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IC PACK CONNECTOR APPARATUS WITH SWITCH MEANS

Field 6: the Invention
This invention. generally relates to the art of
5 electrical connectors and, particularly, to a connector
| apparatus for providing interconnection between an IC pack
and a printed circuit board and, further, to such an
apparatus which includes a switch means actuatable in
response to insertion of an IC pack thereinto.

10 (o] ft vent
A conventional connector apparatus for an IC pack
or memory card includes a generally U-shaped housing having
a pair of guide grooves inside a pair of side frame por-
tions, with a connector section joining or extending

15 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 interconnect with an associated array of
pin terminals on the connector section.

20 . Such connector apparatus often are provided as
header connectors used for interconnecting the semi-conduc-
tor 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 coupling the

25 IC pack to a printed circuit board. The IC pack is insert-
ed 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 socket terminals of the IC

30 pack, is relatively high due to the tight fit required to
obtain a good electrical interconnection between the
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portions. A planar IC pack is inserted
terminals. These terminals typically are disposed at a
high density which further increases the extraction forces.
Often, when an IC pack is to be extracted from a header
connector, the card is grasped by a user and simply pulled
S out. Consequently, a variety of ejecting mechanisms have
been incorporated in various connector apparatus, such as
the header connectors, for facilitating ejecting an IC pack
from a header connector.
One of the problems with IC pack connector
10 apparatus of the character described above, particularly in
header connectors employed with printed circuit boards, is
that the insertion or extraction of the IC packs into or
from the connectors can interfere with ongoing processes or
interrupt data transfer, for example, between the IC pack
15 and the main electronic unit. This invention is directed
to solving such problems by providing a switch means in the
connector apparatus, the-switch means being actuated in
response to the movement, i.e. the insertion or extraction,
of an IC pack with respect to the apparatus. Therefore,
20 the switch means can be used to shut down various process-
“ing through the apparatus during insertion or extraction of
the IC pack into or from the header connector. The switch
means may be incorporated into the ejecting mechanism so
that major modifications to standard IC packs and the

25 interfacing of the packs with the connector apparatus do
not have to be made.

Summary of the Invention
An object, therefore, of the invention is to
provide a new and improved connector apparatus for provid-
30 ing an interconnection between an IC pack or memory card
and an electronic unit, such as a printed circuit board,
and including a switch means in the apparatus.
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. circuit such as a main electronic unit. The header connector

In the exemplary embodiment of the invention, the
connector apparatus is illustrated for interconnection
between an IC pack and a printed circuit board. The
apparatus includes a header connector for mounting on the
printed circuit board and into which the IC pack is insert-
ed and from which it is ejected. A plurality of terminals
are mounted in the header connector and are adapted for
interconnection of the IC pack to electrical traces on the
printed circuit board. An IC pack ejector mechanism is
mounted on the header connector and includes a reciprocally
mounted actuator for effecting ejection of the IC pack from
the header connector terminals. The invention contemplates
that an electrical switch be provided on the header connec-
tor in such a manner that the switch is actuatable in
response to movement of the actuator member within the
eject mechanism, which itself is moved by the insertion or
ejection of the IC pack. The switch is interconnected to
electrical traces on the printed circuit board.

In the preferred embodiment of the invention, the
electrical switch is provided by a pair of normally spaced-
apart contacts, whereby the contacts are closed in response
to ejection of the IC pack from the header connector. The
electrical switch is positioned so as to have one of its
contacts movably mounted in the path of movement of the
actuator rod for actuation thereby as the IC pack is
extracted from the header connector. That is to say, upon
ejection of an IC pack, a portion of the actuator rod
closes the switch contacts before the IC pack/header
connection is broken.

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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The features of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and

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 an exploded perspective view of the

10 connector apparatus of the invention, including a header
connector mounted to a printed circuit board, an ejector
mechanism and an IC pack;

FIGURE 2 is an enlarged perspective view of the
header connector mounted to the printed circuit board;

15 FIGURE 3 is a further enlarged perspective view
of the switch on the header connector;

FIGURE 4 is a perspective view of the closed
contacts of the switch removed from the header connector;

FIGURE 5 is a top plan view of the switch in its

20 open condition, adjacent the actuator rod of the ejector
mechanism; and

FIGURE 6 is a view similar to that of Figure 5,
with the actuator rod moved to a position of closing the
switch.
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d_Des ion of the eferred Embodime
Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in a connector
apparatus, generally designated 10, which includes a header
5 connector, generally designated 12, for providing intercon-
' nection between an IC pack 14 and a printed circuit board
16. The header connector is adapted for receiving an
ejector mechanism;'generally designated 18, in the direc-

tion of arrow "A"., The ejector mechanism receives the IC
10 pack in the direction of arrow "B",

Referring to Figure 2 in conjunction with Figure

1, header connector 12 is of a known configuration and

includes a dielectric housing 19 defined by a pair of side

portions 20 joined by a connector section 22 which mounts

15 a plurality of terminals having pin portions 24 projecting
generally parallel to the printed circuit board toward the

IC pack between side portions 20. The terminals include

tail portions (not shown) connected to circuit traces on

the upper surface of printed circuit board 16, as by

20 soldering. Side portions 20 include latch means 26 on the
outside thereof for latching interengagement with - inside

latch means (not shown) of ejector mechanism 18. The side

portions also include guide grooves 28 on the inside

thereof for guiding IC pack 14 into the header connector,

25 whereby socket terminals (not shown) in forward edge 14a of
the IC pack interengage with pin portions 24 of the termi-

nals of the header connector. Lastly, an electrical switch

30 is provided on the header connector at the outside of

one of the side portions 20, the right side portion as

30 viewed in the drawings, for purposes to be described
hereinafter. Suffice it to say, the electrical switch is

actuated in response to ejection of IC pack 14 from header

connector 12 with ejector mechanism 18 mounted on the
connector.
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Ejector mechanism 18 is of a known construction
in that it includes a generélly rectangular frame 32 having
one end 32a adapted to receive IC pack 14 and an opposite
end 32b adapted to be attached about header connector 12.

5 An ejector lever 34 is pivotally mounted, as at 36, to
frame 32. One end of the lever includes an ejector pin 38
for engaging the front edge 14a of IC pack 14 which is
inserted into the ejector mechanism. The opposite end of
ejector lever 34 is interengaged by a pivot connection 40

10 to the inner end of an actuator rod 42 having a push button
44 at its outer end. The actuator rod is movably mounted
within the frame 32 in a side portion 32c for reciprocal
movement therewithin in the direction of double-headed
arrow “C",.

