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EJECTING MEANS IN AN IC PACK CONNECTOR APPARATUS

Field cf 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

an IC pack, with means for ejecting the IC pack from the
" header connector.

Ba‘ckg;ound of the Invention

Header connectors are used with IC packs or

memory cards, and are provided with various attachments,

such as means for facilitating ejection or removal of the
IC pack for replacement. The header connector is used for
interconnecting the semiconductor circuit of the IC pack to
an external circuit such as a main electronic unit. The IC
pack is inserted into the header connector and is extracted
therefrom as needed. The pulling force to extract the IC
pack, i.e. the force between the respective pins disposed
in the header connector and the respective terminals of the
IC pack must be relatively large, due to the tight fit
required to obtain a good electrical contact. When the IC
pack is extracted by hand, the pack often is extracted in
an oblique direction which may damage the respective
terminals or contacts. _

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 using ejecting mechanisms is that
they add to the overall size or dimensions of the apparatus
envelope. There are various applications where it is
desirable to maintain as low a profile for the overall
connector apparatus as possible, such as where it may be
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‘el ectrical connectors and, parti cul afl y, to a connectdr T%Wﬁfﬂ“‘%%ﬁ%f a

header connector adapted for receiving an | C pack, w tth neaREPEAGED ej ectilng
the 1C pack fromthe header connector. Background of the Invegil o0s
Header connectors are used with I C packs or nenory cards, and aré prowﬁed
wi th various attachnments, such as nmeans foy facilitating ejection or
renmoval of the I C pack for repl acenent. The header connector is used for

i nterconnecting the sem conductor circuit of the IC pack to an external

f,' rgwt suchgesipaBlientel 86aERNA Hﬁ!‘éljf. tyof Geddet g&g&&e&?? lI't?:.é he
header comnegigks il L Paatker Lelehon gy tecded sl ldghdorce <o
t he header cments} osuehdas hejecishvg mechdrtisng)alareo@ibposed outside of
the header connector profile, particularly outside the
5 thickness of the header connector. It is difficult to
reduce the thickness of the header as a whole and, conse-
quently, extraneous attachments add to the overall envelope
of the connector apparatus.
_ This invention is directed to solving these
10 probiems by providing an ejecting means in a connector
apparatus for ejecting an IC pack from a header connector,
the ejecting means being confined substantially within the
thickness profile of the IC pack or, at least, within the
thickness profile of the header connector.

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

Qprovide a new and improved ejecting means in a connector
apparatus for ejecting an IC pack from a header connector.
In the exemplary embodiments of the invention, a

20 connector apparatus includes a header connector of a given
thickness into which an IC pack of a given thickness is
loaded and from which it is ejected. Housing means are
provided for receiving and holding the header connector.
Generally, ejecting means are mounted on one of the header

25 connector and housing means for ejecting the IC pack from
the header connector. The ejecting means is configured to
lie substantially within the thickness profile of the IC
pack. Means are provided for actuating the ejecting means
to eject the IC pack from the header connector.

30 : In one embodiment of the invention, the ejecting
means is provided in the form of a generally U-shaped
member substantially the same thickness as the IC pack.
The U-shaped member has legs for engaging opposite ends of
the IC pack so that the pack is ejected in a constant
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thereof, one end of the lever engaging the U-shaped member.
Activating means are provided in the form of a push rod for
engaging the opposite end of the lever. Preferably, the
lever has a thickness approximately equal to that of the U~
shaped member and the IC pack, and the push rod has a
thickness no greater than that of the header connector.

In another embodiment of  the invention, the
actuating means include a pair of levers pivotally inter-
connected intermediate their ends in a scissors fashion.
One end of each lever respectively engages one of opposite
ends -of the ejecting means. The opposite ends of the
levers are engageable by an activating means. In the
disclosed embcdiment, the activating means is in the form
of a plate having flanges for engaging the opposite ends of
the levers. '

In a further embodiment of the invention, eject-
ing means are engageable with opposite ends of the IC pack
and the actuating means include a pair of levers pivoted
intermediate their ends. One lever is short and the other
lever is long whereby one end of each lever is engageable

with the ejecting means at a respective opposite end of the:

IC pack, and adjacent opposite ends of the levers are
located outside an end of the IC pack for engagement by an
activating means. In the disclosed embodiment, the acti-
vating means is provided in the form of a push rod effec-
tively engageable with the adjacent opposite ends of the
levers.

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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Brief Description of the Drawings

_ The features of this invention which are believed
to be novel are set forth with particularity in the
appended claims. The invention, to§ether with its objects
and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify like elements in the figures and in
which: ' _

FIGURE 1 is an exploded perspective view of a
first embodiment of a connector apparatus incorporating the
concepts of the invention:

FIGURE 2 is a top plan view of the header connec-
tor of the connector apparatus;

FIGURE 2A is a section taken generally in the
direction of liste 2A-2A of Figqure 2:

FIGURE 3 is a top plan view of the connector
apparatus of Figute 1 in assembled condition;

FIGURE 4 is a somewhat schematic top plan view of
a second embodiment of the invention;

FIGURE 4A is a section taken generally along lije
4A-4A of Figure 4:;

FIGURE 5 is a somewhat schematic top plan view of
a third embodiment of the invention; and

FIGURE SA is a section taken generally along line
S5A~5A of Figure 5.

Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figure 1, the embodiment of the invention illus-
trated therein is incorporated in a connector apparatus,
generally designated 10; which includes a header connector,
generally designated 12; a: housing means, generally desig-
nated 14; an ejecting means, generally designated 16; an
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probl ems by providing an ejecting neans in a connector appdridi%SHEET HAS BEEN
epecting an | C pack froma header connector, the ejecting rfeans REPUATED

anfined_substantially wi thin the thickness profile of the TCpack—or—at
| east, within the thickness profile of the header connector.

the Invention ~ An object, therefore, of the inventionis to
provide a new and inproved ejecting means Pn=a connector apparatus for
ejecting an I C pack froma header connector. ' In the exenplary

