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Description

[0001] This disclosure relates to an electric connector
assembly for a high-voltage terminal comprising a con-
tact member made of electroconductive material, the
contact member comprising a contact tube having a cav-
ity extending along a longitudinal axis, the contact tube
having an access opening towards the cavity for receiv-
ing a male terminal; and to a method for assembling an
electric connector assembly for a high-voltage terminal.
[0002] Electric connectors and high-voltage terminals
are used to establish electric connections between com-
ponents. For example, electric connectors are used in
electrical circuits between components in a power distri-
bution box or to connect a wiring harness to an electrical
device. Electrical connectors typically include electrically
conductive parts, which engage a corresponding termi-
nal. To prevent accidental contact with the electrically
conductive parts, electric connectors may further com-
prise protective parts made of dielectric material.
[0003] US9444205B2discloses an electric connector
including a connector body and a conductor base at-
tached to the connector body. A plurality of contact arms
extend from the conductor base away from the connector
body and are located around a central space. The electric
connector also includes a pin attached to the connector
body and located in the central space, which pin may be
made of electrically non-conductive plastic.

[0004] Itcanbean objective toimprove an electric con-
nector assembly for a high-voltage terminal with regard
to facilitated assembly.

[0005] According to an aspect, the objective can be
achieved by an electric connector assembly according
to claim 1. According to a further aspect, a method ac-
cording to claim 11 for assembling an electric connector
assembly for a high-voltage terminal can achieve the ob-
jective.

[0006] The electric connector assembly for a high-volt-
age terminal comprises a contact member made of elec-
troconductive material, the contact member comprising
a contact tube having a cavity extending along a longi-
tudinal axis, the contact tube having an access opening
towards the cavity for receiving a male terminal, and a
rear opening. The electric connector assembly further
comprises a front cover made of dielectric material hav-
ing a tubular member receiving the contact tube and a
rear cover made of dielectric material having a protective
pin extending through the rear opening into the cavity of
the contact tube. The front cover and the rear cover are
latched to each other to form a cover housing encasing
the contact member.

[0007] The two-part cover housing is advantageously
simple to assemble. It covers the electroconductive con-
tact member with dielectric to prevent it from inadvertent
contact, wherein the most exposed contact tube is cov-
ered on its outer surface by the tubular member of the
front cover and wherein the protective pin of the rear cov-
er located inside the cavity prevents inadvertent contact

10

15

20

25

30

35

40

45

50

55

on the interior of the contact tube.

[0008] The contact tube may have the form of a hollow
cylinder, although other cross sections perpendicular to
the longitudinal axis than round may be applicable as
well. The protective pin may extend along the longitudinal
axis inside the contact tube. The contact tube, the tubular
member and the protective pin may be concentrically ar-
ranged to each other and to the longitudinal axis, respec-
tively. The protective pin may be formed integral with the
rear cover and the tubular member be formed integral
with the front cover. Both front cover and rear cover may
be molded plastic parts. The front cover and the rear
cover may be latched to each other in the sense of cor-
responding latching arrangements on both parts, which
may provide a positive locking, for example a snap-fit
connection between respective latching arms and latch-
ing retainers.

[0009] According to an embodiment, the electric con-
nector assembly further comprises a shielding made of
electroconductive material encasing the cover housing.
The shielding may comprise a front shield and a rear
shield, advantageously facilitating assembly of the
shielding. The front shield may have shield locking
means interacting with cover locking means of the front
cover to secure the front shield on the cover housing.
The rear shield may have shield locking means interact-
ing with cover locking means of the rear cover to secure
the rear shield on the cover housing. The front shield may
be mechanically locked to the rear shield but does not
have to, as the cover housing provides appropriate lock-
ing for the shielding. The shielding may form a contacting
structure around the tubular member to provide electrical
contact to a shielding member of the male terminal.
[0010] According to a further embodiment, the front
shield can have shield coding means interacting with cov-
er coding means of the front cover, for example to prevent
misalignment.

[0011] According to a further embodiment, the front
cover has at least one latching arm interacting with at
least one corresponding latching retainer of the rear cov-
er to establish a positive locking. A plurality of latching
arms, for example extend in parallel to the longitudinal
direction from the front cover, which are inserted into cor-
responding latching retainers. However, latching arms
may as well be arranged on the rear cover and the latch-
ing retainers on the front cover, or both front cover and
rear cover have both latching arms and latching retainers.
[0012] According to a further embodiment, the protec-
tive pin has a base portion fitting into the rear opening of
the contact tube. A position along the longitudinal axis of
a tip end of the protective pin and the access opening of
the contact tube may be identical.

[0013] According to a further embodiment, the electric
connector assembly further comprises a contact spring
made of electroconductive material having a plurality of
spring arms, the contact spring being arranged inside the
cavity of the contact tube to facilitate electric contact to
the male terminal when inserted into the contact tube.
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[0014] The method for assembling an electric connec-
tor assembly for a high-voltage terminal comprises the
steps:

providing a contact member made of electroconduc-
tive material having a contact tube forming a cavity
extending along a longitudinal axis L, the contact
tube having an access opening towards the cavity
for receiving a male terminal, and a rear opening;
providing a front cover made of dielectric material
having a tubular member;

providing a rear cover made of dielectric material
having a protective pin;

mating the rear cover and the contact member,
thereby inserting the protective pin through the rear
opening to extend into the cavity of the contact tube.
mating the contact member and the front cover,
thereby inserting the contact tube into the tubular
member with the access opening ahead;
wherein the front cover and the rear coverare latched
to each other to form a cover housing encasing the
contact member.

