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(57) Abstract: A header connector assembly

100 (100) includes an outer housing, an inner
housing, a shield subassembly, and a seal
body. The outer housing is disposed in an

326 0 328 400 opening (104) of a panel (102) and includes a
-314 cavity. The inner housing includes a channel

316 and is disposed in the opening of the panel.

L 302 The inner housing is received in the cavity of
the outer housing and includes a channel con
figured to have a contact disposed therein. The
shield subassembly is disposed between the
outer housing and the inner housing. The
shield subassembly engages the panel (102) to
electrically couple the shield subassembly
with the panel (102). The seal body is dis
posed between the panel (102) and at least one
of the outer housing and the inner housing.
The seal body restricts passage of contami
nants between the panel (102) and at least one
of the outer housing and the inner housing.
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HEADER CONNECTOR ASSEMBLY

[0001] The subject matter described herein relates generally to

electrical connectors, and more particularly, to shielded header connectors.

[0002] Transmissions in some automobiles may include a

transmission case that has wires extending from the case or a connector joined to the

case. The wires may be coupled with other components or the connector may be

joined with another connector in the automobile to transfer current to the

transmission. The current may be used to shift or change gears in the transmission,

or operate a pump of the transmission, for example.

[0003] The wires or connectors exit from the transmission case from

openings in the case. These openings may need to be sealed in order to prevent

contaminants from outside of the transmission case, such as moisture, dirt, and the

like, from entering into the transmission case via the openings. Additionally, the

openings may need to be sealed to prevent contaminants inside the transmission case,

such as transmission fluid, from exiting the transmission case via the openings.

[0004] Hybrid and electric automobiles may use relatively high

voltage current to power various components in the automobiles, including

transmissions. In order to transfer high voltage current to the transmissions in the

hybrid or electric automobiles, a shielded connector may be needed. For example,

rather than using unshielded wires or connectors to transfer power to the

transmissions, a shielded connector may be needed in order to restrict emission of

electromagnetic interference from the connector. The addition of an electromagnetic

shield to the connector may require a connector housing that is formed of multiple

sections or nested portions with a conductive body between the sections or portions.

But, providing a connector with multiple sections or portions introduces several

interfaces between the sections or portions into the connector. These interfaces may

provide pathways for contaminants, such as moisture and transmission fluid, to pass

into the interior of the connector. Contaminants that ingress into the connector may

short out or otherwise interfere with transfer of the high voltage current through the



connector, or may result in transmission fluid in the transmission case leaking out of

the transmission case.

[0005] The solution is provided by a header connector as disclosed

herein having sealing that restricts ingress of contaminants into the connector and/or

the passage of contaminants through the connector. The header connector assembly

includes an outer housing, an inner housing, a shield subassembly, and a seal body.

The outer housing is disposed in an opening of a panel and includes a cavity. The

inner housing includes a channel and is disposed in the opening of the panel. The

inner housing is received in the cavity of the outer housing and includes a channel

configured to have a contact disposed therein. The shield subassembly is disposed

between the outer housing and the inner housing. The shield subassembly engages

the panel to electrically couple the shield subassembly with the panel. The seal body

is disposed between the panel and at least one of the outer housing and the inner

housing. The seal body restricts passage of contaminants between the panel and at

least one of the outer housing and the inner housing.

[0006] The invention will now be described by way of example with

reference to the accompanying drawings in which.

[0007] Figure 1 is a perspective view of a header connector

assembly mounted in a panel in accordance with one embodiment of the present

disclosure.

[0008] Figure 2 is another perspective view of the header connector

assembly shown in Figure 1.

[0009] Figure 3 is an exploded view of the header connector

assembly shown in Figure 1 in accordance with one embodiment of the present

disclosure.

[0010] Figure 4 is a perspective view of a housing subassembly

shown in Figure 3 in accordance with one embodiment of the present disclosure.

[001 1] Figure 5 is a perspective view of a shield subassembly

shown in Figure 3 in accordance with one embodiment of the present disclosure.