SR YR TR g Koot AR SRR R NI
i s | oaded andadarmsn vdemérally sdegignaered 260using neans are provided for
ecerving and 1o d 00 Ligelerdsy EOVRRAL 2 B Lot IP Wt i ©
1, header connector 12 includes a housing 22 integrally
.5 ‘molded of dielectric material such as plastic. The housing
" mounts a plurality of high density terminals which include
pin portions 24 for insertion into contact sockets of an IC
pack, and solder tail portions 26 for insertion into holes
in a printed circuit board or to be surface mounted to
10 circuit traces on the printed circuit board, as at 28 in
' Figure 2A. Housing 22 has a pair of arms 30 with outwardly
protruding latch projections 32. The housing defines an
interior receptacle 34 for receiving an IC pack terminated
to pin portions 24 of the terminals. The housing also has
15 slots 36 within which ejecting means 16 (Fig. 1) is recip-
rocally removable. The IC pack is not shown in the draw-
ings, but it has a conventional flat configuration with
sockets at one edge for receiving terminal pin portions 24.
The IC pack has a thickness no greater than that of inter-
20 ior receptacle 34.
As seen in Figure 1, housing 14 is fabricated in
a generally inverted U-shape to include a top wall portion
38, opposite side wall portions 40a and 40b and inner wall
portions 42 and 44. Housing 38 is adapted for mounting on
25 top of a printed circuit board, as by means of a appropri-
ate fasteners 46. outside wall 40a and inner wall 42
extend beyond top wall 38 and are provided with notches 48
into which latch projections 32 of header connector 12 are
engageable in assembly of the connector apparatus. Outside
30 wall 40b and inner wall 44 define a channel 50 within which
activating means 20, which is provided in the form of a
push rod, is reciprocally disposed.
Ejecting means 16 is provided in the form of a
: generally U-shaped member including a pair of legs 52. The
35 legs project into slots 36 of header connector housing 22.

-
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connector and housing neans for ejecting the I C pack fromnTHI® SHEETAS BEE
cannector. The ejecting neans is configured to |ie subst ntlalh Pm«k I n
tfi ckness profile of the |IC pack. Means are prOV|ded fo

ej ecting means to eject the |C pack fromthe header connector. 91= 16 US In
one enbodi ment of the invention, the ejecting neans is provided in the form
of. a general ly U shaped nenber substantlalﬁy the sanme thickness as the IC
pack. The U shaped nenber has | egs for engagi ng opposite ends of the IC

pack so that I!:he aﬁ?cﬁe' Sseeéne%ﬁgt 'i':h% Ct?-scﬁﬂéd ejecting member has a
thickness which lies substantially within the thickness
profile of an IC pack in receptacle 22 and, in fact, is
thinner than the thickness of header connector housing 22,

5 Actuating means 18 is ptovided in the form of a
lever 54 having opposite ends 54a and 54b. The lever_is
pivotally mounted on header connector housing 22 by means
of a flange 56 which projects into one of the slots 36,
with a pivot bolt 58 extending freely through a hole 60 in

10 flange 56 and a hole 62 in the header connector. Actuating
lever 54 has a thickness on the order of that of ejecting
'U-shaped member 16 whereby the lever is disposed in the
thickness profile of an IC pack. At least, the thickness
of the lever is not greater than that of header connector

15 12. The same holds true for the thickness of activating
push rod 20.

Referring to Figure 3, the components of connec-
tor apparatus 10, described above in relation to Figure 1,
are shown in assembled condition. It can be seen that

20 'latch.projectiohs 32 on arms 30 of header connector housing
22 have been snapped into notches 48 of housihg 14. Legs
52 of U-shaped ejecting member 16 have been inserted into
slots 36 in header connector 12, and actuating lever 18 has
been pivotally mounted to the header connector. In this

25 view, it can be seen that activating push rod 20 has an
enlarged portion 64 which rides in channel 50 of housing 14
to stabilize movement of the push rod, and the enlarged
portion has a socketed portion 66 for engaging a rounded
end 54b of actuating lever 18, as the opposite end 54a of

30 the lever engages U-shaped ejecting member 16.

In operation of the embodiment of the invention
shown in Figures 1-3, and still referring to Figure 3, in
order'to eject an IC pack from header connector 12, a user
pushes on an exposed end 68 of activating push rod 20, as

35 indicated by arrow "A", The push rod pivots actuating
-
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t he“header connector internedi ate opposite ends thereof,
| ever engagi ng the U-shaped nmenber. Activating neans are
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formof a push rod for engaging the opposite -end of the |ever. PPRaFdA8bP§,

the |l ever has a thickness approximtely equal to that of
‘menber and the | C pack, and the push rod ta% @ thickness

the U shaped
no greater than

t hat of the header connect or. | n anot her enbodi nent of the

i nventi on,
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pivoting action of the lever moves the ejecting member in
the direction of arrow "C" whereupon the distal ends of
legs 52 engage the IC pack to eject the pack from the
connector header and out of interconnection with pin
portions 24 of the header terminals.

Figure 4, along with Figure 4A, shows a second
embodiment of the invention in a somewhat schematic illus-
tration and includes a header connector, generally desig-
nated 70, vhich is very similar to header connector 12
(Figs. 1-3) except that the header connector has a recessed
area 72 on the top thereof for receiving a plate-like
activating member 74 which serves the purpose of push rod

+ 20 of the embodiment of the invention shown in Figures 1-3.

The activating plate has a pair of extended arms 76 with
flanges 76a at the distal ends thereof.

_ In the embodiment of the invention shown in
Figures 4 and 4A, the actuating means is provided in the
form of a pair of levers 78 and 80 appropriately pivotally
connected intermediate their ends on a common pivot 82, as
to a PC board. Lever 78' has opposite ends 78a and 78b, and
lever 80 has opposite ends 80a and 80b. Ends 78a and 80a
of levers 78 and 80, respectively, are provided in the form
of post portions as seen in Figure 4A for engagement by
flanges 76a of activating plate 74. ‘The opposite ends 78b
and 80b of actuating levers 78 and 80, respectively, engage
a pair of ejecting rods 82 which, in turn, engage opposite
ends of an IC pack inserted into header connector 70.

As seen in Figure 4A, a pair of header connectors
70 are arranged in a stacked array with the tail portions
of the terminals of one header connector being longer than
that of the other for surface mounting to a printed circuit
board. Consequently, a pair of ejecting rods 82 are

provided at each opposite end of each header connector for

{This Sheet Has Been R

R



~

ends of the ejecting nmeans. The opposite ends of the Ieve.rTMl&r&lEEhgﬁ@eésEk

by -an activating means. In the disclosed embodi ment, thg acti Rgpmgrreans
i,s in the formof a plate having flanges.for engaging the"uppoo'b* e eRaRxof
t he | evers. In a further enbodi nent of the invention, %T%EFUﬁan

nmeans are engageable with opposite ends of the IC pack and the actuating
means include a pair of levers pivoted int®rhediate their ends. One |ever
is short and the other lever is |ong whereby one end of each lever is

engageabl e é“?i%sﬁ?ﬁsﬁ"p £gb! e RNt A ARG P RO CLRE] Wadde | C

pack, and a r'te the ' Tévers are~”l ocated outsjide an end
of the | C pacénhectomsager®at thataendot iends n{sheand. 80k 9fc 3FLR2

enbodi ment, § bgeagt i7s VAHd NPoNERRSpetRvaLy(cd1sb bite ffuried Wy ppost+od

ef fec- tivelxiengageabl e wth the fg acent s0|cszfo t e, ends O%o%heeml;ae&/fﬂé'

ke portions at the distal end e levers
5 both ejecting rods 82 at the respective end of the header
connector. '

In operation of the connector apparatus shown in

Figures 4 and 4A, activating plate 74 is moved in the
direction of arrow "D" whereby flanges 76a engage ends 78a

10 and 80a of actuating levers 78 and 80, respectively. That
action moves those ends of the levers in the direction of

arrows "E". Consequently, the opposite ends 78b and 80b of

the levers are pivoted in a scissors fashion in the direc-

tion of arrows "F". Ejecting rods 82 thereby are moved in

15 the direction of arrows "F" to engage opposite ends of two
IC packs to eject the packs from the stacked header connec-
tors.

