotally mounting to an integrally molded pivot boss
(132, 256) on the housing means. .

5. The connector apparatus of claim 1, wherein
said lever is elongated and includes a pair of generally
parallel spaced apart arm portions.(40) mounted on said
header, whereby said header is sandwiched therebetween.

6. The connector apparatus.of claim 5, wherein
said lever further includes pivot recesses (46)
interengageable with 1ntegrally molded pivot bosses (438)
on the housing.



(246) on unted actuator (216) engageable with |alstop
surface |ng (212) to prevent the actuator frdmlbefA8yDEC 1997
pul l.ed out of sai d channel (234) . 10. The connedtdr apparat us
of claim9, wherein said stop-limt Iat%tb is a cantilevered rg ar T 240)
integrally nolded on the actuator (216) - :

7. The ccnnector apparatus of claim 1,

Q. .‘The cr mmm' arat us of claim1l1, further including a stdBEPLACEMFNEﬁHEET

wherein said lever includes an integrally molded ejecting
pin (148) adapted to engage a corner of the IC pack to

‘eifect ejection of the IC pack.

8. The connector apparatus of claim 3,
wherein one of said stabilizing flanges (222, 226) and
one of said cut-out portions (228, 230) are located on
each opposite side of the pivotal mounting of said lever
(214) .

9. The connector apparatus of claim 1,
further including a stop-limit latch (246) on sai
slidably mounted actuator (216) engageable with a stop
surface (250) on the hcusing (212) to prevent the

actuator from being pulled out of said channel (234).

10. The connector apparatus ci claim 9,
wherein said stop-limit latch is a cantilevered ramp arm
(246) integrally molded con the actuator (216).