15 In assembly, header connector 12 is mounted to
printed circuit board 16 with the terminals of the connec-
tor interconnected to circuit traces on the printed circuit

board via soldering. Ejector mechanism 18 may then be
assembled to the header connector by interengageably
20 latching thereto. IC packs or memory cards, such as IC

pack 14, then can be inserted into and extracted £from
header connector 12 by using ejector mechanism 18. _
' In operation, when an IC pack is inserted into
the header connector, the leading edge 14a of the IC pack
25 engages ejector pin 38 and pivots ejector lever 34 which,
in turn, moves actuator rod 42 in the direction of arrow
"D" (Fig. 1) so that push button 44 projects outwardly of
frame 32. When it is desired to extract the IC pack from
the header connector, an operator pushes on button 44 to
30 move actuator rod 42 in a direction opposite the direction
of arrow "D". This pivots or rotates ejector lever 34 and
causes ejector pin 38 to eject the IC pack by engagement of
the pin with the leading edge 14a of the IC pack. The
ejector mechanism 18 then is in the position shown in
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Figure 1 for the reinsertion of the IC pack or the inser-
tion of a new or different IC pack or memory card.
Referring to Figures 3 and 4 in conjunction with
Figures 1 and 2, electrical switch 30 is provided by a pair
5 : of electrical contacts, generally designated 50 and 52.
The contacts are stamped and formed of sheet metal material
and are mounted in dielectric frame 19 of header connector
12 such that contact portions 50a and S52a of contacts 50
and 52, respectively, are normally spaced-apart. More
10 particularly, contact 50 includes an anchoring portion 50b
| having barbs 54 (Fig. 4) in its side edges.for skiving into
the material of dielectric housing 19 within a groove 60
(Fig. 3). This secures contact 50 rigidly within the
header connector. Contact 50 further includes a foot
15 portion 50c for soldering to a circuit trace on printed
circuit board 16. Contact portion 50a is joined to anchor-
ing portion 50b by a spring arm 504 so that the contact
portion is movable in the direction of double-headed arrow
"E" Dbut the contact portion is biased toward its normally
20 open position shown in Figures 3 and 4.

' Contact 52 similarly includes an anchoring
portion 52b having barbs 58 (Fig. 4) for skiving into the
dielectric material of header connector housing 19, within
a groove 60 (Fig. 3) of the housing. Contact 52 also in-

25 cludes a foot portion 52c for soldering to a circuit trace
on printed circuit board 16. Contact portion 52a is joined
to anchoring portion 52b by a rigid arm 52d. Contact
portion 52a is cantilevered downwardly from arm portion 52d
and is spaced from contact portion 50a of contact 50 in the

30 normally open condition of the switch. Therefore, contact

portion 52a of contact 52 can be considered the fixed

contact of switch 30 and contact portion 50a of contact 50

can be considered the movable contact of the switch.
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Referring to Figures 5 and 6, the location of
switch 30 in relation to actuator rod 42 of ejector mecha-
nism 18 (Fig. 1) is illustrated. It also can be seen that
the actuator rod has an inwardly projecting boss 62. As
stated above, the actuator rod of the ejector mechanism is
reciprocally movable in the direction of double-headed
arrow "C"%, It can be seen in Figures 5 and 6 that movable
contact portion 50a of contact 50 of electrical switch 30
is located in the path of movement of boss 62 of actuator
rod 42. The boss projects inwardly a sufficient distance
to cause movable contact portion 50a to engage contact
portion 52a of contact 52 for each "stroke" of actuator rod
52, l1.e. for each time boss 62 meets the switch. Contact
portion 52a is sufficiently resilient to prevent any damage
to the switch construction. In essence, it can be under-
stood that the above-described construction of electrical
switch 30, along with its location and that of actuation by
boss 62 of the movable actuator rod, forms a switch means
which is actuated by movement or operation of ejector
mechanism 18, i.e. for each movement of actuator rod 42.

Therefore, in operation, when an IC pack is
inserted into header connector 12, with ejector mechanism
18 in the condition shown in Figure 1, edge 14a of the IC
pack will engage ejector pin 38 which will cause ejector
lever 34 to pivot about its pivotal mounting 36. This
causes actuator rod 42 to move linearly in the direction of
arrow "D" shown in Figure 1. Now, referring to Figure 5,
this operation effectively results in boss 62 of actuator
rod 42 being positioned as shown in Figure 5 whereat
electrical switch 30 is in a normally open state. That is,
the actuator rod is fully out, and boss 62 is positioned
below the electrical switch 30, i.e. not in contact with
contact portion 50a. Upon extraction of the IC pack from
the header connector, by pushing on push button 44, actua-

\
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apparatus is illustrated for interconnection
tor rod 42 is moved in a direction opposite the direction

of arrow "DW (Fig. 1) into engagement with contact 50a.
That is, the ejection of the IC pack effectively causes
boss 62 of actuator rod 42 to move from the position shown
5 in Figure 5, to the position shown in Figure 6 whereat the
electrical switch is actuated (i.e. connécting the electri-
cal circuit through the circuit traces on the printed
circuit board interconnected to feet 50c and 52c of the
contacts); Therefore, when the push button is actuated to
10 eject the IC pack, the contacts are closed before the IC
pack/header connection is broken. '
Electrical switch 30 can be used for a variety of
purposes, including a shut-down of various processes prior
to extraction of an IC pack, so that there is no interfer-
15 ence with ongoing processes or data transfer which might be
effected by the ejection action. Therefore, electrical
switch 30 is located in the path of movement of boss 62 of
_actuator rod 42 so that the system is shut-down or "noti-
fied" prior to disengagemént of terminal pins 24 from the
20 terminal sockets of the IC pack, and, upon insertion of an
IC pack, to open the switch and allow the system to operate
and/or transfer data when the terminals have been fully
interengaged. Note that depending on the location of the
projecting boss along the actuator rod, the switch may be
25 opened or closed either when an IC pack is inserted or when
it is ejected. Such a design allows for flexibility
depending on the specific application.
In addition, by having the switch actuated by a
movable member of the ejector mechanism, rather than having
30 the switch directly actuated by the IC pack itself, no
modifications to the IC pack or the interface of the
conventional header connector need to be made.
It will be understood that the invention may be
embodied in other specific forms without departing from the
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on. 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
5 herein.
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CLAIMS '

1. A connector apparatus (10) for providing an
interconnection between an IC pack (14) and a printed
circuit board (16), including ' ' | |

5 a header connector (12) for mounting on the
printed circuit board into which the IC pack is inserted
and from which it is ejected,

a plurality of terminals (24) on the header
connector adapted for interconnection of the IC pack to

10 electrical traces on the printed circuit board, and

an IC pack ejector mechanism (18) mounted on the
header connector including a reciprocally mounted actuator
member (42) adapted to effect disconnection of the IC pack
from the header connector,

15 . wherein the improvement comprises:

an electrical switch (30) on the header connector
adapted to be actuated in response to movement of the IC
pack, and including an actuatable portion located in the
path of movement of the actuator member, wherein said

20 actuatable portion comprises one (50) of a pair of spaced-
- apart contacts (50, 52).

2. A connector apparatus according to claim 1,
wherein said spaced-apart contacts are closed in response

to movement of the actuator member within the ejector
25 mechanism.

3. A connector apparatus according to claim 2,
wherein said actuator member (42) includes a boss (62) and
wherein the one (50) of the pair of spaced-apart contacts

(50, 52) is movable and is located in the path of movement
30 of the boss (62),
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whereby the one (50) of the pair of spaced-apart
contacts is moved to engage the other of the pair of
spaced-apart contacts (52) to effect closure of the switch
upon effecting disconnection of the IC pack.