Figures 5 and 5A show a third embodiment of the

invention, again in a somewhat schematic illustration, but

20 in sufficient detail to show a third embodiment of an
ejecting and an actuatinq' means. More particularly, a pair

of stacked header connectors 70 each reciprocally mount of

pair of ejecting rods 82 as described in relation to
Figures 4 and 4A. Instead of the scissors~-type levers 70

25 and 80 in the embodiment of Figures 4 and 4A, the embodi-
ment shown in Figures 5 and 5A include a pair of levers,
generally designated 84 and 86, both levers being pivotally
mounted to a printed circuit board intermediate their ends,

as at 88 and 90, respectively. Levers 84 and 86 have

30 adjacent proximal ends 84a and 86a, respectively, and
spaced distal ends 84b and 86b, respectively. Ends 84b and

86b of the levers are positioned for respectively engaging

one of ejecting rods 82. Although not shown in the draw-

ings, an appropriate activating means, such as the push rod

35 activating means 20 of the embodiment of the invention

/// .
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shown in Figures 1-3, may be employed for effectively
engaging ends 84a and 86a of the levers, as indicated by
arrow "G"Y (Fig. 5). |

In operation of the embodiment of the invention

5 shown in Figures 5 and 5A, when an activating means, such
as a push rod, is moved 'in the direction of arrow "G"
against ends 84a and 86a of the levers, the opposite ends
84b and 86b of the levers are pivoted about their respec-
tive pivot points 88 and 90, respectively, in the direction

1o of arrows "HY, to engage ejecting rods 82 which, in turnm,
engage opposite ends of an IC pack to eject the pack from
header connector 70. In the embodiment shown, with two
header connectors arranged in a stacked array, the IC packs
from both connectors are ejected simultaneously.

15 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

20 the invention is not to be limited to the details given
herein.
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The" features of this invention which are betieved to be n .
With particularity in the ap e invention, [t OHBET \HAShBEENS |
obj ects and the advant ages tﬁmmm’ "iﬂ/rml mst under st oofl_by rRERLAGERE toO
the follow ng description t akén ¢ n tcom usct+on with the acconpanyrTyg -
drawi ngs, in which like reference nunerals identify like elenments in the

figures and i nClysiM$h: FIGURE 1 is an expl oded perspective view of
~a first enbodiment of a connector apparatus incorporating the concepts of
the invention; F} GURK chnhéctdrt Wbﬁ;g Vi @de?isitrB@ header connec-

tor of the connector appara ctiop taken

generally in the direction® d\ea{igrngomcig\ro(ﬁ EJ FeQIZ’e“ n thickness IMOGURE 3 i s
a top plan viewhith GhelCpacleafod gipamthicknest 3 guadkdlanmfmwmdt

condi tion; is ejected; _
ejecting means (16,82) mounted on the header connector
(10) for ejecting the IC pack from the header connector, the
ejecting means (16,82) being configured to lie substantially within
the thickness profile of the IC pack; and

means (18; 78,80; 84,86) for actuatlng the ejecting
means (16,82) to eject the IC pack from the header connector {10).

2. The connector apparatus of claim 1
wherein there are provided housing means (38) for receiving the
header connector. |

3. The connector apparatus of claim 1 or 2
wherein said ejecting means comprises a generally U-shaped member
(16) having a thickness no greater than the thickness of the IC
pack, the U-shaped member (16) having legs (52) the distal ends of
which engage opposite ends of the IC pack.

4. The connector apparatus of claim 1, 2 or 3
wherein said actuating means include a lever (18) pivotally mounted
on the header connector (10).

5. The connector apparatus of claim 4
wherein said lever (18) is pivotally mounted intermediate opposite ends
thereof, one end engaging said ejecting means (16) and the opposite
end being engageable by an activating means (20).

6. The connector apparatus of claim 5
including an activating means in the form of a push rod (20)
engageable at one end (66) thereof with said opposite end (54b)of
the lever (18).

-_
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FIGRE 4 is a somewhat schematic top plan view of a second enmbodi ment_of .

the i n\(entfi on; _ FIGURE 4A is a section taken gen 'rﬂhé )SM
A 1o e A s e
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section taken cgener al | ong line 5A-5A of Figure 5. Det ai | ed

Description of the PreferredyErbeg ReLEerdl t ggdrawi ngs
in greater detail, and first to %gﬁfto{h%ppgﬁ%%gi Ir)r]elgrﬁ:'[mi(}‘?4t’§1)';et°|;)‘nve_ntion
i11'us- trated t h®herein said\deyero{ 18)khas m $hickness ingr geaALEr dham thgcthickness
desi gnated 10; wafcthe B¢!padRs a header connector, generally designated 12;

a housi ng neans, generally desig- nated 14; an ejecting neans, generally

designated 16; an

8. The connector apparatus of claim 4,5 or 6
wherein said lever (18) has a thickness no greater than that of
said header connector (10).

9. 'The connector apparatus of claim 1 or 2
wherein said ejecting means (16) and actuating means (18) are
configured to have a thickness no greater than that of said header
connector (10). '

10. The connector apparatus of claim 1 or 2
wherein said actuating means include a pair of levers (78, 80)
pivotally interconnected intermediate their ends in a scissors
fashion, one end (78b, 80b) of each lever respectively engaging one
of opposite ends of the ejejcting means (82), and the opposite ends
(78a, 80a) of the levers being engageable by an activating means
(74, 76).

11. The connector apparatus of claim 10
including an activating means in the form of a plate (74) having
flanges (76a) for engaging said opposite ends (78a, 80a) of the
levers (78, 80).

12. The connector apparatus of claim 1 or 2,
wherein said ejecting means are engageable with opposite ends of
the IC pack, and said actuating means include a pair of levers
(84, 86), pivoted intermediate their ends, one lever (84) being
short and the other lever (86) being long, whereby one end of
each lever is engageable with the ejecting means (82) at a
respective opposite end of the IC pack and adjacent opposite ends
of the levers are located outside an end of the IC pack for

engagement by an activating means. :

W
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-5-<- actuating nmeans, generally designated 18; and an
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13. The connector apparatus of claim 12

including an activating means in the form of a push rod (20)

effectively engageable with said adJacentoppOSIte ends
levers (84, 86).

