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SELF-SWITCHING CONNECTOR FOR ELECTRONIC SYSTEMS
B RO F THE T NTION

1. 1 the vention

This invention relates to electrical connectors,
and more particularly, to a self-switching interposer for:
connecting a cable connector to a cable interface that is
designed to electrically connect terminals therein to an
internal electrical network based on whether the intexposer
is mated or not mated to a cable connector or a cable
interface.
2. Description of the Prior Art

Multi-terminal electrical cohnectors are used in
modern electronic equipment, such as computers, for
connecting various electronic components, such as printers,
memory units, display units, etc., to another unit, such as a
central processor of a computer. A mainframe computer system
may have several such components connected to its central
processor. Plug-type connectors are particularly suited for

‘use with modular system designs, and allow quick and easy

assembly, disassembly and reconfiguration of a modular
system. '

~An interposef is a unit for facilitating a multi-
terminal electrical connection between, for example, a first
connector that is provided at the end of a cable, and a
connector interface that is provided on a component, such as
a central processor of a computer. By using an interposer to
make and break the connection, wear on the connector and
connector interface is reduced. BAn interposer will typically
include a housing, a first set of terminals for mating with
the first connector, and a second set of terminals for mating
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with the cable interface.

In many applications, it is desirable to
periodically test system performance by measuring signal
characteristics from one or more of the pins or terminals in
a connector or connector interface. For some systems, test
plugs have been developed that are designed to be plugged
into a connector or interface to test a particular function.
Unfortunately, it requires an affirmative decision to test
the system on the part of an operator or technician before
such a test plug will be used. As a result, system operation
may not be checked at optimum service intexvals. In addition,
test plugs are easily misplaced, and cannot be used if ‘an
interposer or mating connector is mated to a connector
interface.

In many systems, an unconnected connector interface
or connector must ideally be connected to a terminator
circuit or network to aveid system malfunction or damage.

The most common example of a terminator circuit is an
impedance-type or resistive-type terminator plug for
maintaining a certain design impedance between selected
terminals and pins in the connector interface or connector
when it is not mated.

Unfortunately, it has in the past been necessary to
remove any test plug or terminator plug before installing a
mating connector, or to remove the mating connector before
installing a test plug or terminator.

It is clear that there has existed a long and )
unfilled need in the prior art for an improved interposer or
connector for an electronic systeﬁ-that will permit a
connectof*interface to be connected to an electronic network
without first removing the interposer or comnnector, or vice
versa.

S Y INVENTTI
_Accordingly, it is an object of the invention to
proﬁide an improved interposer or connector for an electronic
system that will permit a connector interface to be connected
to an electronic network without first removing the
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interposer or connector, or vice versa.

It is further an object of the invention to provide
an improved interposer or connector that is designed to
electrically connect and disconnect terminals therein with an
electrical network based on whether the connector or
interposer is mated to another connector.

In order to achieve the above and other objects of
the invention, a self-switching interposer for connecting a
mating connector to a connector interface in an electronic
system, includes, according to one aspect of the invention, a
housing, a first plurality of terminals supported in the )
housing, the housing and the first plurality of terminals
being constructed and arranged to mate with a mating
connector, a second plurality of terminals supported in the
housing, the housing and the second plurality of terminals
further being constructed and arranged to mate with a
connector interface, a connector in said housing for
electrically connecting the first plurality of terminals,
respectively, to the second plurality of terminals in a
predetermined relationship; and a switching system for
electrically connecting at least a group of the connected
terminals into communication with an electronic network if
the housing is not mated to a mating connector, the switching
system including a mechanical actuator for disconnecting the
group of connected terminals from the electronic network when
the housing is mated to a mating connector, whereby a

- connector interface will be coupled to the network except

when the interposer is mated with a mating connector.

. According to a second aspect of the invention, a
self-swigbhing networking electrical connector assembly for
connecting to a mating connector includes a housing, an
electrical network, a plurality of terminals supported in the
housing, the housing and the terminals being constructed and
arrangedwto mate with a mating connector; and a switching
system for electrically connecting at least a group of the
terminals to the electrical network when the connector is not
ma;ed to a mating connector, and for disconnecting the
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terminaié from the network when the connector is mated to a
mating connector, whereby the connector interface will be
coupled to the network except when the connector is mated
with a mating connector.