5 4. A connector apparatus (10) for providing an
interconnection between an IC  pack (14) and a printed
circuit board (16), comprising: .

a header connector (12) for mounting on the

printed circuit board into which the IC pack is inserted
10 and from which it is ejected; .

a plurality of terminals (24) on the header
connector adapted for interconnection of the IC pack to
electrical traces on the printed circuit board;

an ejector mechanism (18) for selectively moving

15 an inserted IC pack from an inserted position to an ejected
position, including a pivotally mounted ejector lever (34)
adapted to effect movement of the IC pack to the ejected
position, and a manually manipulatable actuator (42)
slidably mounted for movement in the same general direction

20 as the insertion and ejection of the IC pack, the actuator
including an actuating boss (62) thereon; and

an electrical switch (30) on the header connector
including an actuatable portion located in the path of
movement of the boss of the actuator for actuation thereby,

25 wherein said actuatable portion comprises one (50) of a
pair of spaced-apart contacts.

5. An connector apparatus according to claim 4
wherein said spaced-apart contacts are closed in response
to ejection of the IC pack from the connector means.

30 6. A connector apparatus according to claim 5

wherein said actuator member (42) includes a boss (62) and

I ————
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wherein the one (50) of the pair of spaced-apart contacts

(50, 52) is movable and is located in the path of movement
of the boss (62), |
whereby the one (50) of the pair of spaced-apart
5 contacts is moved to engage the other of the pair of
spaced-apart contacts (52) to effect closure of the switch
upon movement of the IC pack to the ejected position.
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A connector apparatus (10) provides an intercon-
nection between an IC pack (14) and a printed circuit board
5 (16) . ‘The apparatus includes a header connector (1i2) for
mounting on the printed circuit board and into which the IC
pack is inserted and ejected. A plurality of terminals
(24) on the header connector are adapted for intercon-
nection of the IC pack to electrical traces on the printed
10 circuit boarad. An IC pack ejector mechanism (18) is
mounted on the header connector and includes a reciprocally
mounted actuator member for effecting ejection of the IC
pack from the header connector terminals. An electrical-
switch (30) is provided on the header connector and is
15 actuatable in response to movement of the. actuator member
upon insertion or ejection of an IC pack. The switch is

interconnected to electrical traces on the printed circuit
boarad.
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header connector mounted to a printed circuit board, an ejec- tor nechanism

and an I C pack; FIG 2 is an enlarged perspective view of eader _
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header connector; FIG 5 is a top plan view of the switch i FS=open :

. condition, adjacent the actuator rod of the ejector nechanism -and

.
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10, which includes a header connector, 3qenerall designated 12, for provid-
oy 32 \ 30
= 5247 _ ' (=
50 _ ‘ \
; - M. 500

FIG.3

This Sheet Has Been Reﬂlaced




"-generally de5|gnated 18, in the direction of arrow

. ing interconnection- betmeen an I1C pack 14 and a pn
" The header. connector is “adapted for receiving an

TR Qﬂsmﬂhgwﬁm
'. . Tigpeheep tor

e

___J

:1'nechanisn1receiyes the I C pack in the direction of

(4-5)
52

-
Has Been Reﬁaced

T



i‘QFFOWL"B". Refefr}ng to FrG.:erh cbhjUnctLon with FIL.G 1, header:connectbr_._-

© 12'is of ‘a known configuration and includes a dielectric

" by a pair of side portions 20 joined by a connector sect
a plurality of termnals having pin portions 24 projecti

_ parallel to the plane of the printed circ

- between side portions

130 40
L e 52¢
52 F~50a
— 62
50 '
| 50d_{HHH-50¢ I
50b - .
19
m
40
1130
|52d |
52
50a
52a ) :
- —62
50 {
50d
_ ! = ||H-50¢
50b —
/ . T — /

g

@2@ gﬁgﬁauﬁms :

t%is?oard toward the IC pa&k

42

FIG.5

| 42

F1G.6



-

A

20. The terminals include tail portions (not shomn) connected to circuit
traces on.the upper surface of d 16

Stde portions 20 include latch rfedi$ %E%TnHAﬁ@E&Ut i de [l eericEVENT SHEET 1
i nt erengagenent with inside |atdh _neaf§PLAGEDshown) of Bj ector mechani sm
18. The side portions also include guidé grooves 23 on mténtlﬁthThB%of

for guid- ing IC pack 14 into the headea-connector, whe

SPECIFICATION

C _PACK CONNECTO PARATU ITH SWITCH MEANS

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a connector
apparatus for providing interconnection between an IC pack
and a printed circuit board and, further, to such an
apparatus which includes a ‘switch means actuatable in
response to insertion of an IC pack thereinto.

Background of the Invention

A conventional connector apparatus for an IC pack
or memory card includes a generally U-shaped housing having
a pair of guide grooves inside a pair of side frame por-
tions, with a connector section Jjoining or extending
betweeh 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 interconnect with an associated array of
pin terminals on the connector section.

Such connector apparatus often are provided as
header connectors used for interconnecting the semi-conduc-
tor 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 coupling the
IC pack to a printed circuit board. The IC pack is insert-
ed 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 socket terminals of the IC
pack, is relatively high due to the tight fit required to
obtain a good electrical interconnection between the
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socket termnals (not shown) in forward edge 14a of the i

wWith pin portions 24 of the term {rial A co
TRSHEET S BEEt

@l ectrical switch 30 is provided g8gpconn
one of the side portions 20, the | onl| @tevilefegl]
drawi ngs, for purposes to be described_Qereinafter. Suffiee= e 4

this point, the electrical switch is acfuated in response to ejection

terminals. These terminals typically are disposed at a
high density which further increases the extraction forces.
Ooften, when an IC pack is to be extracted from a header
connector, the card is grasped by a user and simply pulle@“l
out. Consequently, a variety of ejecting mechanisms havegﬁ'_
been incorporated in various connector apparatus, such as%ﬂgﬁ
the header connectors, for facilitating ejecting an IC pack;f
from a header connector.

>

One of the problems with IC pack connector
apparatus of the character described above, particularly in
header connectors employed with printed circuit boards, is
that the insertion or extraction of the IC packs into or
from the connectors can interfere with ongoing processes or
interrupt data transfer, for example, between the IC pack
and the main electronic unit. This invention is directed
to solving such problems by providing a switch means in the
connector apparatus, the switch means being actuated in
response to the movement, i.e. the insertion or extraction,
of an IC pack with respect to the apparatus. Therefore,
the switch means can be used to shut down various process-
ing through the apparatus during insertion or extraction of
the IC pack into or from the header connector. The switch
means may be incorporated into the ejecting mechanism so
that major modifications to standard IC packs and the
interfacing of the packs with the connector apparatus do
not have to be made.

Summary of the Invention

An object, therefore, of the invention is to
provide a new and improved connector apparatus for provid-
ing an interconnection between an IC pack or memory card
and an electronic unit, such as a printed circuit board,
and including a switch means in the apparatus.

- e
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of IC pack 14 from header connector 12 with ejector nechanism 18 pou

the connector. Ejector nechanism 18 is of a known constr %%bERcEﬂENWGHEEU
izncl udes a generally rectangul ar 2—Bavi-ag en a adapte
recei ve | C pack 14 and an oppo- |f@3@p¢532{mljjd to beyal L pBI BB, |

header connector 12. An ejector ljever RépPiLACE#Dvotalily no

frame 32. One end of the |ever ihekudesgam—erector pin 38

In the exemplary embodiment of the invention, the
connector apparatus is illustrated for interconnection
between an IC pack and a printed circuit board. The
apparatus includes a header connector for mounting on the
printed circuit board and into which the IC pack is insert-
ed and from which it is ejected. A plurality of terminals
are mounted in the header connector and are adapted for
interconnection of the IC pack to electrical traces on the
printed circuit board. An IC pack ejector mechanism is
mounted on the header connector and includes a reciprocally
mounted actuator for effecting ejection of the IC pack from
the header connector terminals. The invention contemplates
that an electrical switch be provided on the header connec-
tor in such a manner that the switch is actuatable in
response to movement of the actuator member within the
eject mechanism, which itself is moved by the insertion or
ejection of the IC pack. The switch is interconnected to
electrical traces on the printed circuit board.