14. A connector apparatus comprising:

of the

a header connector of a given thickness into which an
IC pack of a given thickness is loaded and from which it is

ejected;

housing means (38) for receiving the header connector;

a generally U-shaped ejecting member (16)

movably

mounted on the header connector and having legs (30) for engaging

opposite ends of the IC pack to eject the IC pack from

the header

connector, the U-shaped member (16) being configured to lie
substantially within the thickness profile of the IC pack: and

an actuating lever (18) pivotally mounted

intermediate

opposite ends thereof on the header connector for ejecting the IC
pack from the header connector, one end (54a) of the actuating lever
(18) engaging the ejecting member (16) and the opposite end (54b)

thereof being engageable by an activating means (20).

15. The connector apparatus of claim 14

including an activating means in the form of a push rod (20) recipro-

cally mounted on the housing means (38) and engageable

at one end

thereof with said opposite end (54b) of the actuating lever (18).

16. The connector apparatus of claim 14

or 15

wherein said lever (18) has a thickness no greater than the thickness

of the IC pack.

17. The connector apparatus of claim 14,

15 or 16

wherein said lever (18) has a thickness no greater than that of

said header connector.
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nmol ded of dielectric material such as plastic. The housi ng nmounts a
plurality of high density termnals which include pin p r
insertion into contact sockets of an IC pack, and sol de Tmﬁjﬁ gﬁﬁp‘g @E%
for insertion into holes in a printed circuit board or §o be BEMLARER
nounted to circuit traces on the printed circuit board, as at 28 in Figure
2A.- Housing 22 has a pair of arns 30 with outwardly protrudi nq | at ch

proj ections 32. The housi niBdef Thecsonnecten apparatus afpetaime144 1516 8Rcl//i ng
an | C pack ter niferesd §zﬁdpu-fkhﬁ?éd legoeLing lﬁénbélhfﬁb?ra?iunﬁdl% aﬂiﬁtﬂ@%bﬁ%‘ al so
has slots 36 V\n{@n whi ch means é‘ gmr{) ro%g 3/
renovabl e. The {8)pak& ‘i°§f egl‘ﬁﬂ/\ﬂa'f% atﬂb‘cﬁ %ﬁ-“‘l‘ at‘H'u thak of said
conventi onal f|kdadepnéonpectdri.on Wi th sockets at one edge for receiving
termnal pin portions 24. The |IC pack has a thickness no greater than that
of inter- ior receptacle 34. As seen in Figure 1, housing 14 is
fabricated in

\
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a génerally inverted U-shape to include a top wall portiaqn.3 38 opposite
sidde wal |l portions 40a and 40b and inner wall portions 4% 1y
38 is adapted for mounting on top of a printed circuit bﬁ aﬁpé%ﬁgﬁans
of a appropri- ate fasteners 46. Qut si de wall 40a and nner

extend beyond top wall 38 and are provided wi th notches 48 into which latch
projections 32 of header connector 12 are engageable in assenbly of the
connector apparatus. Qutsjde wal|l 40b_and jnner wall 44 define a channel 50
wi thin which activating ft38ckingoMeans; i AnclG, Pack Gennector APPRFALUS,f a push
rod, is reciprocally disposed. Ej ecting neans 16 is provided in
the formof a generally U shaped nenber including a pair of |egs 52. The

| egs project into slots 36 of headeﬁn&%@?%ﬁ{n@%?&ﬁ%?g'

A connector apparatus includes a header connector (10)
of a given thickness into which an IC pack is loaded and
from which it is ejected. An ejecting member (16) is mounted
on the header connector (10) for ejecting the IC pack from the
header connector.The ejecting member (16) is configured to lie
substantially within the thickness profile or the IC pack.
An actuating member (18) is provided for actuating the
ejecting member (16) to eject the IC pack from the header
connector. The actuating member is configured to lie
substantially within the thickness profile of the header
connector (fig. 1).
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-6-:- It can be seen that the U-shaped ejecting nmenber hasea.ihjckness.
whi ¢h lies substantially within the thickness profile of JITHIS SHEER HAS BEEN
receptacle 22 and, in fact, is thinner than the thickness {of -heagdgiacep

connect or housi ng 22. Actuating nmeans. 18 is pro
of a lever 54 having opposite ends 54a{é&md’ 54b.'-:.:‘fl'he5'&e)/§r Is pivotally

mount ed on header connector housing 22 W Sa-Tfange ,5_9 whi ch
rojects into one of the slots , : N ‘
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W tHR-a pivot bolt 58 extending freely through a hole 60

hole’> 62 in the header

in the thickness profile of an I C pack. At

proj ections

into notches 48 of housing 14. Legs 52 of U
been inserted into slots 36 in header co@ngt
has been pivotally nmounted to the header “tonn
seen that activating push rod 20 has an

connect or.

| east

haped eje

Actuating | ever 54 has AW
order of that of ejecting U shaped member 16 whereby the |l ever REBLAiEDposed

THAS REEN, 4

14

, the thiTRNESS of the

| ever is not greater than that of header connector 12. The sane holds true
for the thickness of activating push rod 20.
3, the conponents of connec- tor apparatus 10, described above ipn el afon
to Figure 1,nare shown in assenbl & conditi on.
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enl drged portion 64 which rides in channel 50 of housi ng X
movenent of the push rod, and the enlarged portion has a J&'IkﬁatSéiﬂEbd’rA& BEEN
66 for engaging a rounded end 54b of actuati ng | ever 18, as.theRERUAGEDt e

end 54a of the lever engages U shaped ejectjng menber '16., my
operation of the enbodi nent of the invehti'éery shown in Figures 1-3, and
still referring to Figure 3, in order to eject an |IC pack from header
connector 12, a user pushes on an exposed end 68 of activating,;push rod 20,

as indicated by arrow "A". The push rod pivots act uatlgg X 3
§ * m A &
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-7- lever 18 in the direction of arrow "B". By engagam{wwﬁgg SptgT ©

the lgver with U shaped ejecting menber 16, pivoting ac{ipn leve
noves-the ejecting member in the direction of arrow "C'{wnereupon the
di §tal: ends of |egs 52 engage the I1C pack to eject the pabkOftr NOWt 1886

" connector header and out of interconnectiop with pin poft ons 24 of the
header term nal s. Figure 4, along with Figure] 4K Shows & Se€co
enbodi ment of the invention in a somewhat schematic illlss_tration and

i ncl udes a header connector, generaspycfiedgrroted 70, which is very
simlar to header connector 12 - - : : '

EJECTING MEANS IN 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 recéiving
an IC pack, with means for ejecting the IC pack from the
header connector. |
- Background of the Invention _

Header connectors are used with IC packs or
inemory cards, and are provided with various attachments,
such as means for facilitating ej ection or removal of the
IC pack for replacement. The header connector is used for
interconnecting the semiconductor circuit of the IC pack to
an external circuit such as a main electronic unit. The IC
pack is inserted into the header connector and is extracted
therefrom as needed. The pulling force to extract the IC
pack, i.e. the force between the respective pins disposed
in the header connector and the respective terminals of the
IC pack must be relatively large, due to the tight fit
required to obtain a good electrical contact. When the IC
pack is extracted by hand, the pack often is extracted in
an oblique direction which may damage the respective
terminals or contacts.