[0012] Figure 6 is another exploded view of the header connector

assembly shown in Figure 1 in accordance with one embodiment of the present

disclosure.

[0013] Figure 7 is a cross-sectional view of the header connector

assembly shown in Figure 1 without the panel taken along line 7-7 in Figure 1 in

accordance with one embodiment of the present disclosure.

[0014] Figure 8 is another cross-sectional view of the header

connector assembly shown in Figure 1 taken along line 7-7 in Figure 1 in accordance

with one embodiment of the present disclosure.

[0015] Figure 1 is a perspective view of a header connector

assembly 100 mounted in a panel 102 in accordance with one embodiment of the

present disclosure. Figure 2 is another perspective view of the header connector

assembly 100. The header connector assembly 100 is mounted to the panel 102 by

placing the header connector assembly 100 through an opening 104 in the panel 102.

Figure 1 shows the header connector assembly 100 from a front side 106 of the panel

102 while Figure 2 shows the header connector assembly 100 from a back side 108

of the panel 102. The header connector assembly 100 extends to a mating end 110

that protrudes from the front side 106 of the panel 102 and to a back end 112 that

protrudes from or is disposed near the back side 108 of the panel 102 in the

illustrated embodiment.

[0016] The header connector assembly 100 mates with a connector

800 (shown in Figure 8) at the mating end 110 from the front side 106 of the panel

102. Contacts 302 (shown in Figure 3) in the header connector assembly 100 mate

with one or more conductive members 804 (shown in Figure 8) to electrically join

the contacts 302 with the conductive members 804. The contacts 302 are joined with

conductors 200 that extend through cables 202 exiting from the back end 112 of the

header connector assembly 100. The mating of the header connector assembly 100

with the connector 800 couples the conductive members 804 with the conductors 200

via the contacts 302.



[00 17] In one embodiment, the panel 102 is a portion of a

transmission case in a vehicle, such as a hybrid or electric automobile. The panel

102 may be an exterior surface of the transmission case such that the front side 106

of the panel 102 is exposed to environmental contaminants such as moisture, dirt,

arid the like while the back side 108 is exposed to internal contaminants such as

transmission fluid. The panel 102 may, however, be a portion of a different surface.

For example, the panel 102 may represent the exterior surface of an electrical

component or other device that communicates power and/or data signals via the

header connector assembly 100. The panel 102 has a thickness 112 between the

opposite sides 106, 108. In the illustrated embodiment, a flange 114, 118 protrudes

from each of the sides 106, 108 of the panel 102 with the opening 104 extending

through the panel 102 and encircled by the flanges 114, 118. The portion of the

panel 102 that is located within the opening 104 and encircles the header connector

assembly 100 in the opening 104 may be referred to as a compression surface 116 of

the panel 102. As described below, seal bodies 326, 328 (shown in Figure 3) of the

header connector assembly 100 engage the compression surface 116 within the

opening 104 to provide seals against ingress or passage of contaminants. The

compression surface 116 may include the interface between the header connector

assembly 100 and the panel 102 within the opening 104.

[0018] The header connector assembly 100 may be referred to as a

pass-through connector or header connector because the header connector assembly

100 provides a conductive pathway between a connector 800 (shown in Figure 8) on

one side 106 of the panel 102 and one or more electronic components on the opposite

side 108 of the panel 102. As described below, the header connector assembly 100

may be used in high voltage applications, such as in transferring relatively high

voltage currents to the transmission of a high voltage vehicle. In order to protect

electronic components from the electromagnetic interference (EMI) generated by the

high voltage currents passing through the header connector assembly 100, the header

connector assembly 100 includes an electromagnetic shield subassembly 3 18 (shown

in Figure 3) that restricts emission of the EMI outside of the header connector

assembly 100. The shield subassembly 318 is joined with the panel 102 along a

perimeter of the header connector assembly 100 to transfer EMI from the header



connector assembly 100 to the panel 102. For example, the shield subassembly 318

may engage the compression surface 116 (shown in Figure 1) of the panel 102 to

electrically couple the shield subassembly 318 to the panel 102. EMI may radiate

from a contact subassembly 300 (shown in Figure 3) located within the shield

subassembly 318. The shield subassembly 318 may conduct this EMI to the panel

102 to avoid the EMI interfering with other nearby components.

