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(57) Abstract: A socket connector is pro-
vided for electrically connecting an elec-
tromagnetic relay to a plurality of electri-
cal wires that are terminated by a mating
connector. The socket connector includes
a dielectric housing having a relay mount-
ing base and a wire connector. The relay
mounting base includes at least one relay
receptacle. The relay mounting base is
configured to receive the electromagnetic
relay thereon. A plurality of terminals is
held by the housing. Each terminal in-
cludes a relay contact portion and a con-
nector contact portion. The relay contact
portion extends within the at least one re-
lay receptacle for electrical connection
with the electromagnetic relay. The con-
nector contact portion extends within the
wire connector for electrical connection to
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SOCKET FOR HOUSING OF FEMALE PLUGS AND RELAY

[0001] The subject matter described and/or illustrated herein relates
generally to electromagnet relays, and, more particularly, to a socket connector for an

electromagnetic relay.

[0002] Electromagnetic relays may include a variety of different electrical
connections. For example, electromagnetic relays typically include a coil and one or
more stationary contacts. The coil is electrically connected to an electricity source for
receiving electricity to energize the coil during operation of the relay. The stationary
contact(s) is electrically connected to an electrical output of the relay. Specifically,
when the stationary contact(s) is engaged with a movable contact of the relay, an
electrical path through the movable and stationary contacts is closed to thereby output
electricity from the relay. A plurality of separate electrical wires provides the
connections to the electricity source and the electrical output. The relay includes a
plurality of electrical contacts that are each electrically connected to the coil, the
stationary contact(s), or another component of the electromagnetic relay for

connecting such components to the electrical wires.

[0003] Typically, to operationally connect the relay to the electricity source,
the outlet, and/or other electrical connections, each electrical wire is individually
mated with the corresponding electrical contact of the relay. For example, an
intermediary contact that terminates the end of the electrical wire is mated with the
corresponding electrical contact of the relay. Because each electrical wire is
individually mated with the relay, a relatively high number of individual connections
must be made to operationally connect the relay to the electricity source, the outlet,
and/or other electrical connections. Moreover, the number of individual connections
to the relay may be increased even further because individual components of the relay
often include a plurality of electrical contacts that are each individually connected to a
different electrical wire. Such a relatively high number of individual connections to

the relay may cause mis-wiring of the electromagnetic relay, and/or may make it more
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difficult and/or time consuming to operationally connect the relay to the electricity

source, the outlet, and/or other electrical connections.

[0004] The solution is provided by a socket connector for electrically
connecting an electromagnetic relay to a plurality of electrical wires that are
terminated by a mating connector. The socket connector includes a dielectric housing
having a relay mounting base and a wire connector. The relay mounting base
includes at least one relay receptacle. The relay mounting base is configured to
receive the electromagnetic relay thereon. A plurality of terminals is held by the
housing. Each terminal includes a relay contact portion and a connector contact
portion. The relay contact portion extends within the at least one relay receptacle for
electrical connection with the electromagnetic relay. The connector contact portion

extends within the wire connector for electrical connection to the mating connector.

[0005] Optionally, the wire connector includes a mating connector
receptacle configured to receive the mating connector therein, wherein the connector
contact portion of at least some of the plurality of terminals extends within the mating
connector receptacle. Each of the plurality of terminals optionally extends a length
from the relay contact portion to the connector contact portion, wherein an
intermediate link extends between and electrically connects the relay and connector
contact portions. The wire connector optionally includes a Raster Anschluss Steck
Technik (RAST) connector. Optionally, the housing includes an internal cavity and at
least a portion of each of the plurality of terminals extends within the internal cavity.
The housing optionally includes a mounting element for mounting the housing on a

panel, a din rail, and/or a circuit board.