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 prbbl,ems with using ejecting mechanisms is that
they add to the overall size or dimensions of the apparatus’

" envelope. There are various applications where it is
desirable to maintain as low a profile for the overall
connector apparatus as po_s'sible_, such as where it may be

x oo v - g
. i . HEV
iy I b



(Figs. 1-3) except that the header connector has a reces*eEEH.rASﬁMEETCSHBEme

top thereof for receiving a plate-like activating nenber
t he purpose of push rod 20 of the enbodi nent of the mvemhngWE
Figures 1-3. The activating plate has a pair of extended |

.flanges 76a at the distal ends thereof. “In thejle

e

i nvention shown in Figures 4 and 4A, the Letuat i ng neans}i s provi ded in th

117

formof a pair of levers 78 and 80 appropriately pivotal My~conmected

nas oppos  SenpcnEe EacPedsk LRIy 4% n8ah8 BohbeRRRbd, Fhle on,

Ends 78a andlifficiilteter maintaih 80, lowsprofilel yvhem ararionisicatiachhe

form of pos?ﬁx&%é' g Saé dtlidd %&?ﬁs’iﬁr gggaﬁsggaéeﬁyoﬁééf?éésof 6a_of

activating plate 74. opposite e ctuating l'evers

and 80, resp&Rei aderéng&g@e&w rpEefilect pagtiswd aa?-mmpéﬁsmﬁ tEhe,
engage Opposthfckness of the header connector. It is difficult to

reduce the thickness of the header as a whole and, conse-

quently, extraneous attachments add to the overall envelope |

of the connector apparatus.

This invention is directed to solving these

‘problems by providing an ej ecting means in a connector

apparatus for ej ecting an IC pack from a header connector, .

the ejecting means being confined substantially within the
thickness profile of the IC pack or, at least, within the.
thickness profile of the header connector.

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

Qrovide a new and improved ejecting means in a connector
apparatus for ejecting an IC pack from a header connector.
In the exemplary embodiments of the invention, a
connector apparatus includes a header connector of a given
thickness into which an IC pack of a given thickness is
loaded and from which it is ejected. Housing means are
provided for receiving and holding the 'header, connector.
Generally, ej eéting means are mounted on one of the header
connector and housing' mea._ps for ejecting the IC pack from
- the header connector. .The ejecting means is configured to
1ie substantially within the thickness profile of the IC
pack. Means are provided for actuating the ejecting means
to eject the IC pack from the header connector.

In one embodiment of the invention, the ej ecting
means is prov:.ded in the form of a generally U-shaped
member : substantially the same thickness as the IC pack.
The U-shaped member has legs for ehgaging'opposite ends of
the IC pack so that the pack is ejected in a constant



ends of an |1 C pack inserted into header connector 70.
Figure-4A, a pair of header connectors 70 are arranged
with the tail portions of the term nals of one header co
| onger than that of the other for surface mounting to a
- Consequently, a pair of ejecting,rods 82 are priovi
opposite end of each header connector for

boar d.
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direction. The actuating means include a lever pivotally
mounted on the header connector intermediate opposite ends
thereof, one end of the lever engaging the U-shaped member.
Activating means are provided in the form of a push rod for
engaging the opposite end of the lever. Preferably, the
lever has a thickness apprbximately equal to that of the U-
shaped member and the IC pack, and the push ‘rod has a
thickness no greater than that of the header coimector.
In another embodiment of the invention, the
actuating means include a pair of levers pivotally inter-
connected intermediate their ends in a scissors fashion.
One end of each lever respectively engages one of opposite
ends -of the ejecting means. The opposite ends of the
levers are engageable by an activating mneans. In the
disclosed embodiment, the activating means is in the form

of a plate having flanges for engaging the opposite ends of

the levers.

In a further embodiment of the invention, eject-
ing means are engageable with opposite ends of the IC pack
and the actuating means include a pair of levers pivoted
intermediate their ends. One lever is short and the other
lever is long whereby one end of each lever is engageable
with the ejecting means at a respective opposite end of the

'IC pack, and adjacent opposite ends of the levers are

located outside an end of the IC pack for engagement by an
activating means. In the disclosed embodiment, the acti-
vating means is provideci" in the form of a push rod effec-
tively engageable with the adjacent op;iosite ends of the
levers. _

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




ej ecting two I'C packs sinultaneously fromthe header c¢

NRERLAGEMENT SHEERa

]tcand, Sngs 78b and 80b of actuating |evers 78 and 80, rgs tTvetry,—ars
ormed by post- like portions at the distal ends of th¢ Iexﬁém\{)g?%ng

both ejecting rods 82 at the respective end of the heade

In operation of the connector apparatus shown in Figurdsid._and 4A

activating plate 74 is noved in the di r €tt4 6n of arrow
76a engage ends 78a and 80a of actuating |levers 78 and '88——espectirvety:

"D V\/nereby fl angy

Al e
ng

That acti on rmve t,hose_.ends of fthel vers in the direction of arrows "E".

Consequent |

.....

appended 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 accompanjring drawings, in which like reference
numerals identify like elements in the figures and in
which: | _

FIGURE 1 is an exploded perspective view of a
first embodiment of a connector apparatus incorporating the
concepts of the invention;

FIGURE 2 is a top plan view of the header connec-
tor of the connector apparatus; |

FIGURE 2A is a section taken generally in the
direction of lixe 2A-2A of Figure 2;

~ FIGURE 3 is a top plan view of the connector
apparatus of Figure 1 in assembled condition;

FIGURE 4 is a somewhat schematic top plan view of
a second embodiment of the invention;

FIGURE 4A is a section taken generally along lije
4A-4A of Figure 4; '

FIGURE 5 is a somewhat schematic top plan view of
a third embodiment of the invention; and

FIGURE 5A is a section taken generally along line
5A-5A of Figure 5. '

Detailed Description of the Preferred ‘Embodiment
Referring to the drawings in greater detail, and

first to Figure 1, the embodiment of the invention illus-
trated therein is incorporated in a connector apparatus,
generally designated 10; which includes a header connector,
generally designated 12; a housing means, generally desig-
nated 14; an ejecting means, generally designated 16; an