- 4"_

Accoxding to a third aspect of the invention, a
self-switching networking electrical connector assembly for
connecting to a mating connector includes a housing, an
electrical network, a plurality of terminals supported in the
housing, the housing and the terminals being constructed and
arranged to mate with a mating connector; and a switching
syetem for electrically connecting at least a group of the
terminals between a first position wherein the terminals are
connected with the electrical network and a second position
wherein the terminals are disconnected from the electrical
network, the switching system being constructed and arranged
to switch between the first and second positions in response
to whether the housing is connected or disconnected to a
mating connector.

' These and various other advantages and features of
novelty which characterize the invention are pointed out with
particularity in the c¢laims annexed hereto and forming a part
hereof. However, for a better understanding of the
invention, its advantages, and the objects obtained by its
use, reference should be made to the drawings which form a
further part hereof, and to the accompanying descriptive
matter, in which there is illustrated and described a

. preferred embodiment of the invention.

IEF DESCRIPTION OF THE DRAWINGS

Flgure 1 is an exploded perspective view of a self-
sw;tchlng interposer constructed according to a preferred
embodiment of the invention; .

Figure 2 is an exploded perspective view of the
interposer depicted in Figure 1, taken from a different
angle;

Figure 3 is a fragmentary cross-sectional view

through one component in the system depicted in Figures 1 and
2;
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T Figure 4 is a top plan view of one component in the
system that is depicted in Figures 1-3;

Figure 5 is a fragmentary cross-sectional view
depicting mating of the system depicted in Figures 1-4 with a
mating connector;

Figure 6 is an exemplary table depicting operation
of the interposer depicted in Figures 1-5;

Figure 7 is a schematic diagram depicting one type
of network that may be used in the interposer depicted in
Figures 1-6;

Figure 8 is a schematic diagram depicting another
embodiment of a network which can be used in conjunction with
the interposer depicted in Figures 1-6;

Figure 9 is a schematic depiction of one type of
switching system that can be used in the interposer depicted
in Figures 1-8; and

Figure 10 is a schematic diagram depicting a second
type of switching system that can be used in the interposer
illustrated in Figures 1-8. ' .

TA D DESCRIPTION OF THE PREFERRED EMBODIME

Referring now to the drawings, wherein like
reference numerals designate corresponding structure
throughout the views, and referring in particular to Figures
1 and 2, a self-switching interposer 10 for connecting a
mating connector 66 to a connector interface in an electronic
system includes a housing that includes a first housing

member 12 and a second housing member 16. First housing

member 12 defines a first end 14 of interposer 10, which is
constructed an arranged to mate with a mating connector, such
as a conrdector that may be provided on the end of a cable in
an electronic system. Second end 18 is constructed and
arranged to mate with a connector interface, such as a multi-
pin socket in central processor of an electronic computer
system. '

Referring again to Figures 1 and 2, interposer 10
further includes a first plurality 20 of terminals 22, which
are supported in first housing member 12 and are constructed
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and arré;ged to mate with terminals in a mating connector 66.
Similarly, a second plurality 24 of terminals 26 are
supported in second housing member 16, and are constructed
and arranged to mate with terminals in a connector interface
5 that is connectable to the second and 18 of interposer 10.
A connecting system 28 is provided in the housing
between first housing member 12 and second housing member 16
for electrically connecting the respective terminals 22 in
the first plurality 20 of terminals to the second type of
10 terminals 26 in the second plurality 24 of terminals.
Referring briefly to Figure 3, it will be seen that
connecting system 28 is embodied as a printed circuit béard
30, and that the terminals 22 are, respectively, physically
and electrically connected to oppositely facing terminals 26
15 on the opposite side of PC board 30 by electrical connections
32, which are, preferably, soldered connections.

Locking to Figures 1, 2 and 4, it will be seen that
interposer 10 further includes a pair of screws 34 that are
threadable through holes 36 in first housing member 12, then

20 through holes 38 that are defined in printed circuit board
30, and then into holes 40 in the second housing member 16.
Screws 34 thus secure first housing member 12, second housing
member 16 and printed circuit board 30 into an integral
interposer unit.

25 According to one advantageous aspect of the
invention, interposer 10 includes a switching system 42 for
electrically connecting at least a group of connected
terminals 22, 26 to an electronic network that is contained
within the housing if the first and 14 of the first housing

30 member 13"is not mated to a mating connector of 66. 1In the
preferred embodiment, one or more integrated circuit devices
52 are mounted in sockets 54 that are provided in printed
circuit board 30, as is best shown in Figure 1. Integrated
circuit devices 52 contain an electronic network that is