[0006] The relay contact portions of the plurality of terminals optionally
include receptacle contacts. Optionally, the connector contact portions of the plurality
of terminals include plug contacts. The relay mounting base of the housing optionally
includes a plurality of relay receptacles, wherein the relay contact portion of each of
the plurality of terminals extends within a corresponding one of the relay receptacles.
Optionally, the relay contact portion and the connector contact portion of each of the

plurality of terminals include opposite ends of the terminal.
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[0007] In another embodiment, a socket connector assembly is provided for
connection with a mating connector that terminates a plurality of electrical wires. The
socket connector assembly includes a socket connector having a dielectric hous‘ing
including a relay mounting base and a wire connector. The relay mounting base
includes at least one relay receptacle. A plurality of terminals is held by the housing.
Each terminal includes a relay contact portion and a connector contact portion. The
relay contact portion extends within the at least one relay receptacle. The connector
contact portion extends within the wire connector for electrical connection to the
mating connector. The socket connector assembly also includes an electromagnetic
relay received on the relay mounting base of the socket connector. The
electromagnetic relay includes a plurality of relay contacts. Each relay contact is
received within the at least one relay receptacle and engaged with the relay contact

portion of a corresponding one of the plurality of terminals.

[0008] The invention will now be described by way of example with

reference to the accompanying drawings in which:

[0009] Figure 1 is a perspective view of an exemplary embodiment of a

socket connector assembly.

[0010] Figure 2 is a partially exploded perspective view of an exemplary
embodiment of an electromagnetic relay of the socket connector assembly shown in

Figure 1.

[0011] Figure 3 is a perspective view of the electromagnetic relay shown in

Figure 2.

[0012] Figure 4 is a perspective view of an exemplary embodiment of a

mating connector of the socket connector assembly shown in Figure 1.

{0013] Figure 5 is a perspective view of an exemplary embodiment of a

socket connector of the socket connector assembly shown in Figure 1.

[0014] Figure 6 is another perspective view of the socket connector shown

in Figure S with a housing of the socket connector shown in phantom.
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[0015] Figure 1 is a perspective view of an exemplary embodiment of a
socket connector assembly 10. The socket connector assembly 10 includes an
electromagnetic relay 12, a socket connector 14, and one or more mating connectors
16. The electromagnetic relay 12 is mounted on and electrically connected to the
socket connector 14. Each of the mating connectors 16 terminates a plurality of
electrical wires 18. The mating connectors 16 are mated with and electrically
connected to the socket connector 14. As will be described below, the socket
connector 14 electrically connects the electromagnetic relay 12 to the plurality of

electrical wires 18.

[0016] In the exemplary embodiment, each electrical wire 18 includes a
single electrical conductor 20. Alternatively, one or more of the electrical wires 18
includes more than one electrical conductor 20, such that the electrical wire(s) 18 may
be considered a cable. For example, in some embodiments, one or more of the
electrical wires 18 is a cable that includes a plurality of electrical conductors 20 that
are each surrounded by a separate insulator (not shown) and an insulative jacket (not
shown) that surrounds the insulated electrical conductors 20. Moreover, and for
example, in some embodiments one or more of the electrical wires 18 is a coaxial

cable.

[0017] The socket connector assembly 10 is optionally mounted on any
structure and/or the like, such as, but not limited to, a panel, a din rail, a circuit board,
and/or the like. In the exemplary embodiment, the socket connector assembly 10 is
mounted on a circuit board 22. Specifically, in the exemplary embodiment, the socket
connector 14 is mounted on the circuit Board 22 using one or more mounting elements
24 and/or one or more fasteners 26, as described below. In some embodiments, the
socket connector 14 is electrically connected to the circuit board 22. For example, the
socket connector 14 may include an electrical contact (not shown) that is electrically
connected to the circuit board 22, such as, but not limited to, for supplying electrical
power and/or electrical ground to one or more electrical terminals 70 (Figures S and
6) of the socket connector 14. The socket connector assembly 10 may be mounted on
the structure adjacent one or more other socket connectors (not shown). In some

embodiments, adjacent socket connector assemblies 10 may be electrically connected
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together. Specifically, one or more electrical terminals 70 of the socket connector
assembly 10 may be electrically connected to one or more electrical terminals (not

shown) of the adjacent socket connector assembl(ies).