Bf the levers are pivoted in a
sci ssors fashion in t hﬁ!hél featuresnobfthars ameﬁioiMMgneog

elieveder eby
are moved i g he, gl eghd pn gy A QWS o Eln €, A90298,A0RAR 4£16P 130T £hi0



| C packs to eject the packs fromthe stacked header cohn
Figures 5 and 5A show a third enbodinent of the invent
somewhat schematic illustration, but in sufficient det
enbodi ment of an ejecting and an actuating neans. Mbre

of stacked header connectors 70 each reciprocally nouny of pair of EJECt

rods 82 as described in relation to Figure® # and 4A Laeteac—ofile-
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sci ssors-type levers 70 and 80 in the enbodi nent of Figures 4 and 4A,

t he

enbodi - nent shown in Figures 5 and 5A include a pair of Iever ?ngﬁne ally

desi gnat ed Sactaat$eg weans,cgenerablydesianated IR fAnd afoag +39
circuit boarﬂeméerg&ﬂb&h@.lyﬁaers@m%eaaaoat 88 and 90, respectively.

onces diseal ande- saphaseedd o Blgureay neatsuag iny BIBRCHINRY °
| evers are ppsi hiedded febnnespeet i1zel inengras ng housing 22 integrally
molded of dielectric material such as plastic. The housing
mounts a plurality of high density terminals which include
pin pori:ions 24 for i_nsertion-ihto contact sockets of an IC
pack, and solder tail portions 26 for insertion into holes
" in a printed circuit board or to be surface mounted to
circuit traces on the printed circuit board, as at 28 in
Fiqure 2A. Housing 22 has a pair of arms 30 with outwardly
protruding latch projections 32. The housing defines an
interior receptacle 34 for receiving an IC pack terminated
to pin portions 24 of the terminals. The housing also has
slots 36 within which ejecting means 16 (Fig. 1) is recip~-
rocally removable. The IC pack is not shown in the draw-
ings, but it has a conventional flat configuration with
sockets at one edge for receiving terminal pin portions 24.
The IC pack has a thickness no greater than that of inter-
" ior receptacle 34. )

_ As seen in Figure 1, housing 14 is fabricated in
a generally inverted U?shape to include a top wall portion
38, opposite side wall portions 40a and 40b and inner wall
portions 42 and 44. Housing 38 is adapted for mounting on
top of a printed circuit board, as by means of a appropri-
ate fasteners 46. Outside wall 40a and inner wall 42
extend beyond top wall 38 and are provided with notches 48
into which latch projections 32 of header connector 12 are
engageable in assembly of the connector apparatus. Outside
wall 40b and inner wall 44 define a channel 50 within which
activating means 20, which is provided in the form of a

push rod, is reciprocally disposed.
Ejecting means 16 is provided in the form of a
generally U-shaped member including a pair of legs 52. The
i legs project into slots 36 of header connector housing 22.



one-of ejecting rods 82. Although not shown in the draw| RRBEACEMENT SHEET
appropri ate activating neans, such as the push rod actidatfing neans 20 Tf

t he enbodi nent of the invention 06 NOV 1996-

gi ng ends 84a'amd

Q)

shown in Figures 1-3, may be enpl oyed for effectlvely erng
86a of the levers, as indicated by

-6—

It can be seen that the U~shaped ejecting member has a
thickness which lies substantially within the thickness
profile of an IC pack in receptacle 22 and, in fact, is
thinner than the thickness of header connector housing 22.

Actuating means 18 is provided in the form of a
lever 54 having opposite ends 54a and 54b. The lever is
pivotally mounted on header connector housing 22 by means
of a flange 56 which projects into one of the slots 36,
with a pivot bolt 58 extehding freely through a hole 60 in

! flange 56 and a hole 62 in the header connector. Actuating
lever 54 has a thickness on the order of that of ejecting
U-shéped member 16 whereby the lever is disposed in the
thickness profile of an IC pack. At least, the thickness
of the lever is not greater than that of header connector
12. The same holds true for the thickness of activating
push rod 20. '

Referring to Figure 3, the components of connec-
tor apparatus 10, described above in relation to Figure 1,
are shown in assembled condition. It can be seen that
latch projections 32 on arms 30 of header connector housing
22 have been snapped into notches 48 of housing 14. Legs
52 of U-shaped ejecting member 16 have been inserted into
slots 36 in header connector 12, and actuating lever 18 has
been pivotally mounted to the header connector. In this
view, it can be seen that activating push rod 20 has an
enlarged portion 64 which rides in channel 50 of housing 14
to stabilize movement of the push rod, and the enlarged
portion has a. socketed portion'ss for engaging a rounded
end 54b of actuating lever 18, as the opposite end 54a of
the lever engages U-shaped ejecting member 16.

In operation of the embodiment of the invention
shown in Figures 1-3, and still referring to FiQure 3, in
order to eject an IC pack from header connector 12, a user
pushes on an exposed end 68 of activating push rod 20, as

i indicated by arrow "AY. The push rod pivots actuating



arrew "G' (Fig. 5). In operation of the enbod REPLAGEMEMT SHELT

I nventi on shown in Figures 5 and 5A, when an activating

push rod, is

|
of "'the levers, the opposite ends 84b and 86b of the | evp
respec- tive pivot points 88 and 90, respect

C

about their
di recti on of

ans,  suciTas

"d, 469, 708,

noved in the direction of arrow "G' agai ns

arrows "H', to engage ejecti-Ag r-ods 82 whi

;
i B
h, in turn, engage

opposite ends of an IC pack to eject the pack from header—Ttommector—7o:
t he enmbodi nent shown, with two header connectors arranged in a stacked
array, the | Qewvaxkslsrim bhieh dorewdtitor ofirarrgw Bl siBi| engaaarent of

It will be u

forms without™ ! i
The present @dargiting aagtdepodfndhies levay AJeS the e nD

all respects

centra

e | divebtdon/ ofNdrigly Nest ryKdiegponthe distal ends of
legs 52 engage the IC pack to eject the pack from the
connector header and out of interconnection with pin
portions 24 of the header terminals. '
Figure 4, along with Figure 4A, shows a second
embodiment of the invention in a somewhat schematic illus-
tration and includes a header connector, genérally desig-
nated 70, which is very similar to header connector 12
(Figs. 1-3) except that the header connector has a recessed

area 72 on the top thereof for receiving a plate-like °

activating member 74 which serves the purpose of push rod
20 of the embodiment of the invention shown in Figures 1-3.