35 desired to be connected to a group of terminals 22, 26 during
those periods of time when interposer 10 is not connected to
a mating connector. Referring to Figures 1, 2 and 4,
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switchiﬁa system 42 includes a switching area 44 that is
defined on printed circuit board 30. As is best shown in
Figure 4, switching area 44 includes a plurality of linearly
array of pads 46, each of which is preferably electrically
connected to a pair of connected terminals 22, 26 in a manner
that is well known to those skilled in the technology of
printed circuit boards or integrated circuits in general. A
ground pad 48 may also be included in the lineal array of
vads 46 in switching area 44. If so included, ground pad 48
is contiguous and is electrically connected with a plated
ground area 50 on a periphery of printed circuit board 30.
Plated ground area S0 is designed to communicate with éystem
ground, preferably by plated-through grounding holes that are
provided on the printed circuit board 30.
15 As will be described below in greater detail with
reference to Figures 9 and 10, the leads on the integrated
circuit devices 52 are also electrically communicated in a
desired relationship with a group of the connected terminals
22, 26, again, through printed circuit board technology that
is well known to those skilled in this area.

Referring back to Figures 1 and 2, switching system
42 further includes a linear switching bar 56 that has
conductive traces deposited thereon in a pattern that is
consistent with the desired electrical connections when the
second end 18 of interposer 10 is an unconnected state, as
will be apparent from the discussion hereinbelow. Switching
‘bar 56 is preferably fabricated from an elastomeric material
having conductive material deposited thereon, such as those
that are commexcially available from Fujipoly Company of
Cranfor&f*New Jersey.—.As is best shown in Figure 2,
switching bar 56 is supported by a switching bar holder 58.
Switching bar 58 has a pair of cam rods 60 depending
therefrom, each of which has a cam surface 62 defined on a
distal epnd thereof. As is evident from figures 1, 2 and S,
. ) cam rods 60 extend through a pair of holes in printed circuit
board 30, and further extend through a pair of holes 70 that
are defined in first housing member 12. A pair of springs 64
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are posiTioned between switching bar holder 58 and a recess
that is defined in the second housing member 16, as may be
seen in Figures 1 and 2.

Referring briefly to Figure 7, integrated circuit
device 52 may contain a network of zener diodes. This type
of network might be used to ensure that working voltages in
an electrostatic device are not exceeded.

Referring now to Figure 8, it will be seen that
integrated circuit device 52 could, for example,
alternatively, contain a resistor network. A resistor
network would have applications in termination of a
controlled impedance network.

Referring now to Figures 9 and 10, the switching
system 42 could be embodied as a switching system 72 in which
some of the connected terminals 22, 26 are connected to
ground, while other of the connected terminals 22, 26 are
permanently connected to one side of a network. In this
embodiment, switching system 72 would, when closed because no

~mating connector 66 is attached to the first and 14 of

interposer 10, connect a second, oppoéite side of the
resistive network to ground, thus completing a circuit
through the network. )

Alternatively, as shown in Figure 10, switching
system 42 can be embodied as a system 74 in which some of the
terminals 22, 26 are permanently connected to both ground and
one side of one or more networks. Upon closing of the

switching system 74, other pairs of terminals 22, 26, which

are signal terminals, would be connected to a second,
opposite side of the respective networks.

~Referring to-Figure 5, in operation, an interposer
10 would typically be permanently connected with screws to a
connector interface of an electronic component, such as a
controller of a computer system. Preferably, the interposer
10 would be connected to the connector interface in such a
manner that the second end 18 of second housing membexr 16 is
mated with the connéctor interface. If no mating connector
is secured to the first end 14 of interposer 10, springs 64

—_——
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will bias switching bar holder, and thus switching bar 56
againét the switching area 44 on the printed circuit board
30. In this state, at least a group of connected terminals
22, 26 will be connected to the network provided in
integrated circuit device 52, either as depicted in Figure 9
or Figure 10. If, however, a mating connector 66 is inserted
into and secured to the first end 14 of interposer 10, as
shown in Figure 5, the surface 68 on the mating connector 66
will bear against the cam ends 62 of cam rod 60, thereby
forcing switching bar holder 58, and thus switching bar 56,
away from the switching area 44 on printed circuit board 30.
In this condition, the group of terminal pairs 22, 26 will be
disconnected from the respective networks, and interposer 10
will function normally as an electrical connector between the
connector interface and the mating connector 66.