[0019] In order for the shield subassembly 318 (shown in Figure 3)

in the header connector assembly 100 to engage the panel 102, the header connector

assembly 100 may include openings or gaps through which the shield subassembly

318 extends or protrudes. These openings or gaps can provide pathways for

contaminants such as moisture to ingress into the header connector assembly 100

from outside of the panel 102 (such as through the front side 106 of the panel 102)

and/or for contaminants such as transmission fluid to ingress into the header

connector assembly 100 from behind the panel 102 (such as through the back side

108 of the panel 102). As described below, in order to restrict ingress of

contaminants into the header connector assembly 100, seal bodies 326, 328 (shown

in Figure 3) are placed at interfaces between the header connector assembly 100 and

the panel 102 on both sides of the perimeter of the header connector assembly 100

where the shield subassembly 318 engages the panel 102. The seal bodies 326, 328

restrict passage of contaminants into the header connector assembly 100 from the

front and back sides 106, 108 of the panel 102.

[0020] Figure 3 is an exploded view of the header connector

assembly 100 in accordance with one embodiment of the present disclosure. The

header connector assembly 100 includes a contact subassembly 300. The contact

subassembly 300 shown in Figure 3 has three contacts 302, although a different

number of contacts 302 may be provided. The contacts 302 are joined with the

conductors 200 (shown in Figure 2) that extend through the cables 202. The cables

202 extend through openings 306 in a cable seal 304. A cable seal retainer 308

secures the cable seal 304 within the header connector assembly 100. The cable seal

retainer 308 includes openings 310 through which the cables 202 extend to exit the

back end 112 of the header connector assembly 100. The cable seal 304 surrounds

the cables 202 within the cable seal retainer 308 to prevent the ingress of



contaminants into the header connector assembly 100 through the openings 310 in

the cable seal retainer 308 and the openings 306 in the cable seal 304.

[0021] The header connector assembly 100 includes a housing

subassembly 312. In the illustrated embodiment, the housing subassembly 312

includes an inner housing 314 that is joined to an outer housing 316. While the inner

and outer housings 314, 316 are shown and described herein as separate bodies,

alternatively, the inner and outer housings 314, 316 may be formed as a single,

unitary body. As described below, the inner housing 314 extends into the outer

housing 316 and the contacts 302 are disposed within the inner housing 314. The

inner and outer housings 314, 316 are described in more detail below in connection

with Figure 4.

[0022] The shield subassembly 318 includes an outer conductive

shield 320 joined with an inner conductive shield 322. While the outer and inner

conductive shields 320, 322 are shown and described herein as separate bodies,

alternatively, the outer and inner conductive shields 320, 322 may be formed as a

single, unitary body. As described below, the outer conductive shield 320 engages

the panel 102 (shown in Figure 1) along an outer perimeter of the ^housing

subassembly 312 within the opening 104 of the panel 102. The outer conductive

shield 320 is disposed between the outer housing 316 and the inner housing 314 of

the housing subassembly 312. A portion of the inner housing 314 is located within

the inner conductive shield 322. For example, the portion of the inner housing 314

that includes the contacts 302 is disposed within the portion of the inner housing 314

that is located within the inner conductive shield 322. The outer conductive shield

320 includes an opening 324 through which the inner conductive shield 322 extends.

The inner conductive shield 322 restricts emission of EMI generated from the contact

subassembly 300 located within the inner housing 314. The EMI is transferred to the

outer conductive shield 320 from the inner conductive shield 322. The outer

conductive shield 320 is coupled with the panel 102 to transfer the energy of the EMI

to the panel 102. The inner and outer conductive shields 322, 320 are described in

more detail below in connection with Figure 5.