In the preferred embodiment of the invention, the
electrical switch is provided by a pair of normally spaced-
apart contacts, whereby the contacts are closed in response
to ejection of the IC pack from the header connector. The
electrical switch is positioned so as to have one of its
contacts movably mounted in the path of movement of the
actuator rod for actuation thereby as the IC pack is
extracted from the header connector. That is to say, upon
ejection of an IC pack, a portion of the actuator rod
closes the switch contacts before the 1IC pack/header
connection is broken.

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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for engagi ng the front edge 14a of |C pack 14 which is

ted into th

ej ector nechanism The opposite e € d;i ABERERT SMEST

a pivot connection 40 to the inner|| gpgs GHEEN HASIBEEND 0 ![ Ejhm;gmpu h
button 44 at its outer end. The actuat orRERLAGED novalll iy Japuint & V't IYPT t e
frame 32 in side portion 32c for ree t logrewii g tat

di recti on of

doubl e- headed. arrow "C'. _,_

- Brief Description of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which 1like 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 header
connector mounted to a printed circuit board, an ejector
mechanism and an IC pack;

FIGURE 2 is an enlarged perspective view of the
header connector mounted to the printed circuit board;

FIGURE 3 is a further enlarged perspective view
of the switch on the header connector;

FIGURE 4 1is a perspective view of the closed
contacts of the switch removed from the header connector;

FIGURE 5 is a top plan view of the switch in its
open condition, adjacent the actuator rod of the ejector
mechanism; and

FIGURE 6 is a view similar to that of Figure 5,

with the actuator rod moved to a position of closing the
switch.
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I n assenbly, header connector 12 i T e e =5 oA o6
with the terminals of the con- nectEFHﬁh$é¢%th EEEY [oREPLACEVENT SHEET o
the printed circuit board via a solrerlnﬁ ERI-AEEDS Ej Bt or nfi?tuinﬂagll.
may then be assenbled to the header—connector : Date :
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Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in a connector
apparatus, generally designated 10, which includes a header
connector, generally designated 12, for providing intercon-
nection between an IC pack 14 and a printed circuit board
16. The header connector is adapted for receiving an
ejector mechanism, generally designated 18, in the direc-
tion of arrow "A". The ejector mechanism receives the IC
pack in the direction of arrow "BY.

Referring to Figure 2 in conjunction with Figure
1, header connector 12 is of a known configuration and
includes a dielectric housing 19 defined by a pair of side
portions 20 joined by a connector section 22 which mounts
a plurality of terminals having pin portions 24 projeéting
generally parailel to the printed circuit board toward the
IC pack between side portions 20. The terminals include
tail portions (not shown) connected to circuit traces on
the upper surface of printed circuit board - 16, as by
soldering. Side portions 20 include latch means 26 on the
outside thereof for latching interengagement with inside
latch means (not shown) of ejector mechanism 18. The side
portions also include guide grooves 28 on the inside
thereof for guiding IC pack 14 into the header connector,
whereby socket terminals (not shown) in forward edge 14a of
the IC pack interengage with pin portions 24 of the termi-
nals of the header connector. Lastly, an electrical switch
30 is provided on the header connector at the outside of
one of the side portions 20, the right side portion as
viewed in the drawings, for purposes to be described
hereinafter. Suffice it to say, the electrical switch is
actuated in response to ejection of IC pack 14 from header
connector 12 with ejector mechanism 18 mounted on the
connector.
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by I nt erengageably | atching thereto. IC packs or nmem ory cards, such a

pack 14, then can be inserted into EI&ﬁeggﬁﬁ
by using ejec- tor mechani sm 18. |1 dp& SHEGNHAGIRER nserted
into the header connector, the |eadj ng e®FELAGEDf th ck'paggg _____________

ejector pin 38 and pivots ejector |&ver 34 wnich, In tur . ves A
"rod 42 in the direction of ' —6=

Ejector mechanism 18 is of a known construction
in that it includes a generally rectangular frame 32 having
one end 32a adapted to receive IC pack 14 and an opposite
end 32b adapted to be attached about header connector 12.
An ejector lever 34 is pivotally mounted, as at 36, to
frame 32. One end of the lever includes an ejector pin 38
for engaging the front edge 14a of IC pack 14 which is
inserted into the ejector mechanism. The opposite end of
ejector lever 34 is interengaged by a pivot connection 40
to the inner end of an actuator rod 42 having a push button
44 at its outer end. The actuator rod is movably mounted
within the frame 32 in a side portion 32c for reciprocal
movement therewithin in the direction of double-headed
arrow “C".

In assembly, header connector 12 is mounted to
printed circuit board 16 with the terminals of the connec-
tor interconnected to circuit traces on the printed circuit

board via soldering. Ejector mechanism 18 may then be
assembled to the header connector by interengageably
latching thereto. IC packs or memory cards, such as IC

pack 14, then can be inserted into and extracted from
header connector 12 by using ejector mechanism 18.

In operation, when an IC pack is inserted into
the header connector, the leading edge 14a of the IC pack
engages ejector pin 38 and pivots ejector lever 34 which,
in turn, moves actuator rod 42 in the direction of arrow
D" (Fig. 1) so that push button 44 projects outwardly of
frame 32. When it is desired to extract the IC pack from
the header connector, an operator pushes on button 44 to
move actuator rod 42 in a direction opposite the direction
of arrow "D". This pivots or rotates ejector lever 34 and
causes ejector pin 38 to eject the IC pack by engagement of
the pin with the leading edge 14a of the IC pack. The
ejector mechanism 18 then is in the position shown in

-

asB&mRTTwai

Tl W



arrow"D‘ (FIG 1) so that push button 44 pro;ects outmardly,of frane 32.

Wien it is desired to extract the | er |[CQp
operat or pushes on button 44 to nove éﬁﬂ&@HEETH&$3ﬁ?N alld p%&%%“EN?gHEET

& 0C,19%

opposite the direction of arrow "D'.| Thi s RERMCEDr rotliat ¢ls
34 and causes ejector pin 38 to eject—the IC pack by enga

with the | eading edge 14a of the | C packy_The ejector nechanism

Figure 1 for the reinsertion of the IC pack or the inser-
tion of a new or different IC pack or memory card.

Referring to Figures 3 and 4 in conjunction with
Figures 1 and 2, electrical switch 30 is provided by a pair
of electrical contacts, generally designated 50 and 52.
The contacts are stamped and formed of sheet metal material
and are mounted in dielectric frame 19 of header connector
12 such that contact portions 50a and 52a of contacts 50
and 52, respectively, are normally spaced-apart. More
particuiarly, contact 50 includes an anchoring portion 50b
having barbs 54 (Fig. 4) in its side edges for skiving into
the material of dielectric housing 19 within a groove 60
(Fig. 3). This secures contact 50 rigidly within the
header connector. Contact 50 further includes a foot
portion 50c for soldering to a circuit trace on printed
circuit board 16. Contact portion 50a is joined to anchor-
ing portion 50b by a spring arm 50d so that the contact
portion is movable in the direction of double-~headed arrow
"E", but the contact portion is biased toward its normally
open position shown in Figures 3 and 4.