[0018] Figure 2 is a partially exploded perspective view of an exemplary
embodiment of an electromagnetic relay 12. In the exemplary embodiment, the
electromagnetic relay 12 is a T92 electromagnetic relay that is commercially available
from Tyco Electronics Corporation of Middletown, Pennsylvania. Alternatively, the
electromagnetic relay 12 is any other type of electromagnetic relay, such as, but not '
limited to, a T9A electromagnetic relay that is commercially available from Tyco
Electronics Corporation of Middletown, Pennsylvania, and/or the like. The
electromagnetic relay 12 includes a base 28, a plurality of relay components 30
mounted on the base 28, and a cover 32. The cover 32 and the base 28 define an
interior cavity 34. The cover 32 cooperates with the base 28 to enclosé the relay
components 30 within the interior cavity 34. The relay components 30 include a core
38 that is surrounded by a coil 40 and normally open and normally closed stationary
contacts 42 and 44, respectively. An armature 46 is attached to a movable spring 48.
A movable contact 50 is also attached to the spring 48. The movable contact 50 is
moved between engagement poéitions with the stationary contacts 42 and 44
depending upon the current flow through the coil 40. When the current flow through
the coil 40 is sufficient to move the armature 46 toward the core 38, the movable
contact 50 is moved to engage the stationary contact 44 thus energizing the
electromagnetic relay 12. In the absence of sufficient current in the coil 40 to move
the armature 46, the movable contact 50 is in engagement with the contact stationary
contact 42, wherein the electromagnetic relay 12 is de-energized. In the exemplary
embodiment, the electromagnetic relay 12 includes two stationary contacts 42 and 44.
However, the electromagnetic relay 12 may include any number of stationary contacts
42 and/or 44. Moreover, each stationary contact 42 and 44 may be a normally open or

a normally closed stationary contact.

[0019] Figure 3 is a partially exploded perspective view of the
electromagnetic relay 12. Referring now to Figures 2 and 3, the base 28 includes an

engagement surface 52 that engages the socket connector 14 (Figures 1, 5, and 6)
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when the electromagnetic relay 12 is mounted on the socket connector 14. A plurality
of relay contacts 54 extend through the base 28 and outwardly from the engagement
surface 52 of the base 28. Specifically, in the exemplary embodiment, the
electromagnetic relay 12 includes a pair of relay contacts S4a that are electrically
connected to the coil 40, three relay contacts 54b that are electrically connected to the
stationary contact 42, and three relay contacts 54c that are electrically connected to
the stationary contact 44. Although eight relay contacts 54 are shown, the
electromagnetic relay 12 may include any number of relay contacts 54 that are each
electrically connected to any relay component(s) 30 of the electromagnetic relay 12.
In the exemplary embodiment, each relay contact 54 is a plug contact that is
configured to be received within a receptacle contact of the socket connector 14
(Figures 1, 5, and 6). Alternatively, one or more of the relay contacts 54 is a
receptacle contact that is configured to receive a plug contact of the socket connector

14.

[0020] Figure 4 is a perspective view of an exemplary embodiment of one of
the mating connectors 16a. Each mating connector 16 may be any type of connector,
such as, but not limited to, a Raster Anschluss Steck Technik (RAST) connector,
and/or the like. The mating connector 16 includes a housing 56 and a plurality of
electrical contacts 58 held by the housing 56. The housing 56 extends from a mating
end 60 to a wire entry end 62. In the exemplary embodiment, the mating end 60 of
the housing 56 includes a plurality of contact channels 64. Each electrical contact 58
extends from a mating end 66 to a terminating end (not shown). The mating end 66 of
each of the electrical contacts 58 extends within a corresponding one of the contact
channels 64. Each contact mating end 66 is configured to engage a corresponding
electrical terminal 70 (Figures 5 and 6) of the socket connector 14 (Figures 1, 5, and
6), as described below. In the exemplary embodiment, the mating end 66 of each
electrical contact 58 is a receptacle contact that is configured to receive a plug contact
of the of the socket connector 14 therein. Alternatively, one or more of the contact
mating ends 66 is a plug contact that is configured to be received within a receptacle

contact of the socket connector 14.
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[0021] In the exemplary embodiment, the housing 56 defines a plug 71 that
is configured to be received within a receptacle 72 (Figure 5 and 6) of a
corresponding wire connector 74 (Figures 5 and 6) of the socket connector 14.
Alternatively, the housing 56 defines a receptacle that is configured to receive a plug
(not shown) of the corresponding wire connector 74 of the socket connector 14. The
mating end 60 of the housing 56 optionally includes one or more keying elements 76
that cooperate with corresponding keying elements 78 (Figures 5 and 6) of the
corresponding wire connector 74. In the exemplary embodiment, the keying elements
76 include extensions 80, although the keying elements 76 may additionally or

alternatively include other structures, such as, but not limited to, slots (not shown).

