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SPECIFICATION

CONNECTOR APPARATUS FOR IC PACKS

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a connector
apparatus' for providing interconnection between two IC .
packs and a printed circuit board.

Background of the Invention ' i

A conventional connector apparatus for an IC pack
or memory card includes a generally U-shaped frame having
a pair of guide grooves inside a pair of side frame
portions, with a connector section joining or extending
between the side frame portions. A planar IC pack is
inserted into the apparatus within the side guide grooves.
A transverse array of socket terminals at an edge of the IC
pack electrically connect an associated array of pin :
terminals on the connector section.

Such connector apparatus often are provided as
header connectors used for interconnecting the semi- E
conductor circuit of the IC pack to an external circuit ?
such as a main electronic unit. The header connector may
be used with an IC pack or memory card for removably
coupllng the IC pack to a printed circuit board. 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
1 header connector and the respective socket terminals of the
f IC pack, is relatively high due to the tight fit required
: to obtain a good electrical interconnection between the
4 terminals. These terminals typically are disposed at a
high density which further increases the extraction forces.
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often, when an IC pack is to be extracted from a header
connector, the card is grasped by a user and simply pulled
out.

Consequently, a variety of ejeéting mechanisms
have been incorporated in various connector apparatus, such
as the header connectors, for facilitating ejecting an IC
pack from a header connector. Such ejecting mechanisms

have been incorporated as integral or unitary devices
fabricated as part of the connector apparatus or header

connector, itself. oOn the other hand, separate ejecting
mechanisms have been provided for assembly to the header
connector, such as after the header connector has been
coupled to a printed circuit board.

Still further, connector apparatus have been
provided for interconnection between a pPlurality of 1Ic
Packs and a main electronic unit, such as through a printed
circuit board or other circuit element. -In essence, one
such connector apparatus inclﬁdes a .dual header.conneétor
for mounting on a printed circuit board and into which a
pPair of IC packs are inserted and ejected. . The IC packs
are inserted in @ generally parallel or stacked condition.
An example of such a dual connector apparatus is shown in
U.S. Patent No. Des. 320,003 to Komatsu, dated September
17, 1991. That patent shows a dual connector apparatus
wherein a paif of ejecting mechanisms are formed integral
Wwith the header connector itself for independently ejecting
the two 1C packs from the apparatus.

There are various problems with connector
apparatus designed to accommodate a plurality of stacked IC
Packs, such as the dual header connector described above.
Specifically, when the plurail ejecting mechanisms are
integral portions of the dual header connector apparatus
itself, a1l of the moving parts of the ejecting mechanisms
dre subjected to the harsh Processing parameters of the
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to a printed circuit board. Therefore, the various moving
components of the ejecting mechanisms must be fabricated of
expensive material which can withstand these harsh
processing parameters. In addition, the use of such
unitary structures, i.e. the ejecting mechanism integral
with the header connector apparatus, makes

it very
expensive to accommodate IC packs of different thicknesses.

In other words, the entire combined assembly of the header ok
connector portion and the ejecting mechanism portion must
be fabricated for a particular IC pPack thickness.

It might be Suggested to provide such dual’

mechanisms for the respective IC packs. However, such a
multi-component connector apparatus ig difficult to
assemble and handle versus the unitary construction of
connector apparatus as shown in the 320,003 pafent.

‘This invention is directed to solving the various
problems outlined above by providing @ connec

tor apparatus

for accommodating a Plurality of 1C packs, ﬁith Separate
%f ejecting mechanisms for each pack independent of the header
g; Connector, and with latch'méans for interconnecting the
¥ ejecting mechanisms to facilitate handling thereof and
assembly into the connector apparatus.

Summarz of the Invention

An object, therefore, of the invention is to
Provide a new and improved connector apparatus for
providing interconnection between a pPlurality of 1c packs

iy N2
e
don

t;g OF memory cards and an electronic unit, and including an
o improveg IC pack ejector means therefor.
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it is contemplated that the connector apparatus of the
jnvention pe used to connect a pair of IC packs or memory
cards to any other circuit element, jncluding a flat flex
cable OY another connector. The disclosed apparatus
jncludes a dual header connector for mounting on the
printed circuit board or other circuit element and into
which two IC packs are jnserted and from which they are
ejected. card ejector mechanisms are mounted on the header -
connector and include actuators for moving the IC packs
from inserted positions to ejected positions.