It is to be understood, however, that even though
numerous characteristics and advantages of the present
invention have been set forth in the foregoing description,
together with details of the structure and function of the
invention, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size
and arrangement of parts within the principles of the
invention to the full extent indicated by the broad general
meaning of the terms in which the appended claims are
expressed.
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WHAT IS CLAIMED IS: ormecting a

1. A self-switching interposer for connecting a
mating connector to a connector interface in an electronic
system, comprising:

a housing;

a first plurality of terminals supported in said
housing, said housing and said first plurality of terminals
being constructed and arranged to mate with a mating
connector;

a second plurality of terminals supported in said
housing, said housing and said second plurality of terminals
further being constructed and arranged to mate with a
connector interface;

connecting means in said housing for electrically
connecting said first plurality of terminals, respectively,
to said second plurality of terminals in a predetermined
relationship; and

switching means for electrically connecting at
least a group of said connected terminals into communication
with an electronic network if said housing is not mated to a
mating connector, said switching means comprising mechanical
means for disconnecting said group of connected terminals
from said electronic network when said housing is mated to a
mating connector, whereby a connector interface will be

coupled to said network except when said interposer is mated
with a mating connector.

2. An interposer according to claim 1, wherein
said connecting means comprises a printed circuit board.

Py,

3. An interposer according to claim 2, wherein
said switching means is constructed and arranged to engage a
switching area on said printed circuit board when said
housing is not fully mated to its respective connector
interface or mating connector, and to withdraw from contact
from said switching when said one of said first or second
housings is substantially fully mated to its respective

TthhuthsBam Replaced
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4, An interposer according to claim 3, wherein

said switching means comprises a switching bar having at
least one conductive area for engaging said area on said
5 printed circuit board.

5. An interposer according to claim 4, wherein
said switching bar comprises a conductive elastomeric portion
for engaging said area on said printed circuit board.

6. An interposer according to claim 4, wherein
10 said switching means further comprises biasing means for
biasing
said switching bar toward said area on said printed circuit
board.

7. An interposer according to claim 6, wherein
15 said biasing means comprises at least -one spring.

8. An interposer according to claim 4, wherein
said mechanical disconnecting means comprises cam means for
urging said switching bar away from said area on said printed
circuit board when said cam means engages said housing.

20 9. An interposer according to claim 1, wherein
-said network comprises a resistive network.

10. An interposer according to claim 1, wherein
said network comprises a zener diode network.

11. An interposer according to c¢laim 1, wherein
25 said network has one side in permanent communication with
said terminals, and a second side, and said switching means
is constructed and arranged to communicate said second side
to ground if said housing is not mated to a mating connector.

—
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12. An interposer according to claim 1, wherein
said network has one side in permanent communication with
ground, and a second side, and said switching means is
constructed and arranged to communicate said second side to
said terminals if said housing is not mated to a mating
connector.

13. A self-switching networking electrical
connector assembly for connecting to a mating connector,
comprising:

a housing;

an electrical network;

a plurality of terminals supported in said housing,
said housing and said terminals being constructed and
arranged to mate with a mating connector; and

switching means for electrically connecting at
least a group of said terminals to said electrical network
when said connector is not mated to a mating connector, and
for disconnecting said terminals from ‘said network when said
connector is mated to a mating connector, whereby said
connector interface will be coupled to said network except
when said connector is mated with a mating connector.

14. A connector assembly according to claim 13,
wherein said grounding means comprises mechanical means for
disconnecting said group of terminals from ground when said

connector assembly is substantially fully mated to a mating
connector.

_ ™5. A connector assembly according to claim 13,
wherein said grounding means comprises a printed circuit
board that is mounted to said housing.

_..16. A connector assembly according to claim 15,
wherein said grounding means further comprises a conductive
grounding bar that is constructed and arranged to engage a
switching area on said printed circuit board when said

T
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connector assembly is not fully mated to a mating connector,
and to withdraw from contact from said switching area when
said connector assembly is fully mated to a mating connector.

17. A connector assembly according to claim 16,
wherein said switching bar comprises a conductive elastomeric
portion for engaging said switching area on said printed
circuit board.

18. A connector assembly according to claim 16, -
wherein said switching means further comprises biasing means
for biasing '
said switching bar toward said switching area on said printed
circuit board. ’

19. A connector assembly according to claim 18,
wherein said biasing means comprises at least one spring.

20. A self-switching networking electrical
connector assembly for connecting to a mating connector,
comprising:

a housing; .

an electrical network;

a plurality of terminals supported in said housing,
said housing and said terminals being constructed and
arranged to mate with a mating connector; and

switching means for electrically connecting at
least a group of said terminals between a first position
wherein said terminals are connected with said electrical
network d&nd a second sosition wherein said terminals are
disconnected from said electrical network, said switching
means being constructed and arranged to switch between said
first and second positions in response to whether said
housing is connected or disconnected to a mating connector.
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