[0023] The header connector assembly 100 shown in Figure 3

includes a forward seal body 326 and a rear seal body 328. The seal bodies 326, 328

are elastomeric members that may be compressed between two components to

provide a seal at the interface between the components. For example, the seal bodies

326, 328 may be O-ring gaskets or potting compounds placed around outer

perimeters of the outer and inner housings 316, 314. The forward seal body 326 may

be compressed between the outer housing 316 and the panel 102 (shown in Figure 1)

inside the opening 104 (shown in Figure 1) in the panel 102 to restrict passage of

moisture through the interface between the outer housing 316 and the panel 102. The

rear seal body 328 may be compressed between the inner housing 314 and the panel

102 inside the opening. 104 to restrict passage of transmission fluid through the

interface between the inner housing 314 and the panel 102.

[0024] Figure 4 is a perspective view of the housing subassembly

312 in accordance with one embodiment of the present disclosure. The outer

housing 316 and the inner housing 314 may include, or be formed from, a dielectric

material, such as one or more polymers. The outer housing 316 has an elongated

body that extends from the mating end 110 to an interface end 400. A cavity 408

extends through the outer housing 316 from the mating end 110 to the interface end

400. A forward portion 402 of the outer housing 316 includes the mating end 110

and forms a shroud around the contacts 302 (shown in Figure 3) of the contact

subassembly 300 (shown in Figure 3). The connector 800 (shown in Figure 8) mates

with the mating end 110 of the outer housing 316.

[0025] A back portion 404 of the outer housing 316 extends from

the forward portion 402 to the interface end 400. The back portion 404 has an

approximate cylindrical or tubular shape in order to fit within the approximately

circular opening 104 (shown in Figure 1) of the panel 102 (shown in Figure 1). For

example, a section of the back portion 404 may be located within the thickness 112

(shown in Figure 1) of the panel 102. The back portion 404 may have a different

shape if the opening 104 is different from that shown in Figure 1. A. groove 406

extends around an outer perimeter of the outer housing 316 in the back portion 404.

The front seal body 326 (shown in Figure 3) is held in the groove 406 between the

outer housing 316 and the compression surface 116 (shown in Figure 1) of the panel



102. In one embodiment, the back portion 404 is partially disposed in the opening

104 of the panel 102 such that the forward portion 402 and a section of the back

portion 404 projects from the front side 106 (shown in Figure 1) of the panel 102

while the remainder of the back portion 404 is disposed within the thickness 112 of

the panel 102.

[0026] In the illustrated embodiment, the back portion 404 includes

recesses 420 disposed along the outer periphery of the back portion 404 at the

interface end 400. The recesses 420 receive retention fingers 502 (shown in Figure

5) and spring fingers 504 (shown in Figure 5) of the outer conductive shield 320

(shown in Figure 3) to secure the outer conductive shield 320 to the outer housing

316.

[0027] The inner housing 314 has an elongated body that extends

from a front end 422 to the back end 112. The inner housing 314 includes a forward

portion 410 joined to a back portion 412. The forward portion 410 extends from the

front end 422 to an interface end 416. The back portion 412 extends from the

interface end 416 to the back end 112. A channel 414 extends through the inner

housing 314 from the front end 422 to the back end 112. The contacts 302 (shown in

Figure 3) are disposed in the channel 414. In the illustrated embodiment, the forward

potion 410 has an approximate rectangular cross-sectional shape, while the back

portion 412 has an approximate cylindrical or tubular shape. Alternatively, the

forward and/or back portions 410, 412 may have different shapes. The back portion

412 may have the cylindrical or tubular shape so that the back portion 412 fits within

the circular opening 104 (shown in Figure 1). The shape of the back portion 412

may change if the shape of the opening 104 is different from the shape shown in

Figure 1.