The invention contemplates that the ejector
pechanismns comprise two independent ejector units each
having a separate frame to be attached to a respective
portion of the header connector and a separate actuator for
moving a respective one of the IC packs from jts inserted
position to its ejected position. Generally, conplementary
interengaging latches are provided on the separate frames
for holding the ejector units -togéther for conjoint
attachment to the header connector.

As disclosed herein, the complementary
interengaging latches are provided by snap-latch devices
projecting from the frame of one of the ejector units,
along with a l1atch surface on the frame of the other
ejector unit for jatchingly engaging the snap-latch device.
The ejector units preferably are manufactured as identical
units, positioned jn a mirror image relationship with
respect to each other, and at least one of the snap-latéh
devices and at least one of the latch surfaces are provided
on each ejector unit. In such a configuration, a minimum
number of components are required.

still further, the frames of the ejector units
are disclosed herein as molded of dielectric material such
as plastic or the 1like. The snap-latch devices are

provided as resilient, integrally molded latch arms
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projecting from the frame of the ejector units. Th
ejector.units are generally rectangular, with one end :
each unlt. being adapted to receive one of the IC packs :
an opposite end adapted to be attached to the he :nd
connector. At least one latch arm and at least one 1ater
gsurface are spaced along' each opposite side of each ; c':h
between the ends thereof. , ‘:1 'n'lt
. Other objects, features and advantages of t
inven‘leon will be apparent from the followiné det ‘:Lhe
description taken in connection with the accom al‘ed
drawings. SEmn
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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, together with its objects
and the advantages thereof, may be best understood by
reference to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify like elements in the figures and in
which: ' .

" FIGURE 1 is an exploded perspective view of the
connector apparatus of the  invention, including a dual
header connector mounted to a printed circuit board and a
pair of interlatchable ejector units;

FIGURE 2 is a view similar to that of Figure 1,
with the ejector units latched together, and illustrating
a pair of IC packs;

FIGURE 3 is a view similar to that of Figure 2,
. with the interlatched ejector units mounted on the header
connector;

FIGURE 4 is a front elevational view looking into
the end of the ejector units which receive the IC packs;

FIGURE 5 is a top plan view of the completely
assembled connector apparatus, with the IC packs inserted
thereinto; and

FIGURE 6 is a view similar to that of Figure 5,
with the actuator of one of the ejector units ejecting one
of the IC packs.
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petailed Description of the Preferred Embodiment
¥ Referring to the drawings in greater detail, and

first to Figures 1 and 2, the invention is embodied in a
connector apparatus, generally designated 10, which
includes a dual header connector or the like, generally
designated 12, for providing interconnection between a pair
of IC packs or memory cards 14 and 16 (Fig. 2) and a
printed circuit board 18.

Dual header connector 12 1is designed for
straddle-mounting printed circuiﬁ board 18, for example, at
the base of a cut-out or opening 20 in the board as shown
in Fig. 1. In this way, the connector apparatus may
accommodate Type I, Type II, or Type III memory cards. The

. dual header connector specifically comprises an upper
header connector, generally designated 22, and a lower
header connector, generally designated 24, which may be,
and preferably are, identically configured. The upper
header connector includes a dielectric frame defined by a
pair of side frame portions 22a Jjoined by a connector
section 22b mounting a plurality of terminals 26 connected
to circuit traces on the upper surface of printed circuit
board 18, as by soldering. Similarly, 1lower header
connector 24 includes a frame having side frame portions

24a joined by a connector section 24b which mounts a
Plurality of terminals 28 connected to circuit traces on
the lower surface of printed circuit board 18, as by
soldering. Side frame portions 22a of upper header
Connector 22 and side frame portions 24a of lower header

Connector 24 include latch means 30 on the outside thereof
for latching interengagement with inside latch means 31 of
the ejector units, described in detail below. Lastly, side
frame portions 22a of upper header connector 22 and side
frame portions 24a of lower header connector 24 ‘include
Juide grooves 32 on the inside thereof for guiding IC packs
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14 and 16 into the header connectors, whereby socket
terminals (not shown) in forward edges l4a and 16a of the
1c packs interengage with pin terminals 26 and 28 of the
header connectors. Pivot boss 29 may be integrally molded
on each of connector section 22b and 24b for pivotal
interengagement with ejector lever 44, described below.