Contact 52 similarly includes an anchoring
portion 52b having barbs 58 (Fig. 4) for skiving into the
dielectric material of header connector housing 19, within
a groove 60 (Fig. 3) of the housing. Contact 52 also in-
cludes a foot portion 52c for soldering to a circuit trace
on printed circuit board 16. Contact portion 52a is joined
to anchoring portion 52b by a rigid arm 52d. Contact
portion 52a is cantilevered downwardly from arm portion 52d
and is spaced from contact portion 50a of contact 50 in the
normally open condition of the switch. Therefore, contact
portion 52a of contact 52 can be considered the fixed
contact of switch 30 and contact portion 50a of contact 50
can be considered the movable contact of the switch.

Replaced
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18 then is in the position shown i T.a [ ek ERTE
pack or the insertion of a new or dj ?fér%%éﬁf*@%@gé@k OFEWMEEE%EET
Referring to FIGS. 3 and 4 in conj ' and j,ﬁeﬂ {1996 |
switch 30 is enbodied in a pair of electrical contactg] Pgreratlym e
designated 50 and 52. The contacts are stanped and formed of sneet netar
material and are nounted in dielectric $Tame 19 of

Referring to Figures 5 and 6, the location of
switch 30 in relation to actuator rod 42 of ejector mecha-
nism 18 (Fig. 1) is illustrated. It also can be seen that
the actuator rod has an inwardly projecting boss 62. As
stated above, the actuator rod of the ejector mechanism is
reciprocally movable in the direction of double-headed
arrow "C", It can be seen in Figures 5 and 6 that movable
contact portion 50a of contact 50 of electrical switch 30
is located in the path of movement of boss 62 of actuator
rod 42. The boss projects inwardly a sufficient distance
to cause movable contact portion 50a to engage contact
portion 52a of contact 52 for each "stroke" of actuator rod
52, i.e. for each time boss 62 meets the switch. Contact
portion 52a is sufficiently resilient to prevent any damage
to the switch construction. In essence, it can be under-
stood that the above~-described construction of electrical
switch 30, along with its location and that of actuation by
boss 62 of the movable actuator rod, forms a switch means
which is actuated by movement or operation of ejector
mechanism 18, i.e. for each movement of actuator rod 42.

Therefore, in operation, when an IC pack is
inserted into header connector 12, with ejector mechanism
18 in the condition shown in Figure 1, edge 14a of the IC
pack will engage ejector pin 38 which will cause ejector
lever 34 to pivot about its pivotal mounting 36. This
causes actuator rod 42 to move linearly in the direction of

“arrow "D" shown in Figure 1. Now, referring to Figure 5,
this operation effectively results in boss 62 of actuator
rod 42 being positioned as shown in Figure 5 whereat
electrical switch 30 is in a normally open state. That is,
the actuator rod is fully out, and boss 62 is positioned
below the electrical switch 30, i.e. not in 'contact with
contact portion S$0a. Upon extréction of the IC pack from
the header connector, by pushing on push button 44, actua-
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header connector 12 such that contact portions 50a and 52a of contacts 50
and 52, respectively, are nornally% particularly, cont act
| .

50 includes an anchoring portion 5 JTH§V$H$?5ﬁ55§5§N

edges for skiving into the materialll of difEPACE fra
56 (FIG 3). This secures contact 50 rigidly wthin the headf n or.
Contact 50 further includes a foot port|3 50c for sold #

tor rod 42 is moved in a direction opposite the direction
of arrow "D" (Fig. 1) into engagement with contact 50a.
That is, the ejection of the IC pack effectively causes
boss 62 of actuator rod 42 to move from the position shown
in Figure 5, to the position shown in Figure 6 whereat the
electrical switch is actuated (i.e. connecting the electri-
cal circuit through the circuit traces on the printed
circuit board interconnected to feet 50c and 52c of the
contacts). Therefore, when the push button is actuated to
eject the IC pack, the contacts are closed before the IC
pack/header connection is broken.

Electrical switch 30 can be used for a variety of
purposes, including a shut-down of various processes prior
to extraction of an IC pack, so that there is no interfer-
ence with ongoing processes or data transfer which might be
effected by the ejection action. Therefore, electrical
switch 30 is located in the path of movement of boss 62 of
~actuator rod 42 so that the system is shut-down or "noti-
fied" prior to disengagement of terminal pins 24 from the
terminal sockets of the IC pack, and, upon insertion of an
IC pack, to open the switch and allow the system to operate
and/or transfer data when the terminals have been fully
interengaged. Note that depending on the location of the
projecting boss along the actuator rod, the switch may be
opened or closed either when an IC pack is inserted or when
it is ejected. Such a design allows for flexibility
depending on the specific application.

In addition, by having the switch actuated by a
movable member of the ejector mechanism, rather than having
the switch directly actuated by the IC pack itself, no
modifications to the IC pack or the interface of the
conventional header connector need to be made.

It will be understood that the invention may be
embodied in other specific forms without departing from the

_5_‘\_~___\;_;~§\‘~‘
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circuit trace on printed circuit board 16. Contact por- tion 50a is joined
to anchoring portion 50b by a spring|f F j '
novable in the direction of double-hga ASEIBEEN,
portion is biased toward its normal
Contact 52 sinmilarly includes an anchoring portion 52b h
(FIG 4) for skiving into the dielec- =10-

PREPLQ\GEMENT SHEET
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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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tric material of header connector frame 19, wi thi = gr ogue-.60 (E-G—33—

the frame. Contact 52 also in- clude 52 _ﬁgpngEmENWmﬁEEI

he f1 in- el oF Baenl) 52 |
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CLAIMS

1. A connector apparatus (10) for providing an
interconnection between an IC pack (14) and a printed
circuit board (16), including

a header connector (12) for mounting on the
printed circuit board into which the IC pack is inserted
and from which it is ejected,

a plurality of terminals (24) on the header
connector adapted for interconnection of the IC pack to
electrical traces on the printed circuit board, and

an IC pack ejector mechanism (18) mounted on the
header connector including a reciprocally mounted actuator
member (42) adapted to effect disconnection of the IC pack
from the header connector,

wherein the improvement comprises:

an electrical switch (30) on the header connector
adapted to be actuated ih response to movement of the IC
pack, and including an actuatable portion located in the
path of movement of the actuator member, wherein said
actuatable portion comprises one (50) of a pair of spaced-
apart contacts (50, 52).