The activating plate has a pair of extended arms 76 with )

flanges 76a at the distal ends thereof.
In the embodiment of the invention shown in
Figures 4 and 47, the actuating means is provided in the
form of a pair of levers 78 and 80 appropriately pivoiazally
connected intermediate their ends on a commeon pivot 8‘?, as
to a PC board. ILever 78 has opposite ends 78a and 78b, and
lever 80 has opposite ends 80a and 80b. Ends 78a and 80a
of levers 78 and 80, respectively, are provided in the form
of post portions as seen in Figure 4A for engagement by
flanges 76a of activating plate 74. The opposite ends 78b
and 80b of actuating levers 78 and 80, respectively, engage
a pair of ejecting rods 82 which, in turn, engage opposite
ends of an IC pack inserted into header connector 70.
. As seen in Figure 4A, a pair of header connectors
70 are arranged in a stacked array with the tail portions
of the terminals of one header connector being longer than
+hat of the other for surface mounting to a printed circuit
board. Consequently, a pair of ejecting rods 82 are
provided at each opposite end of each header connector for

On

In

SR Sl B, Tl areeti susee |

afacteristig¢s thereof.



the invention is not to be [imted to the details given- hmEPLACENIENT SHEET

- 10 -. CLAI M5 1. A connector apparatus, | do I Sin
a -header_ connector (10) of a given thickness into which |an n@b %89 a
gi ven thickness is | oaded and fromwhich it

-8 -

ejecting two IC packs simultaneously from the header
connectors. To that end, ends 78b and 80b of actuating
levers 78 and 80, respectively, also are formed by post-
like portions at the distal ends of the levers for engaging
both ejecting rods 82 at the respective end of the header
connector. _ | '
| In operation of the connector apparatus shown in
Figures 4 and 4A, activating plate 74 is moved in the
direction of arrow "D" whereby flanges 76a engage ends 78a
and 80a of actuating levers 78 and 80, respectively. That
action moves those ends of the levers.in the direction of
‘arrows "E", Consequently, the opposite ends 78b and 80b of
the levers are pivoted in a scissors fashion in the direc-
tion of arrows “F", Ejecting rods 82 thereby are moved in
the direction of arrows YF" to engage opposite ends of two
IC packs to eject the packs from the stacked header connec-
tors. ' _

Figures 5 and S5A show a third embodiment of the
invention, again in a somewhat schematic illustration, but
in sufficient detail to show a third embodiment of an
ejecting and an actuating means. More particularly, a pair
of stacked header connectors 70 each reciprocally mount of
pair of ejecting rods 82 as described in relation to
Figures 4 and 4A. Instead of the scissors-type levers 70
and 80 in the embodiment of Figures 4 and 4A, the embodi-
ment shown in Figures 5 and 5A include a pair of levers,
generally des:.gnated 84 and 86, both levers being pivotally
mounted to a printed circuit board intermediate their ends,
as at 88 and 90, respectively. Levers 84 and 86 have
adjacent proximal ends 84a and 86a, respectively, and
spaced distal ends 84b and 86b, respectively. Ends 84b and
86b of the levers are positioned for respectively engaging
one of ejecting rods 82. Although not shown in the draw-
ings, an appropriate activating means, such as the push rod
activating means 20 of the embodiment of the invention



I s ejected; ej ecting nmeans (16,82) nounted o REFL EMGM.F'SHEET
connect or (10) for ejecting the IC pack fromthe header copngctor, the
ej ecting nmeans (16,82) being configured to lie substantial]y mehNﬂVt1996

t hi ckness profile of the I C pack; and means ; 78, 80;
84,86) for actuating the ejecting neans (16, 82) to eject tjhe | C pack T

t he header connector (10). - 922 The connect appar at us of
claiml1 wherein there are provided housi ng neans (38) for receivi ng t he
header connector. | . The connect or _ appar at |m 1
or 2 wherei reheW® dincFilgpnasmni- Eonﬁﬁlée?ea PRARYET v %%hﬁggﬁcﬁé Y (16)

“having a thigigesngOeticenista tdRd 8§68 bl eheelevaird,head Cindicated by
arrow "G" (Fig. 5). ' '
In operation of the embodiment of the invention
shown in Figures 5 and 5A, when an activating means, such
'as a push rod, is moved 'in the direction of arrow "G
. against ends 84a and 86a of the levers, the opposite ends
84b and 86b of the levers are pivoted about their respec-
tive pivot points 88 and 90, respectively, in the direction
of arrows "H", to engage 'ejecting rods 82 which, in turnm,
engage opposite ends of an IC pack to eject the pack from
header connector 70. In the embodiment shown, with two
header connectors ari:anged in a stacked array, the IC packs
from both connectors are ejected simultaneously.

, 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.
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engage ‘opposite ends of the IC 4. Th¢ ¢erheectsr
apparatus “ I Jﬂ UH m mhereln sai d actuating neans ificlude a | ever
(18) pivotal e header connector (10). ' 06 NOV51996
The connect or apparatus of cl.aim4 whergqpn.said lever (18) isipivotally

nount ed int'erg_aﬁmge opposite ends thereof, one end engagin sai d e ectl ng
means (16) an pposi te end being engageable by an acti
(20). 6. The connector apparatus of claim5 including an
activating means in the folm oft Gonpechor, akparatys, comprising:

a header connector (10) of a given thickness into
which an IC pack of a given thickness is loaded and from which it
is ejected; '

ejecting means (16,82) mounted on the header connector
(10) for ejecting the IC pack from the header connector, the
ejecting means (16,82) being configured to lie substantially within
the thickness profile of the IC pack; and

. means (18; 78,80; 84,86) for actuating the ejecting
means (16,82) to eject the IC pack from the header connector (10).

2. The connector apparatus of claim t
wherein there are provided housing means (38) for receiving the
header. connector.

3. The connector apparatus of claim 1 or 2
wherein said ejecting means comprises a generally U-shaped member
(16) having a thickness no greater than the thickness of the IC
pack, the U-shaped member (16) having legs (52) the distal ends of
which engage opposite ends of the IC pack.

4. The connector apparatus of claim 1, 2 or 3
wherein said actuating means include a lever (18) pivotally mounted
on the header connector (10).

5. The connector apparatus of claim 4 _
- wherein said lever (18) is pivotally mounted intermediate opposite ends
thereof, one end engaging said. ejecting means (16) abd the opposite
" end being engageable by an activating means (20).

6. The connector apparatus of claim 5
including an activating means in the form of a push rod (20)
engadeable at one end (66) thereof with said opposite end (54b)of
the lever (18).



engageable“T*Une—Eﬁd—éﬁé}_Lhereof with said opposite end (54b)fof the 1ever

(18). -
6 wherein s
the | C pack

| REPLAGEMENT onety 1

The connect or apparatus of -
-11 - [
7. The connector apparatus of claim 4, 5 or 6
wherein said lever (18) has a thickness no greater than the thickness

of the IC pack.

| #rrd—5—or—=6

|
T b il il [
|

8. The connector apparatus of claim 4,5 or 6
wherein said lever (18) has a thickness no greater than that of
said header connector (10).