It should be understood that the precise details
of header connectors 22 and 24 are not described herein,
pecause such header connectors, including the means for
mounting the connectors to the printed circuit board, the
interconnection of the terminals with the socket terminals
of the IC packs, and the sliding insertion and withdrawal
of the IC packs, all are well known in the art.

Generally, the invention is directed to a new and
improved ejector mechanism mountable to header connector 12
and having actuator means for moving IC packs 14 and 16
from inserted ©positions @ to ejected positions, as
illustrated hereinafter. More particularly, the ejector
mechanism of the invention are prov1ded by two 1ndependent
ejector units, generally designated 34 and 36, as best seen
in Figure 1. The ejector units are 1nte;engageable into a
single assembly, generally designated 38, as best seen in
Figure 2. The ejector units are identical units positioned
in a mirror image relationship with respect to each other,
whereby the bottom or outside of ejector unit 36 is
identical to the ocutside or top of ejector unit 34 which is
clearly shown in Figures 1 and 2. Likewise, the bottom or
inside of ejector unit 34 is identical to the top or inside
of ejector unit 36 as is also shown in Figures 1 and 2.
Accordinqu, a minimum number of differing components are
Yequired, since each ejector unit, and header connector,
may be of identical construction.

The ejector units are of generally known

. Construction in that each unit includes a generally
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ectangular frame 40 having one end 40a adapted to receive
e of the IC packs and an opposite end 40b adapted to be
ned to the header connector 12. Guide grooves 42 are
long opposite side edges of frame 40 and into

on
_attac

s pronded a
jch the IC packs can be inserted in the direction of

arrow nar (Fig. 2). An ejector lever 44 is pivotally
gounted, as at 46, to frame 40. One end of the lever
_{ncludes an ejector pin 48 for engaging the front edge 14a

r 16a of the respective IC pack which is inserted into the

‘vh

.partlcular ejector unit. The opposite end of ejector lever
;44 is interengaged by a pin-and-socket pivot connection 50
‘o the inner end of an actuator rod 52 having a push button
g4 at its outer end.

In operation, and referring particularly to lower
ejector unit 36 in Figure 1, when actuator rod 52 is pushed
{n the direction of arrow "B", ejector lever 44 will pivot
in the direction.of arrow "C" within frame 40 and around
pivot boss 29, driving ejector pin 48 in the direction of
Zayrow "D", whereupon the pin will engage edge 16a of lower
IC¢ pack 16 (Fig. 2)'to eject the IC pack from lower header

gonnector 24. Likewise, the same operation is effective by
épushing actuator rod 52 of upper ejector unit 34 to eject
> the upper IC pack 14.

Generally, the invention contemplates the
provision of complementary interengaging latch means
botween the two independent ejector units 34 and 36 for
assembling and holding the ejector units together in
Juxtaposition as ~shown in Figure 2, and for conjoint
dttachment of the single assembly 38 to header connector
12. More particularly, the frames of ejector units 34 and
36 Preferably are molded of plastic or like material. The
Complementary interengaging latch means are provided with
integrally molded latch arms 60 (Fig. 1) projecting from
the jnside of the frames of each ejector unit toward the
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other ejector unit. Keep in mind that the ejector units
are identical units positioned in a mirror image
relationship with respect to each other. Each latch arm 60
has a snap-~latch hook 60a at its distal end. Standoffs 70,
are located on frame 70, as seen in Figure 1, to provide
locations of support between the ejector units in their
assembled condition. Each frame 40 of ejector units 34 and
36 include latch surfaces provided by a - hole 62 and a
shoulder 64 behind which shap-latch hooks 60a of latch arms
60 interengage when the ejector units are assembled from
the positions shown in Figure 1 to the positions shown in
Figure 2. Snap-latch hooks 60a of the latch arms of
ejector unit 36 are shown engaging the latch surfaces of
frame 40 of upper ejector unit 34 in Figure 2.