2. A connector apparatus according to claim 1,
wherein said spaced-apart contacts are closed in response
to movement of the actuator member within the ejector
mechanism. |

3. A connector apparatus according to claim 2,
wherein said actuator member (42) includes a boss (62) and
wherein the one (50) of the pair of spaced-apart contacts
(50, 52) is movable and is located in the path of movement
of the boss (62),

_—_—
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Contact portion 52a is cantileveréd downwar dly_f armportion 52d and is
qu%gﬁ;ﬂgﬂnixnuéu%—ﬁﬁftion 50a df tapnbActT PASIHEEN'Y neeamlly open—
condition of the svmmch. Theref orle, comjepeiaced t i 0Nn|528 REPIATEMENT SHEERY
be ¢ mﬁ n

cont mmmmm i dered the novahhg_contact of th§ [sawtchﬂ 861 axddh no

d cont act tagit portion SCa of
to FIGS. %5 &nd"6, the | ocation of switch 30

whereby the one (50) of the pair of spaced-apart
contacts is moved to engage the other of the pair of
spaced-apart contacts (52) to effect closure of the switch
upon effecting disconnection of the IC pack.

4. A connector apparatus (10) for providing an
interconnection between an IC pack (14) and a printed
circuit board (16), comprising:

a header connector (12) for mounting on the
printed circuit board into which the IC pack is inserted
and from which it is ejected;

a plurality of terminals (24) on the header
connector adapted for interconnection of the IC pack to
electrical traces on the printed circuit board;

an ejector mechanism (18) for selectively moving
an inserted IC pack'from an inserted position to an ejected
position, including a pivotally mounted ejector lever (34)
adapted to effect movement of the IC pack to the ejected
position, and a manually manipulatable actuator (42)
slidably mounted for movement in the same general direction
as the insertion and ejection of the IC pack, the actuator
including an actuating boss (62) thereon; and

an electrical switch (30) on the header connector
including an actuatable portion located in the path of
movement of the boss of the actuator for actuation thereby,
wherein said actuatable portion comprises one (50) of a
pair of spaced-apart contacts. '

5. An connector apparatus according to claim 4
wherein said spaced-apart contacts are closed in response
to ejection of the IC pack from the connector means.

6. A connector apparatus according to claim 5
wherein said actuator member (42) includes a boss (62) and

This Sheet Has Been R

(T

il



i n reFaLLon_to actuator rod 42 of ejector nechanlsn118 (FIG. 1) is
i | lustrated. Furthermnoer a o . FHrad

|nmar :
ej ect Mmmff m eci pr ocal | y anabRIEPM\CEﬂhe di rlpctli on of @'CD[H'
headed arrobv "IC’ can be seen IIF=FFES—5 and o6 1t hat abl-e.cant

portion 50a of contact 50 of electricalizswitch 30 is | ocafed Fe—path
novenent of boss 62

wherein the one (50) of the pair of spaced-apart contacts
(50, 52) is movable and is located in the path of movement
of the boss (62),

whereby the one (50) of the pair of spaced-apart
contacts is moved to engage the other of the pair of
spaced-apart contacts (52) to effect closure of the switch
upon movement of the IC pack to the ejected position..
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of actuator rod 42. The boss projects inwardly a suffi=-_cient dlstance to

cause novabl e contact portion 50a to engage-centaect
52 for each "stroke" of actuator %FH\;,AiLﬁ“A$®EEEa

the switch. Contact portion 52a ig}su fp&ptACEp resilli
damage to the switch construc- ti

Yaray
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the above- described construction of 2+4%trical switch 30, al ong

BSTRAC
IC PACK CONNECTOR APPARATUS WITH SWITCH MEANS

A connector apparatus (10) provides an intercon-
nection between an IC pack (14) and a printed circuit board
(16). The apparatus includes a header connector (i2) for
mounting on the printed circuit board and into which the IC
pack is inserted and ejected. A plurality of terminals
(24) on the header connector are adapted for intercon-
nection of the IC pack to electrical traces on the printed
circuit board. . An IC pack ejector mechanism (18) is
mounted on the header connector and includes a reciprocally
mounted actuator member for effecting ejection of the IC
pack from the header connector terminals. An electrical
switch (30) is provided on the header connector and is
actuatable in response to movement of the actuator member
upon insertion or ejection of an IC pack. The switch is
interconnected to electrical traces on the printed circuit
board.

FIGURE 1.
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wth its |ocation and that of act
rod, forms a switch neans which i
ej ector necha- nism 18, and nore
rod 42. Therefore, in operation,

connector 12, with ejector nechanism 18 in the conditio i

edge 14a of the I%pack
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i's positioned bel ow the electrical switch 30, i.e. ng ' '
contact portion 50a. Upon ext rl -7-_the 1 papkaCEQENT lseickea
connector, by pushing on push bukisosH#d: HRS BERRON rodj 42 is noved in a
direction [ REPLACED Date :..1..6..0CI..i198...
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opposite the direction of arrow "D'p

50a. That is, the ejection of the Ir
actuator rod 42 to nove fromthe po
shown in FIG 6 whereat the electrie

connecting the electrical circuit through the cir

nask
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circuit board intercon- nected to feet 50c and 52c of the
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when the push button is actuated to ejecf.t
cl osed before the | C pack/ header con- negtl
30 can be used for a variety of pur- poJ X
various processes prior to extraction of=gg |G
interfer- ence with ongoi ng processes or data tre
affected by the ejection action. Therefore,
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electrical switch 30 is located in the path of novenment of boss 62 of

actuator rod 42 so that the systemis shut- down or f et
di sengagenent of terminals pins 24 fromthe term nal WGEMEN'I&BCE'C

pack, and, upon insertion of an |IC pack, to open the svvitcﬂqf; Rl! Hs
systemto operate and/or transfer data when the ternjndts:ha Sf.ul

i nterengaged. Note that depending on-the- Iocatlon of FoecHg—B05
al ong

IC PACK CONNECTOR APPARATUS WITH
SWITCH MEANS

FIELD OF THE INVENTION

This invention generally relates to the art of electrical
connectors and, particularly, to a connector apparatus
for providing interconnection between an IC pack and
a printed circuit board and, further, to such an appara-
tus which includes a switch means actuatable in re-
sponse to movement of an IC pack therewithin.

BACKGROUND OF THE INVENTION

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

Such connector apparatus often are provided as
header connectors used for interconnecting the semi-
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 re-
movably coupling the IC pack to a printed circuit

" board. The IC pack is inserted into the header connec-
tor and is extracted therefrom as needed. The extraction
force of the IC pack, i.e. the force between the respec-
tive terminal pins on the header connector and the re-
spective socket terminals of the IC pack, is relatively
kigh due to the tight fit required to obtain a good clec-
trical interconnection between the terminals. These

. terminals typically are disposed at a high density which
further increases the extraction forces. Often, when an

- IC pack is to be extracted from a header connector, the

-- card is grasped by a user and simply puiled out. Conse-

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




the actuator rod, the switch may be open' or closed eit “when-anJ.C oack-
is inserted or when it is ex- tracted. Such a design al| qLhCEMENTSHEET |
depending on the specific application. In addition, by fhaving '

the h
actuated by a nov- able nmenber of the ejector mechanisnj ga_fg-hl;rt‘ Q@mgw

the switch directly actuated by the | Cpack itself, no feattons
| C pack or the interface of

One of the problems with 1C pack connector appara-
tus of the character described above, particularly in
header connectors employed with printed circuit
boards, is that the insertion or extraction of the IC packs
with respect to the connectors can interfere with ongo-
ing processes or interrupt data transfer, for example,
berween the ic pack and the main electronic unit. This
invention is directed to solving such problems by pro-
viding a switch means in the connector apparatus, the
switch means being actuated in response to the move-
ment, i.e. the insertion or extraction of an IC pack with
respect to the apparatus. Therefore, the switch means
can be used to shut down various processing through
the apparatus during insertion or extraction of the IC
pack into or from the header connector. The switch
means may be incorporated in the ejecting mechanism
so that major modifications to standard IC packs and
the interfacing of the packs with the connector appara-
tus do not have to be made.