[0022] The housing 56 includes one or more openings (not shown)
extending into the wire entry end 62 for receiving the electrical wires 18 into the
housing 56. In the exemplary embodiment, the housing 56 of the mating connector
16a receives two electrical wires 18. However, the housing 56 may receive any
number of the electrical wires 18. The terminating end of each of the electrical
contacts 58 extends within the opening(s) and is engaged with and electrically
connected to the electrical conductor 20 (Figure 1) of a corresponding one of the
electrical wires 18. Although two electrical contacts 58 are shown, the mating
connector 16a may include any number of the electrical contacts 58 and any number

of the contact channels 64.

[0023] Referring again to Figure 1, in the exemplary embodiment the socket
connector assembly 10 includes four mating connectors 16a, 16b, 16¢, and 16d. The
socket connector assembly 10 may alternatively include any other number of mating
connectors 16 for electrically connecting any number of electrical wires 18 to the
socket connector 14. Except for the number of electrical contacts 58 and electrical
wires 18, the mating connectors 16b, 16c, and 16d are substantially similar to the

mating connector 16a and therefore will not be described in more detail herein.

[0024] Figure 5 is a perspective view of an exemplary embodiment of the
socket connector 14. Figure 6 is another perspective view of the socket connector 14

with a housing 82 of the socket connector 14 shown in phantom. The housing 82 of
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the socket connector 14 extends a length from an end 84 to an opposite end 86. The
housing 82 extends a height from a mounting side 88 to a relay side 90. The relay
side 90 includes a relay mounting base 92 that is configured to receive the
electromagnetic relay 12 (Figures 1-3) thereon. Specifically, the relay mounting base
92 engages the engagement surface 52 (Figures 2 and 3) of the electromagnetic relay
12 when the electromagnetic relay 12 is mounted on the housing 82 of the socket
connector 14. The housing 82 of the socket connector 14 includes the mounting
elements 24 for mounting the socket connector 14 on any structure and/or the like,
such as, but not limited to, a panel, a din rail, a circuit board, and/or the like. In the
exemplary embodiment, the mounting elements 24 includes flanges 106 having
openings 108. The openings 108 receive fasteners 26 (Figure 1) that connect to the
circuit board 22 (Figure 1) for holding the housing 82 on the circuit board 22. In
addition or alternative to the flanges 106 and/or the openings 108, the housing 82 may
include any other type and/or structure of mounting elements 24 for holding the

housing 82 on any structure.

[0025] The relay side 90 of the housing 82 includes the wire connectors 74.
The wire connectors 74 may each be any type of connector, such as, but not limited
to, a Raster Anschluss Steck Technik (RAST) connector, and/or the like. In the
exemplary embodiment, each wire connector 74 defines a receptacle 72 that receives
the plug 71 (Figure 4) of the corresponding mating connector 16 (Figures 1 and 4)
therein. Each of the wire connectors 74 optionally includes one or more of the keying
elements 78 that cooperate with the corresponding keying elements 76 (Figure 4) of
the corresponding mating connector 16. In the exemplary embodiment, the keying
elements 78 include slots 94. Additionally or alternatively, the keying elements 78
include other structures, such as, but not limited to, extensions 95 and/or the like.
Although four wire connectors 74 are shown, the housing 82 may include any number

of wire connectors 74 for connecting to any number of mating connectors 16.