In assembling the entire connector apparatus 10
and more particularly'in'attaching the ejector mechanism to
the header connector, éjector units 34 and 36 (Fig. 1) are
latchingly interengaged as shown in Figure 2 to provide a
single assembly 38. This assembly of ejector units then is
attached to header connector 12 in the direction of arrow
"E" (Fig. 2) to the qpndltlon shown in Figure 3 until
~ inside latch means 31 of each ejector unit lock behind
- latch means 30 of header connectors 22 and 24. As seen
- ‘most clearly in Fig. 1, each ejector unit is also provided
~ with side board-locking means 68, including a board latch
hook 68a for providing a latching engagement to printed
circuit board 18. Corresponding latching surfaces are
Provided on printed circuit board 18 by way of board

- Notches 66 adjacent the printed circuit board cut-out or
f°pening 20.

_ Figure 4 is a view looking into the open or
‘Unloaded ejector units and the header connector. IC packs
;14 and 16 (Fig. 3) then are inserted into ejector units 34
Nd 36, respectively, in the direction of arrow "F" (Fig.
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3). It can be seen from Figs. 1-4 that printed circﬁit
board 18 generally is of a given thickness and as such
would accommodate a standard header/ejector unit
configuration. However, if the printed circuit board is of
a non-standard or <custom thickness, .the invention
contemplates that, since guide grooves 42 accept all three
standard types of memory cards, merely changing .the
location of latch hook €0a along molded latch arm 60 allows
the ejector units to be attached to header means mounted on
any thickness printed circuit board. Correspondingly,
standoffs 70 may be mpdified in height to provide the
requisite support. That is to say, the spacing between the
standoff and the latch hook 60a latching surface must be
such that they establish a spacing between the ejector
units which corresponds with the thickness of the required
printed circuit board. Accordingly, merely by changing
relatively simple inserts on an injection mold, the
connector apparatus can be used on any of a variety of
different thickness printed circuit boérds.

Figure 5 shows a plan view of the fully assembled
connector apparatus, with the IC packs inserted or loaded
into the header connector} and with actuator rods 52 of the
ejector units in their inoperative positions, with push
buttons 54 spaced outwardly of the ejector units.

Lastly, Figure 6 shows actuator rod 52 of upper
ejector unit 34 pushed inwardly in the direction of arrow
"B", whereupon ejector lever 44 of the upper ejector unit
pivots in the direction of arrow "C" to drive ejector pin
48 against edge 14a of IC pack 14. This drives the IC pack
in the direction of arrow "D" to disconnect the socket
terminals of the IC pack from pin terminals 26 of upper
header connector 22. It can be seen by inner edge 16a of
the lower IC pack that the lower IC pack still is fully
inserted into the lower header connector 24, with actuator
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rod 52 and push button 54 of lower ejector unit 36 still in
their inoperative conditions.

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 nqt to be limited to the details given

herein.
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1. A connector apparatus (10) for providing
interconnection between two IC packs (14,16) and a printed
circuit board (18), including

header connector means (12) for mounting on the

printed circuit board, into which the two IC packs are"

inserted and from which they are ejected, and

ejector means (34,36) on the header connector
means having actuator means (44,52) for moving the IC packs
from inserted positions to ejected positions,

characterized in that said ejector means
includes: ' -

two independent ejector units (34,36} each having
a separate frame (40) adapted .to attach to the header
connector means (12) and a separate actuator (44,52) for
moving a respective one of the IC packs (14,16) from its
inserted position to its ejected position, and

complementary interengaging latch means
(60,60a,62,64) between the separate frames for holding the
ejector units in juxtaposition for conjoint attachment to
the header connector means. '

2. A connector apparatus according to claim 1,
characterized in that said complementary interengaging
latch means comprise a snap-latch device (60,60a) on the
frame of one of the ejector units and projecting therefrom,
and a latch surface (62,64) on the frame of the other
ejector unit for latchingly engaging the snap-latch device.

3. A connector apparatus according to claim 2,
characterized in that said ejector units (34,36) are of
identical construction and are positioned in a mirror image
configuration, each unit including one of said snap-latch
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devices (60,60a) and at least one of said latch surfaces
(62,64).

4. A connector apparatus according to claim 3,
characterized in that said frames (40) of the ejector units
are at least in part molded of dielectric material, ang
said snap-latch devices comprise integrally molded latch
arms (60) projecting from the frames.

5. A connector apparatus according to claim 4,
characterized in that each of said ejector units (34,36) is
generally rectangular, with one end (40a) adapted to
receive one of the IC packs and an opposite end (40b)
adapted to be attached to the header connector means (12),
and including one of said integrally-molded latch arms and
one of said latch surfaces (62,64) spaced aloﬁg opposite
sides of the units between the ends thereof.