[0028] The inner housing 314 is joined with the outer housing 316

such that the forward portion 410 of the inner housing 314 extends into the cavity

408 in the forward portion 402 of the outer housing 316. As described below, the

outer conductive shield 320 is disposed between the interface end 416 of the inner

housing 314 and the interface end 400 of the outer housing 316. The inner

conductive shield 322 partially encloses the forward portion 410 of the inner housing



314 and is disposed between the forward portion 410 of the inner housing 314 and

the outer housing 316 inside the cavity 408 of the outer housing 316.

[0029] A groove 418 extends around an outer perimeter of the inner

housing 314 in the back portion 412. The rear seal body 328 (shown in Figure 3) is

held in the groove 418 between the inner housing 314 and the panel 102 (shown in

Figure 1) within the opening 104 (shown in Figure 1) of the panel 102. In one

embodiment, the back portion 412 is at least partially disposed in the opening 104 of

the panel 102 such that the back portion 412 does not extend beyond or protrude

from the back side 108 (shown in Figure 1) of the panel 102.

[0030] Figure 5 is a perspective view of the shield subassembly 318

in accordance with one embodiment of the present disclosure. The outer conductive

shield 320 of the shield subassembly 318 may be stamped and formed from a

common sheet of a conductive material, such as a metal or metal alloy. In the

illustrated embodiment, the outer conductive shield 320 has an approximately planar

body 512 that is in the shape of a circle. The outer conductive shield 320 may have

the circular shape so that the outer conductive shield 320 has the same shape as, and

fits within, the circular opening 104 (shown in Figure 1) of the panel 102 (shown in

Figure 1). Alternatively, the outer conductive shield 320 may have a different shape.

[0031] The outer conductive shield 320 includes cantilevered beams

500 that protrude from one side of the outer conductive shield 320 from the

perimeter of the opening 324 in the outer conductive shield 320. Alternatively, the

beams 500 may not be cantilevered and/or the beams 500 may extend from a

different side of the outer conductive shield 320. The beams 500 engage the inner

conductive shield 322 when the inner conductive shield 322 is inserted through the

opening 324. The beams 500 engage the inner conductive shield 322 to electrically

couple the outer and inner conductive shields 320, 322. For example, when the inner

conductive shield 322 is placed into the opening 324, the beams 500 may be biased

outward and away from the opening 324 by the inner conductive shield 322. The

outwardly biased beams 500 may then apply a force on the inner conductive shield

322 that maintains contact between the beams 500 and the inner conductive shield

322.



[0032] In the illustrated embodiment, the outer conductive shield

320 includes the retention fingers 502 and the spring fingers 504 around the

periphery of the outer conductive shield 320. The retention fingers 502 are

extensions or cantilevered beams of the outer conductive shield 320 that secure the

outer conductive shield 320 to the outer housing 316 (shown in Figure 3). As

described above, the outer housing 316 includes recesses 420 (shown in Figure 4)

that receive the retention fingers 502. The retention fingers 502 may be outwardly

biased when the outer conductive shield 320 is joined to the outer housing 316 and

the retention fingers 502 are received in the recesses 420. The biasing of the

retention fingers 502 may prevent the outer conductive shield 320 from being

separated from the outer housing 316.

[0033] The spring fingers 504 are extensions of the outer conductive

shield 320 that engage the panel 102 (shown in Figure 1) inside the opening 104

(shown in Figure 1) of the panel 102 to electrically couple the shield subassembly

318 to the panel 102. As shown in Figure 5, the spring fingers 504 may be

cantilevered beams that are folded back to provide a resiliency. For example, the

spring fingers 504 may be folded back such that the spring fingers 504 are

compressed when the shield subassembly 318 is loaded into the opening 104 of the

panel 102 and the spring fingers 504 engage the compression surface 116 (shown in

Figure 1) of the panel 102. The compression of the spring fingers 504 can cause the

spring fingers 504 to exert an outward force on the compression surface 116 of the

panel 102 such that the spring fingers 504 maintain contact, and thus an electrical

coupling, with the panel 102. Alternatively, the spring fingers 504 may have a

different shape or orientation. For example, the spring fingers 504 may not be folded

back or may not be cantilevered beams.