SUMMARY OF THE INVENTION

An object, therefore, of the invention is to provide a
new and improved connector apparatus for providing
an interconnection between an 1C pack or memory card
and an electronic unit, such as a printed circuit board,
and including a switch means in the apparatus. .

In the exemplary embodiment of the invention, the
connector apparatus is illustrated for interconnection
between an IC pack and a printed circuit board. The
apparatus includes a header connector for mounting on
the printed circuit board and into which the IC pack is
inserted and from which it is ejected. A plurality of
terminals are mounted in the header connector and are
adapted for interconnection of the IC pack to electrical
traces on the printed circuit board. The invention con-
templates that an electrical switch be provided on the

- header connector in such a2 manner that the switch is
actuated in response to insertion or ejection of the IC
pack. The switch is interconnected to electrical traces
on the printed circuit board.

Ir the preferred embodiment of the invention, the
electrical switch is provided by way of a pair of nor-
mally spaced-apart contacts, whereby the contacts are
closed in response to ejection of the IC pack from the
header connector. As disclosed herein, the connector
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apparatus also includes an IC pack ejector mechanism
having a movably mounted actuator rod. The electrical
switch is positioned so as to have one of its contacts
movably mounted in the path of movement of the actua-
tor rod for actuation thereby as the IC pack is extracted
from the header connector. That is to say, epon ejection
of an IC pack, a portion of the actuator rod clases the
switch contacts before the IC pack/header connection
is broken.

Other objects, features and advantages of the inven-
tion will be apparent from the following detailed de-
scription taken in connection with the accompanying
drawings. -

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 refer-
ence to the following description taken in conjunction
with the accompanying drawings, in which like refer-
ence numerals identify like elements in the FIGURES
and in which:

FIG. 1 is an exploded perspective view of the con-
nector apparatus of the invention, including a header
connector mounted to a printed circuit board, an ejec-
tor mechanism and an IC pack;

FIG. 2 is an enlarged perspective view of the header
connector mounted to the printed circuit board;

FIG. 3 is a further enlarged perspective view of the
switch on the header connector;

FIG. 4 is a perspective view of the closed contacts of
the switch removed from the header connector;

FIG. 5 is a top plan view of the switch in its open
condition, adjacent the actuator rod of the ejector
mechanism; and

FIG. 6 is a view similar to that of PIG 5, with the
actuator rod moved to a pesition of closing the switch.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the drawings in greater detail, and first
to FIG. 1, the invention is embodied in a connector
apparatus, generally designated 10, which includes a
header connector, generally designated 12, for provid-
ing interconnection between an IC pack 14 and a
printed circuit board 16. The header conmector is
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adapted for receiving an ejector mechanism, generally
designated 18, in the direction of arrow “A"". The ejec-
tor mechanism receives the IC pack in the direction of
arrow “B”. ,

Referring to FIG. 2 in conjunction with FIG. 1,
header connector 12 is of a known configuration and
includes a dielectric housing 19 defined by a pair of side
portions 20 joined by a comnector section 22 which
mounts a plurality of terminals having pin portions 24
projecting generally parallel to the plane of the printed
circuit board toward the IC pack between side portions
20. The terminals include tail portions (not shown)
connected to circuit traces on the upper surface of
printed circuit board 16, as by soldering. Side portions
20 include latch means 26 on the outside thereof for
latching interengagement with inside latch means (not

- shown) of ejector mechanism 18. The side portions also
include guide grooves 28 on the inside thereof for guid-
ing IC pack 14 into the header connector, whereby
socket terminals (not shown) in forward edge 144 of the
IC pack interengage with pin portions 24 of the termi-
nals of the header connector. Lastly, an electrical
switch 30 is provided on the header connector at the
outside of one of the side portions 20, the right-hand
side portion as viewed in the drawings, for purposes to
be described hereinafter. Suffice it to say at this point,
the electrical switch is actuated in response to ejection
of 1C pack 14 from header connector 12 with ejector
mechanism 18 mounted on the connector.

Ejector mechanism 18 is of a known construction in
that it includes a generally rectangular frame 32 having
one end 324 adapted to receive IC pack 14 and an oppo-
site end 325 adapted to be attached to header connector
12. An ejector lever 34 is pivotally mounted, as at 36, to
frame 32. One end of the lever includes an ejector pin 38
for engaging the front edge 14a of IC pack 14 which is
inserted into the ejector mechanism. The opposite end
of ejector lever 34 is interengaged by a pivot connection
40 to the inner end of an actuator rod 42 having a push
button 44 at its outer end. The actuator rod is movably
mounted within the frame 32 in side portion 32¢ for
reciprocal movement therewithin in the direction of
double-headed arrow “C™.
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In assembly, header connector 12 is mounted to
printed circuit board 16 with the terminals of the con-
nector interconnected to circuit traces on the printed
circuit board via a soldering process. Ejector mecha-
nism 18 may then be assembled to the header connector
by interengageably latching thereto. IC packs or mem-
ory cards, such as IC pack 14, then can be inserted into
and extracted from header connector 12 by using ejec-
tor mechanism 18.

In operation, when an IC pack is inserted into the
header connector, the leading edge 14a of the IC pack
engages ejector pin 38 and pivots ejector lever 34
which, in turn, moves actuator rod 42 in the direction of
arrow “D” (FIG. 1) so that push button 44 projects
outwardly of frame 32. When it is desired 1o extract the
IC pack from the header connector, an operator pushes
on button 44 to move actuator rod 42 in a direction
opposite the direction of arrow “D™. This pivots or
rotates ejector lever 34 and causes ejector pin 38 to
eject the IC pack by engagement of the pin with the
leading edge 14a of the IC pack. The ejector mechanism
18 then is in the position shown in FIG. 1 for the rein-
sertion of the IC pack or the insertion of a new or differ-
ent IC pack or memory card.

Referring to FIGS. 3 and 4 in conjunction with
FIGS. 1 and 2, electrical switch 3@ is embodied in a pair

~ of electrical contacts, generally designated 50 and 52.
The contacts are stamped and formed of sheet metal
material and are mounted in dielectric frame 19 of
header connector 12 such that contact portions 50a and
§2a of contacts 50 and 52, respectively, are normally
spaced-apart. More particularly, contact 50 includes an
anchoring portion 505 having barbs 54 (FIG. 4) in its
side edges for skiving into the material of dielectric
frame 19 within a groove 56 (FIG. 3). This secures
contact 50 rigidly within the header connector. Contact
50 further includes a foot portion 50c for soldering to a
circuit trace on printed circuit board 16. Contact por-
tion 50¢ is joined to anchoring portion 586 by a spring
arm 50d so that the contact portion is movable in the
direction of double-headed arrow “E”, but the contact
portion is biased toward its normally open position
shown in FIGS. 3 and 4.