6. A connector apparatus according to claim 1,
characterized in that the frames (40) of said ejector units
(34,36) are at least in part molded of dielectric material
and said complementary interengaging latch means comprise
an integrally molded resilient latch arm (60) projecting
from the frame of one ejector unit ‘and a latch surface
(62,64) on the frame of the other ejector unit for
latchingly engaging the latch arm.

7. A connector apparatus for providing
interconnection between a plurality of IC packs and an
electronic component, including

connector means coupled to the electronic
component and into which the plurality of IC packs are
inserted and from which they are ejected, and
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ejector means associated with the connector means
for moving the IC packs from inserted positions to ejected
positions,

characterized in that said ejector means includes
a plurality of ejector units each having:

a2 base adapted to be attached to the connector
means and an actuator for moving a respective one of the IC

packs from its inserted position to its ejected position,
and

complementary interengaging latch means between
the independent ejector units for holding the ejector units

in juxtaposition for conjoint attachment to the connector
means.

8. A connector apparatus for providing

interconnection between two IC packs and a printed circuit
board, characterized in that:

first and second header connectors are mounted on

the printed circuit board at an edge thereof, into which

two separate IC packs are inserted and from which they are
ejected;

first and second ejector units, removably
attachable to the first and second header connectors,
respectively, each include a frame and an actuator for
moving a respective one of the IC packs from its inserted
position to its ejected position; and

complementary interengaging 1latch means are

located between the ejector units for holding the ejector

units in juxtaposition for conjeoint attachment to the
header connectors.
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9. A memory card ejector mechanism assembly

adapted to be removably attached to a dual printed circuit
board-mounted header,

rerc Tr rr tre

said ejector mechanism assembly

having two ejector mechanisms, each ejector mechanisnm

5 including:

a rectangularly-shaped dielectric housing with an
opening at one end for receiving a memory card
therethrough, and latching means at another end adapted to
removably attach to the board-mounted header;

10 : an eject lever pivotally mounted on the housing

movable between an insert position and an eject position;
and

an elongate actuator slidingly mounted in the
~housing having a first end adapted to engage the eject
.15 lever, and a second end with a manuvally manipulatable push-
button adapted to effect movement of the eject lever
between the insert and the eject positions;

characterized in that said ejectbr mechanism
assembly comprises:

a snap latch formed on the housing of one of the
ejector mechanisms and extending perpendicular therefrom;
and '

a corresponding opening formed in the housing of
the other of the ejector mechanisms and which defines a
latching surface for the snap latch;

whereby, upon engagement of the snap latch to the
latching surface, the two ejector mechanisms are fixed
together to allow facilitated assembly of the ejector

mechanism assembly to the printed circuit board-mounted
header.
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10. The ejector mechanism assembly according to
claim 9 wherein the two ejector mechanisms are of identical
construction and are fixed together in a mirror-image
configuration.

11, A method of accommodating various
thicknesses of a Substrate by a given memory card ejector
mechanism assembly within a given injection mold,

the nmwemory cara ejector mechanism assembly
adapted to provide an interconnection between two memory
cards and the substrate, saig ejector mechanism assembly
comprising:

2 header connector for mounting on the substrate,
into which the two memory cards are inserted ang from which
they are ejected; ang ' '

an ejector mechanism associated with the header
connector having actuators for moving the memory cards from

. inserted positions to. ejected positions, the ejector
"mechanism including two independent ejector units of

identical construction configured in a mirror-image
relationship, each ejector unit having a frame to attach to
the header connector and a actuator for moving a respective
one of the memory cards from its inserted position to its
ejected position, ang complementary interengaging latches
Weans formed on the frames for fixing the ejector units. in
juxtaposition to allow facilitated attachment of the
ejector mechanism to the header connector;

the injection molg including _

a8 plurality of inserts which define the size of
the complementary interengaging latches, having dimensions
which correspond to the various thicknesses of substrates,

the methodq characterizeq by the steps of:

determining the thickness of the substrate on
wWhich the header connector is to be mounted;
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chdosing an insert from thé plurality of inserts

which most closely corresponds to the thickness of the
substrate; and

placing the insert in the mold to selectively
produce the complementary interengaging latches which

allows the ejector mechanism to accommodate the substrate
thickness.

LR 0 A R

Sheet Has Been Replaced

BT