[0034] The inner conductive shield 322 has an elongated body that

extends between opposite ends 506, 508. The inner conductive shield 322 has a

shape that compliments or corresponds to the shape of the forward portion 410

(shown in Figure 4) of the inner housing 314 (shown in Figure 3). For example, the

inner conductive shield 322 has an approximate rectangular cross-sectional shape,

but alternatively may have a different shape. The inner conductive shield 322 forms



an interior chamber 510 that extends from one end 506 to the opposite end 508. The

forward portion 410 of the inner housing 314 is loaded into the interior chamber 510.

[0035] Figure 6 is another exploded view of the header connector

assembly 100 in accordance with one embodiment of the present disclosure. As

shown in Figure 6, the outer conductive shield 320 is coupled to the interface end

400 of the outer housing 316. The retention fingers 502 and the spring fingers 504 of

the outer conductive shield 320 are received in the recesses 420 of the outer

conductive shield 320. The inner conductive shield 322 is joined to the forward

portion 410 of the inner housing 314 by loading the forward portion 410 into the

inner conductive shield 322. The inner conductive shield 322 surrounds the forward

portion 410 while leaving the channel 414 (shown in Figure 4) of the inner housing

314 open at the front end 422 of the inner housing 314. The forward seal body 326 is

placed in the groove 406 of the outer housing 316 while the rear seal body 328 is

placed in the groove 418 of the inner housing 314.

[0036] The inner and outer conductive shields 322, 320 are disposed

at interfaces between and separate the inner and outer housings 314, 316 from one

another. For example, the inner conductive shield 322 and the forward portion 410

of the inner housing 314 may be loaded into the cavity 408 of the outer housing 316

through the opening 324 in the outer conductive shield 320. In one embodiment, the

inner conductive shield 322 and inner housing 314 are loaded into the outer housing

316 until the interface end 416 of the inner housing 314 engages the outer conductive

shield 320. For example, the outer conductive shield 320 may be sandwiched

between the interface end 400 of the outer housing 316 and the interface end 416 of

the inner housing 314. In such a position, the outer conductive shield 320 separates

and is disposed at an interface between the outer and inner housings 316, 314. The

inner conductive shield 322 is located within the outer housing 316 and separates the

outer housing 316 from the inner housing 314 within the outer housing 316.

[0037] The contact subassembly 300 (shown in Figure 3) may be

loaded into the channel 414 of the inner housing 314 through the back end 112 of the

inner housing 314. As shown in Figure 6, the channel 414 is accessible through the

back end 112. The contact subassembly 300 may be loaded into the channel 414



until the cable seal retainer 308 (shown in Figure 3) is joined with the inner housing

314 to secure the other components of the contact subassembly 300 in the channel

414.

[0038] Figure 7 is a cross-sectional view of the header connector

assembly 100 without the panel 102 (shown in Figure 1) taken along line 7-7 shown

in Figure 1 in accordance with one embodiment of the present disclosure. As shown

in Figure 7, the inner and outer conductive shields 322, 320 are oriented generally

perpendicular to one another. For example, the outer conductive shield 320 is

generally oriented along a vertical plane while the inner conductive shield 320 is

generally oriented along or parallel to a horizontal plane. The inner and outer

conductive shields 322, 320 are disposed at the interfaces between and separate the

inner and outer housings 314, 316. The inner and outer conductive shields 322, 320

are electrically joined with one another by the contact between the beams 500 of the

outer conductive shield 320 and the inner conductive shield 322. The spring fingers

504 of the outer conductive shield 320 project from the outer periphery of the header

connector assembly 100 such that the spring fingers 504 engage and may be

compressed by the panel 102 (shown in Figure 1) inside the opening 104 (shown in

Figure 1) of the panel 102. The engagement between the spring fingers 504 and the

panel 102 couples the inner conductive shield 322 with the panel 102 via the outer

conductive shield 320. The contacts 302 are disposed within the channel 414 of the

inner housing 314 such that, except for the open front end 422 of the inner housing

314, the contacts 302 are enclosed within the inner conductive shield 322.