9. The connector apparatus of claim'1 or 2
wherein said ejecting means (16) and actuating means (18) are
configufed to have a thickness no greater than that of said header
connector (10).

10. The connector apparatus of claim 1 or 2
wherein said actuating means include a pair of levers (78, 80)
pivotally interconnected intermediate their ends in a scissors
fashion, one end (78b, 80b) of each lever respectively engaging one
of opposite ends of the ejejcting means (82), and the opposite ends
(78a, 80a) of the levers being engageable by an act1vat1ng means
(74, 76).

, 11. The connector apparatus of claim 10
including an activating means in the form of a plate (74) having
flanges (76a) for engaglng said opposite ends (78a, 80a) of the
levers (78, 80)

i2. The cohnector appératus of claim 1 or 2,
wherein said ejecting means are engageable with opposite ends of |
the IC pack, and said actuating means include a pair of levers
(84, 86), pivoted intermediate their ends, one lever (84) being
short and the other lever (86) being long, whereby one end of
each lever is engageable with the ejecting means (82) at a
respective opposite end of the IC pack and adjacent opposite ends
of :-the levers are located outside an end of the IC pack for
engagement by an activating means. '



wherein sai d I_eALPr (18) has a thi ckness no greater than that OIEMFEMEQEMET
connector. . The connector apparatus of flaim1l or 2
wherein sal d eJ Emmwmmmﬂmu and-actuating nmeans (18) arg FoQ6 ﬂon/ew%o
have a thicknes that of said header connectpr}(10). -

10. The .connect or appar atud of cl ai m_139r_ 2 wherein said acfuartmg Tearrs
include a pair of levers (78, 80) pivotally interconnected iftermediate. .

1%

their ends in a scissors fldshi dhe conrectod appartatusodf) cdaimdeh Tever .
respectively e @99; e £ s (82), and -
t he opposite eg P?E%Oé]ga%lﬁgﬁ)&i%?nessgggt geﬁrﬁ %ﬁ aggﬁg'tl e b o
activating neaeffectiyelycengageable with said mljacemgpmm ecensis ggﬂ:hecat us of. |
claim 10 levers (84, 86).

4. A connectbr apparatus comprising:

a header connector of a given thickness into which an
IC pack of a given thickness is loaded and from which it is '
ejected; .
housing means (38) for réceiving the header connector;
a generally U-shaped ejecting member (16) movably
mounted on the header connector and having legs (30) for engaging
opposite ends of the IC pack 10 eject the IC pack from the header
connector, the U-shaped member (16) being configured to lie
substantially within the thickness profile of the IC pack; and

an actuating lever (18) pivotally mounted intermediate
opposite ends thereof on ‘the header connector for ejecting the IC
pack from the- header connector, one end (54a) of the actuating lever
(18) engaging the ejecting member (16) and the opposite end (54b)
thereof being engageable by an activating means (20).

15. The connector apparatus of claim 14
including an activating means in the form of a push rod {20) recipre-
cally mounted on the housing means (38) and engageable at one end
thereof with said opposite end (54b) of the actuating lever (18).

16. The connector apparatus of claim 14 or 15
wherein said lever (18) has a thickness no greater than the thickness
of the IC pack. '

17. The connector apparatus of claim 14, 15 or 16
wherein said lever (18) has a thickness no greater than that of
said header connector.



REPLACEMENT SHEET |
i ncl udi ng an_;E?TvafTﬁﬁ—ﬁE5ﬁ§“Tﬁ‘the formof a plate (74). h
(76a) for enga e ends (78a, 80a) of the levgrg (
12. . The connegum,ﬂmm,mrlm claiml or 2, wherein said g gct

are engageable mnt% oppdsi fe ends .of the IC pack and said
include a pair of |evers (84, 86), pivotgd.internediate theiy ends,
I ever (84) being short and the other lever (86) being |ong,

of each lever is engageabl#8.wi tThet bennettort apmratusof (QAimatd,al5,e4p et |17e'

o bt orn o Skt Safd UsRAged AQGTRG pRARIC K1 308004 Ackfnt YT dhet ©
means. (18) are configured to have a thickness no greater than that of said
header connector.




-12- 13. The connector .apparatus of -clai mjl EPLAGEMENT SHEET [
activating means in the formof a push rod (20) effective y] engageabl e, wift I
sai d adj acent opposite ends of the Ievers (84, 86). : 06 ROV A994
connect or apparatus conpri sing: a header conheftor of a
t hi ckness into which an |1 C pack of a gijen thickness is |ba from
which it is ejected, housi ng nmeans (38) for feceiying the
header connector; ' :

'Ejecting Means In An IC Pack Connector Apparatus

Abstract of the Disclosure

A connector apparatus includes a header connector (10)
of a given thickness into which an IC pack is loaded and
from which it is ejected. An'ejecting member (16) is mounted
on the header connector (10) for ejecting the IC pack from the
header connector.The ejecting member (16) is configured to lie
substantially within the thickness profile or the Ic pack.
An actuating member (18) is provided for actuating the
ejecting member (16) to eject the IC pack from the header
connector. The actuating member is configured to lie
substantially within the thickness profile of the header
connector (fig. 1). '



a generally U shaped ejecting nenber (16) novably nounted on rﬁf—%%ﬁ%ﬁm SHEET
connector and having legs (30) for .engagi ng opposite ends of e 1 C pack to
ej ect the IC pack fromthe header connector, the U shaped ne r &NOVP
configured to lie substantially within the thickness profile loff the IC

pack; and an actuating | eﬁ;j (18)hi vsgal |y nmoungt ed
I nt ermedi at e opposite ends thereof on e head@tZconng@Q or fdqr ejecting the

| C pack fromthe header connector, one<e A8 he acrygting l'ever
(18) engaging the ejecting nerggp. (16 o e _gnd (%@b t her eof
bei ng engageabl e by an HQ{i vati ng Xxe . The :
connector apparatus of cla.m 14 i Jilhg—&N ajcti.vat i ng~N{HRNs in the form.
of a push rod (20) reciproy cally T ted dd@’'he ﬁougi ng nmeans (38) and
engageabl e at one end thergof with said opposite end §54b) o act uafjgng

| ever (18). 62 &>
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- The connector apparatus of claim 14,



- 13 - o 18.  The connector apparatus of clai in RBPLACEMENT SHEET
17 wherein said U shaped ejecting nenber (16) and said act §agrmg—tever (138
are-configured to have a thickness no greater than that of |sqi %gWrﬁ%

connector. . B
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