Contact 52 similarly includes an anchoring portion
52b having barbs 58 (FIG 4) for skiving into the dxelec-
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tric material of header connector frame 19, within a
groove 60 (FIG. 3) of the frame. Contact 52 also in-
cludes a foot portion §2¢ for soldering to a circuit trace
on printed circuit board 16. Contact portion 52z is
joined to anchoring portion 526 by a rigid arm 524,
Contact portion 52q is cantilevered downwardly from
arm portion 524 and is spaced from contact portion 502
of contact 50 in the normally open condition of the
switch. Therefore, contact portion 52¢ of contact 52
may be considered the fixed contact of switch 30 and
contact portion 502 of contact 50 may be considered the
movable contact of the switch.

Referring to FIGS. 5 and 6, the location of switch 30
in relation to actuator rod 42 of ejector mechanism 18
(FIG. 1) is illustrated. Furthermore, it can be seen that
the actuator rod has an inwardly projecting boss 62. As
stated above, the actuator rod of the ejector mechanism
is reciprocally movable in the direction of double-
headed arrow “C". It can be seen in FIGS. 5 and 6 that
movable contact portion 50z of contact 50 of electrical
switch 30 is located in the path of movement of boss 62
of actuator rod 42. The boss projects inwardly a suffi-
cient distance to cause movable contact portion 50a to
engage contact portion 52a of contact 52 for each
“stroke” of actuator rod 52, t.e. for each time boss 62
meets the switch. Contact portion 52z is suffictently
resilient to prevent any damage to the switch construc-
tion. In essence, it can be understood that the above-
described construction of electrical switch 30, along
with its location and that of actuation by boss 62 of the
movable actuator rod, forms a switch means which is
actuated by movement or operation of ejector mecha-
nism 18, and more specifically, by the action of actuator
rod 42.

Therefore, in operation, when an IC pack is inserted
into header connector 12, with ejector mechanism 18 in
the condition shown in FIG. 1, edge 144 of the IC pack
will engage ejector pin 38 which will cause ejector
lever 34 to pivot about its pivotal mounting 36. This
causes actuator rod 42 to move linearly in the direction
of arrow “D” shown in FIG. 1. Now, referring to FIG.
§, the insertion of the IC pack effectively results in boss
62 of actuator rod 42 being positioned as shown in FIG.
§ whereat electrical switch 30 is in its normally open

state. That is, the actuator rod is fully out, and boss 62 .

is positioned below the electrical switch 30, i.e. not in
contact with contact portion 50a. Upon extraction of
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the IC pack from the header connector, by pushing on
push button 44, actuator rod 42 is moved in a direction
opposite the direction of arrow “D” (FIG. 1) into en-
gagement with contact 50a. That is, the ejection of the

- IC pack effectively causes boss 62 of actuator rod 42 to

move from the position shown in FIG. 5, to the position
shown in FIG. 6 whereat the electrical switch is actu-
ated (i.e. connecting the electrical circuit through the
circuit traces on the printed circuit board intercon-
nected to feet 50c and 52¢ of the contacts). Therefore,
when the push button is actuated to eject the IC pack,
the contacts are closed before the IC pack/header con-
nection is broken.

Electrical switch 30 can be used for a variety of pur-
poses, including a shut-down of various processes prior
to extraction of an IC pack, so that there is no interfer-
ence with ongoing processes or data transfer which
might be affected by the ejection action. Therefore,
electrical switch 30 is located in the path of movement
of boss 62 of actuator rad 42 so that the system is shut-
down or “notified” prior to disengagement of terminals
pins 24 from the terminal sockets of the IC pack, and,
upon insertion of an IC pack, to open the switch and
allow the system to operate and/or transfer data when
the terminals have been fully interengaged. Note that
depending on the location of the projecting boss along
the actuator rod, the switch may be open or closed
either when an IC pack is inserted or when it is ex-
tracted. Such a design allows for flexibility depending

- on the specific application.

In addition, by having the switch actuated by a mov-
able member of the ejector mechanism, rather than
baving the switch directly actuated by the IC pack
itself, no modifications of the IC pack or the interface of
the fairly conventional header connector need to be
made.

It will be understood that the invention may be em-
bodied in other specific forms without departing from
the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be consid-
ered 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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We claim:

1. In a connector apparatus for providing an intercon-
nection between an IC pack and a printed circuit board,
including

2 header connector for mounting on the printed cir-
cuit board into which the IC pack is inserted and

- from which it is ejecteqd,

a plurality of terminals on the header connector
adapted for interconnection of the IC pack to elec-
trical traces on the printed circuit board, and

an IC pack ejector mechanism mounted on the

header connector including a reciprocally mounted
actuator member adapted to effect disconnection

of the IC pack from the header connector,
wherein the improvement comprises:

an electrical switch on the header connector adapted
to be actuated in response to movement of the IC
pack and including an actuatable portion located
in the path of movement of the actuator member,
wherein said actuatable portion comprises one of a
pair of spaced-apart contacts.

2. In a connector apparatus as set forth in claim 1,
wherein said spaced-apart contacts are closed in re-
sponse to movement of the IC pack within the header
connector. .

3. A connector apparatus for providing an intercon-
nection between an IC pack and a printed circuit board,
comprising:

a header connector for mounting on the prmtcd cir-

cuit board into which the IC pack is insarted and
- from which it is ejected;

a plurality of terminals on the header connector
adapted for interconnection of the IC pack to elec-
trical traces on the printed circuit board;

an ejector mechanism for selectively movmg an in-
serted 1C pack from an inserted position to an
ejected position, including a pivotally mounted
ejector lever adapted to effect movement of the IC
‘pack to the ejected position, and 2 manually manip-
ulatable actuator slidably mounted for movement

~ in the same general direction as the insertion and

- ejection of the IC pack, the actuator including an
actuating boss thereon; and

an electrical switch on the header connector includ-
ing an actuatable portion located in the path of
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movement of the boss of the actuator for actuation
thereby, wherein said actuatable portion comprises
one of a pair of spaced-apart contacts.

4. In a connector apparatus for providing an intercon-
nection between an IC pack and an electronic compo-
nent, including connector means coupled to the elec-
tronic component into which the IC pack is inserted
and from which it is ejected, a plurality of terminals
adapted for interconnection of the IC pack to the elec-
tronic component, and an IC pack ejector mechanism
having a2 movably mounted actuator member, wherein
the improvement comprises an electrical switch on the
connector means actuatable in response to movement of
the IC pack, wherein the electrical switch includes an
actuatable portion located in the path of movement of
the actuator member, said actuatable portion defined by
one of a pair of spaced-apart contacts.

5. In a connector apparatus as set forth in claim 4,
wherein said spaced-apart contacts are closed in re-
sponse to ejection of the IC pack from the connector
means.
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IC PACK CONNECTOR APPARATUS WITH
SWITCH MEANS

ABSTRACT
A connector apparatus provides an interconnection
between an IC pack and 2 printed circunt boarg. The
apparatus includes a header connector far mgyny;
the printed circuit board and into which the |C
inserted and from which it is ejected. A plurality of
terminals on the header connector arc adapied £or inter-
- connection of the IC pack to electrical traces o the
printed circuit board. An electrical swich is proyided
on the header connector and is actuated in response to
movement of the IC pack therewithin. The switch is

interconnected to electrical traces on the printeq circuit
board.
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FIGURE 1.
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the I C pack fromthe connector neans..
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