[0039] In use, electromagnetic interference (EMI) emanates from or

is generated by current flowing through the contacts 302. The inner conductive

shield 322 surrounds the contacts 302 to provide EMI shielding around the contacts

302. EMI radiating from the contacts 302 is shielded from exiting the header

connector assembly 100 by the inner conductive shield 322. The outer conductive

shield 320 is electrically coupled to the inner conductive shield 322 such that the

EMI from the contacts 302 is transferred from the inner conductive shield 322 to the

outer conductive shield 320. The outer conductive shield 320 may engage the

compression surface 116 (shown in Figure 1) of the panel 102 to transfer the EMI to

the panel 102.



[0040] Figure 8 is another cross-sectional view of the header

connector assembly 100 taken along line 7-7 shown in Figure 1 in accordance with

one embodiment of the present disclosure. Figure 8 shows the header connector

assembly 100 mounted in the opening 104 of the panel 102 and mated with a

connector 800. The connector 800 mates with the header connector assembly 100 to

transfer current between the connector 800 and the header connector assembly 100.

By way of example only, the connector 800 may be similar to the connector

assembly shown and described as a plug connector subassembly 2 in U.S. Patent

Application Serial No. 12/539,261, filed August 11, 2009, and entitled "Connector

Assembly With Two Stage Latch." Other types or different connectors 800,

however, may be used to mate with the header connector assembly 100. The

connector 800 engages the outer housing 316 to mate conductive members 804 of the

connector 800 with the contacts 302 of the header connector assembly 100.

[0041] The forward and rear seal bodies 326, 328 assist in

restricting transmission of contaminants, such as moisture or transmission fluid, into

the header connector assembly 100 or through the opening 104 in the panel 102 from

one side 106, 108 to the other side 106, 108 of the panel 102. The forward and rear

seal bodies 326, 328 are located on opposite sides of the outer conductive shield 320

to prevent ingress of contaminants from both sides 106, 108 of the panel 102 from

passing into the header connector assembly 100 along the outer conductive shield

320 and/or the inner conductive shield 322.

[0042] The forward seal body 326 may be compressed between the

outer housing 316 and the compression surface 1 6 of the panel 102 to seal an

interface between the header connector assembly 100 and the panel 102. This seal

restricts ingress of contaminants coming from the front side 106 of the panel 102

from passing through the interface between the outer housing 316 and the panel 102

and into the interface between the outer housing 16 and the inner housing 314. For

example, the forward seal body 326 may prevent moisture from outside of a

transmission case from passing into the interior of the header connector assembly

100 via the interfaces between the outer housing 316 and the panel 102 and between

the interface ends 400, 416 of the outer and inner housings 3 16, 314.



[0043] The rear seal body 328 may be compressed between the

outer housing 316 and the compression surface 116 of the panel 102 to seal an

interface between the header connector assembly 100 and the panel 102. This seal

restricts ingress of contaminants coming from the rear side 108 of the panel 102 from

passing through the interface between the inner housing 314 and the panel 102 and

into the interface between the outer housing 316 and the inner housing 314. For

example, the forward seal body 326 may prevent transmission fluid from passing into

the interior of the header connector assembly 100 via the interfaces between the inner

housing 314 and the panel 102 and between the interface ends 400, 416 of the outer

and inner housings 316, 314.