[0026] The housing 82 of the socket connector 14 includes a plurality of
relay receptacles 96 extending into the relay side 90 along the relay mounting base 92.
Each relay receptacle 96 is configured to receive a corresponding one of the relay

contacts 54 (Figures 2 and 3) of the electromagnetic relay 12 therein. In the
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exemplary embodiment, the housing 82 includes eight relay receptacles 96. However,
the housing 82 may include any number of the relay receptacles 96. Moreover,
although each relay receptacle 96 receives a single relay contact 54 of the
electromagnetic relay 12 therein in the exemplary embodiment, alternatively one or

more of the relay receptacles 96 receives more than one relay contact 54 therein.

[0027] The socket connector 14 includes the plurality of electrical terminals
70. Specifically, the housing 82 includes one or more internal cavities 98 that hold at
least a portion of each of the terminals 70 therein. Referring now to Figure 6,
terminals 70a, 70b, and 70c exténd a length from a relay contact portion 100 to a
connector contact portion 102. An intermediate link 104 extends between and
connects the relay contact portion 100 and the connector contact portion 102 of the
terminals 70a, 70b, and 70c. In the exemplary embodiment, the relay contact portion
100 and the connector contact portion 102 of each terminal 70a, 70b, and 70c includes
opposite ends of the terminal 70. The relay contact portion 100 of each terminal 70a,
70b, and 70c extends within a corresponding one of the relay receptacles 96 for
engagement and electrical connection with the corresponding relay contact 54 of the
electromagnetic relay 12. In the exemplary embodiment, a single relay contact
portion 100 is held within each relay receptacle 96. Alternatively, more than one
relay contact portion 100 is held within one or more of the relay receptacles 96.
Although in the exemplary embodiment each relay contact portion 100 is a receptacle
contact that is configured to receive the corresponding relay contact 54 therein,
alternatively one or more of the relay contact portions 100 is a plug contact that is

configured to be received by receptacle contact of the electromagnetic relay 12.

[0028] The connector contact portion 102 of each terminal 70 extends within
a corresponding one of the wire connectors 74 for engagement and electrical
connection with the corresponding electrical contact S8 of the corresponding mating
connector 16. Any number of the connector contact portions 102 may be held within
each wire connector 74. In the exemplary embodiment, each connector contact
portion 102 is a plug contact that is configured to be received by the corresponding
electrical contact 58 of the corresponding mating connector 16. One or more of the

connector contact portions 102 is alternatively a receptacle contact that is configured
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to receive the corresponding electrical contact 58 of the corresponding mating

connector 16 therein.

[0029] Although the socket connector 14 may include any number of the
terminals 70, in the exemplary embodiment the socket connector 14 includes ten of
the terminals 70. Specifically, the terminals 70 include a pair of terminals 70a whose
relay contact portions 100 are configured to engage and electrically connect to the
relay contacts 54a (Figures 2 and 3) of the electromagnetic relay 12, three terminals
70b whose relay contact portions 100 are configured to engage and electrically
connect to the relay contacts 54b (Figures 2 and 3) of the electfomagnetic relay 12,
and three terminals 70c whose relay contact portions 100 are conﬁgured~ to engage
and electrically connect to the relay contacts 54c (Figures 2 and 3) of the
electromagnetic relay 12. In the exemplary embodiment, the socket connector 14 also
includes one or more power and/or ground terminals 70d for supplying electrical
power and/or electrical ground to the terminals 70a, 70b, and/or 70c, and thereby to
the electromagnetic relay 12. The power terminals 70d are connected to some or all

of the terminals 7Ca, 70b, and/or 70c and do not include a relay contact portion 100.

[0030] Referring now to Figures 1 and 6, the electromagnetic relay 12 (not
shown in Figure 6) is received on the relay mounting base 92 of the socket connector
housing 82 such that the engagement surface 52 (not shown in Figure 6) of the
electromagnetic relay 12 is engaged with the relay mounting base 92. Each relay
contact 54 (Figures 2 and 3) of the electromagnetic relay 12 is received within the
corresponding relay receptacle 96 (not visible in Figure 1) of the socket connector 14.
Each relay contact 54 is engaged with and electrically connected to the relay contact
portion 100 (not visible in Figure 1) of the corresponding relay receptacle 96.
Specifically, the relay contacts 54a are engaged with and electrically connected to the
relay contact portions 100 of the terminals 70a, the relay contacts 54b are engaged
with and electrically connected to the relay contact portions 100 of the terminals 70b,
the relay contacts 54c are engaged with and electrically connected to the relay contact
portions 100 of the terminals 70c. The coil 40 (Figure 2) of the electromagnetic relay
12 is thereby electrically connected to the terminals 70a, the stationary contact 42