[0044] The forward and rear seal bodies 326, 328 are shown and

described herein as separate bodies. Alternatively, the forward and rear seal bodies

326, 328 may be formed as a single, unitary body. For example, a single seal body

may be disposed in each of the grooves 406, 418 (shown in Figure 4) and extend

from one groove 406 to the other groove 418 between the panel 102 and the inner

and outer housings 314, 316. Such a single seal body may include one or more

openings that permit the outer conductive shield 320 to extend therethrough and

contact the panel 102 inside the opening 104 in order to electrically join the shield

subassembly 318 with the panel 102.

[0045] The outer conductive shield 320 engages the compression

surface 116 of the panel 102 between the forward and rear seal bodies 326, 328 such

that the forward seal body 326 seals an interface between the outer conductive shield

320 and the front side 106 of the panel 102 while the rear seal body 328 seals an

interface between the outer conductive shield 320 and the rear side 108 of the panel

102. The inner conductive shield 322 encloses the contacts 302 and may engage a

conductive shield 802 of the connector 800 to restrict emission of electromagnetic

interference from the contacts 302 or conductive members 804 of the connector 800.

For example, the electromagnetic interference emanating from or generated by the

contacts 302 or conductive members 804 may be transferred to the panel 102 by the

inner and outer conductive shields 322, 320.



WHAT IS CLAIMED IS:

1. A header connector assembly (100) comprising:

an outer housing (316) configured to be disposed in an opening (104) of a

panel (102), the outer housing (316) including a cavity (408);

an inner housing (314) received in the cavity (408) of the outer housing (316),

the inner housing (314) configured to be disposed in the opening (104) of the panel

(102), the inner housing (314) including a channel (414) configured to have a contact

(302) disposed therein;

a shield subassembly (3 18) disposed between the outer housing (3 16) and the

inner housing (314), the shield subassembly (318) configured to engage the panel

(102) and electrically couple the shield subassembly ( 18) with the panel (102); and

a seal body (326, 328) configured to be disposed between the panel (102) and

at least one of the outer housing (316) and the inner housing (314), wherein the seal

body (326, 328) restricts passage of contaminants between the panel (102) and the at

least one of the outer housing (316) and the inner housing (3 14).

2. The header connector assembly (100) of claim 1, wherein the seal body

(326, 328) restricts ingress of the contaminants into an interface between the header

connector assembly (100) and the panel (102) with the shield subassembly (318)

engaging the interface.

3. The header connector assembly (100) of claim 1, wherein the seal body

is a forward seal body (326) configured to be disposed between the outer housing

(316) and the panel (102), further comprising a rear seal body (328) configured to be

disposed between the inner housing (314) and the panel (102).

4. The header connector assembly (100) of claim 3, wherein the forward

seal body (326) restricts ingress of one or more of the contaminants through an

interface between the panel (102) and the outer housing (316) from a front side of the

panel and the rear seal body (328) restricts ingress of one or more of the contaminants



through an interface between the panel (102) and the inner housing (314) from a rear

side of the panel (102).

5. The header connector assembly (100) of claim 3, wherein the forward

seal body (326) is configured to be disposed between the shield subassembly (3 18)

and a front side of the panel (102) and the rear seal body (328) is configured to be

disposed between the shield subassembly (318) and a back side of the panel (102).

6. The header connector assembly (100) of claim 1, wherein the shield

subassembly (318) comprises an outer conductive shield (320) and an inner

conductive shield (322) electrically coupled with one another, the outer conductive

shield (320) including an opening through which the inner conductive shield (322)

extends.

7. The header connector assembly (100) of claim 1, wherein the shield

subassembly (318) comprises an outer conductive shield (320) and an inner

conductive shield (322) electrically joined with one another, the outer conductive

shield (320) configured to be electrically coupled with the panel (102), the inner

conductive shield (322) disposed between the inner housing (314) and the outer

housing (316) within the cavity of the outer housing (316).

8. The header connector assembly (100) of claim 1, wherein the shield

subassembly (3 18) comprises an outer conductive shield (320) and an inner

conductive shield (322) electrically coupled with one another, the outer conductive

shield (320) oriented perpendicular to the inner conductive shield (322).
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