(Figure 2) of the electromagnetic relay 12 is thereby electrically connected to the

-10-
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terminals 70b, and the stationary contact 44 (Figure 2) of the electromagnetic relay 12
is thereby electrically connected to the terminals 70c. The plugs 71 (Figure 4) of the
mating connectors 16a, 16b, 16c, and 16d are each received within the receptacle 72
(not visible in Figure:1) of the corresponding wire connector 74. The electrical
contacts 58 (Figure 4) of the mating connectors 16a, 16b, 16¢, and 16d are each
engaged with and electrically connected to the connector contact portion 102 (not
visible in Figure 1) of the corresponding terminal 70a, 70b, 70c, and 70d,
respectively. Accordingly, the socket connector 14 electrically connects the electrical
wires 18 (not shown in Figure 6) of the mating connectors 16 with the
electromagnetic relay 12. Specifically, the terminals 70a of the socket connector 14
electrically connects the coil 40 of the electromagnetic relay 12 with the electrical
wires 18 of the mating connector 16a, the terminals 70b electrically connect the
stationary contact 42 of the electromagnetic relay 12 with the electrical wires 18 of
the mating connector 16b, and the terminals 70c electrically connect the stationary
contact 44 of the electromagnetic relay 12 with the electrical wires 18 of the mating
connector 16¢c. The terminals 70d electrically connect the electrical wires 18 of the

mating connector 16d with some or all of the other terminals 70a, 70b, and/or 70c.

[0031] The embodiments described and/or illustrated herein may provide an
electromagnetic relay that is less likely to be mis-wired. The embodiments described
and/or illustrated herein may provide an electromagnetic relay that is easier and/or
less time-consuming to be operationally connected to an electricity source, an

electrical outlet of the electromagnetic relay, and/or other electrical connections.

-11-
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WHAT IS CLAIMED IS:

1. A socket connector for electrically connecting an electromagnetic
relay to a plurality of electrical wires that are terminated by a mating connector, said

socket connector comprising;:

a dielectric housing comprising a relay mounting base and a wire
connector, the relay mounting base comprising at least one relay receptacle, the relay

mounting base being configured to receive the electromagnetic relay thereon; and

a plurality of terminals held by the housing, each terminal comprising a
relay contact portion and a connector contact portion, the relay contact portion
extending within the at least one relay receptacle for electrical connection with the
electromagnetic relay, the connector contact portion extending within the wire

connector for electrical connection to the mating connector.

2. The socket connector according to claim 1, wherein the wire
connector comprises a mating connector receptacle configured to receive the mating
connector therein, the connector contact portion of at least some of the plurality of

terminals extending within the mating connector receptacle.

3. The socket connector according to claim 1, wherein at least one of
the plurality of terminals extends a length from the relay contact portion to the
connector contact portion, an intermediate link extending between and connecting the

relay and connector contact portions.

4. The socket connector according to claim 1, wherein the wire

connector comprises a Raster Anschluss Steck Technik (RAST) connector.

5. The socket connector according to claim 1, wherein the housing
comprises an internal cavity, at least a portion of each of the plurality of terminals

extending within the internal cavity.

-12-
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6. The socket connector according to claim 1, wherein the housing
comprises a mounting element for mounting the housing on at least one of a panel, a

din rail, and a circuit board.

7. The socket connector according to claim 1, wherein the relay

contact portions of the plurality of terminals comprise receptacle contacts.

8. The socket connector according to claim 1, wherein the connector

contact portions of the plurality of terminals comprise plug contacts.

9. The socket connector according to claim 1, wherein the relay
mounting base of the housing comprises a plurality of relay receptacles, the relay
contact portion of each of the plurality of terminals extending within a corresponding

one of the relay receptacles.

10. The socket connector according to claim 1, wherein the relay
contact portion and the connector contact portion of each of the plurality of terminals

comprise opposite ends of the terminal.

-13-
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