[0015] According to an embodiment, the method fur-
ther comprises the steps:

providing a front shield and a rear shield, establishing a
positive locking of the front shield and the front cover and
establishing a positive locking of the rear shield and the
rear cover to form a shielding.

[0016] According to a further embodiment, the method
further comprises the steps: providing a wire, connecting
a conductor of the wire to the contact member, and con-
necting a wire shielding to the shielding.

[0017] Various aspects will become apparent to those
skilled in the art from the following detailed description
of an exemplary embodiment, when read in light of the
accompanying drawings.

Figure 1 is an exploded view of an electric connector
assembly and a wire subassembly;

Figure 2 is a further exploded view of the electric
connector assembly of Figure 1 without shielding;

Figure 3 is a plan view of a section along a longitu-
dinal axis of the assembled electric connector as-
sembly of Figure 1;

Figure 4 is a perspective view of a section along the
longitudinal axis of the assembled electric connector
assembly of Figure 2;

Figure 5 is a plan view of a section along the longi-
tudinal axis of the electric connector assembly of Fig-
ure 4;

Figure 6 is a perspective view of the electric connec-
tor assembly of Figure 4;
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Figure 7 is a further perspective view of the electric
connector assembly of Figure 4;

Figure 8 is a perspective view of a section along the
longitudinal axis of the electric connector assembly
of Figure 4 without front cover;

Figure 9 is a plan view of a section along the longi-
tudinal axis of the electric connector assembly of Fig-
ure 8;

Figure 10 is a plan view of a section along the lon-
gitudinal axis of a rear cover of the electric connector
assembly of Figure 8;

Figure 11 is a perspective view of a section along
the longitudinal axis of the rear cover of Figure 9;

Figure 12 is a perspective view of the rear cover of
Figure 9;

Figure 13 is a further perspective view of the rear
cover of Figure 9;

Figure 14 is a perspective view of a section along
the longitudinal axis of the electric connector assem-
bly of Figure 4 without rear cover;

Figure 15 is a plan view of a section along the lon-
gitudinal axis of the electric connector assembly of
Figure 14;

Figure 16 is a plan view of a section along the lon-
gitudinal axis of afront cover of the electric connector
assembly of Figure 14;

Figure 17 is a perspective view of a section along
the longitudinal axis of the rear cover of Figure 16;

Figure 18 is a perspective view of the rear cover of
Figure 16;

Figure 19 is a further perspective view of the rear
cover of Figure 16.

[0018] Figures 1 to 3 show an embodiment of an elec-
tric connector assembly in different illustrations, which
will be described together. The electric connector assem-
bly for a high-voltage terminal comprises a contact mem-
ber 9 made of electroconductive material, the contact
member 9 comprising a contact tube 1 having a cavity
24 extending along a longitudinal axis L. The contact tube
1 has an access opening 22 towards the cavity 24 for
receiving a male terminal (not depicted), and a rear open-
ing 20. A front cover 4 is made of dielectric material and
has a tubular member 6 for receiving the contact tube 1.
Arear cover 7 is also made of dielectric material and has
a protective pin 3 extending through the rear opening 20
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into the cavity 24 of the contact tube 1. The front cover
4 and the rear cover 7 are latched to each other to form
a cover housing 5 encasing the contact member 9. A
shielding 8 made of electroconductive material encases
the cover housing 5, which shielding 8 comprises a front
shield 10 and a rear shield 11. The front shield 10 has
shield locking means 12 interacting with cover locking
means 14 of the front cover 4 to secure the front shield
10 on the cover housing 5. The rear shield 11 has shield
locking means 12 interacting with cover locking means
14 of the rear cover 7 to secure the rear shield 11 on the
cover housing 5. The front shield 10 may have shield
coding means 15 interacting with cover coding means
16 of the front cover 4.

[0019] An embodiment of the method for assembling
the electric connector assembly is also described with
regard to Figures 1 to 3. The method for assembling the
electric connector assembly for a high-voltage terminal
comprises the following steps: providing the contact
member 9, providing the front cover 4 and providing the
rear cover 7. The contact member 9 and the front cover
4 are mated, thereby inserting the contact tube 1 into the
tubular member 6 with the access opening 25 ahead in
a direction along the longitudinal axis L. The rear cover
7 and the contact member 9 are mated, thereby inserting
the protective pin 3 in a direction along the longitudinal
axis L through the rear opening 20 to extend into the
cavity 24 of the contact tube 1. The front cover 4 and the
rear cover 7 are latched to each other to form the cover
housing 5 encasing the contact member 9. The latching
process and a latching arrangement will be described
later with regard to detailed illustrations of the front cover
4 and the rear cover 7. Subsequently, the front shield 10
andthe rear shield 11 may be provided. A positive locking
of the front shield 10 and the front cover 4 is established
and a positive locking of the rear shield 11 and the rear
cover 7 is established, so that the front shield 10 and the
rear shield 11 together form the shielding 8. A wire 30
having a wire seal 27 and a holder 28 may be provided
to form the high-voltage terminal. A conductor 29 of the
wire 30 is connected to the contact member 9, for exam-
ple by ultrasonic welding. Any other suitable method may
be applied instead. A wire shielding 26 is connected to
the shielding 8, for example by crimping a crimp portion
25 of the shielding 8 to the wire 30.

[0020] Figures 4 through 6, which are described to-
gether, illustrate the assembled electric connector as-
sembly without the shielding 8. The latched front cover
4 and rear cover 7 form the cover housing 5 electrically
insulating the contact member 9 to prevent inadvertent
contact, which feature is also referred to as a touch pro-
tection or finger touch protection. To protect the cavity
24 of the contact tube 1, the protective pin 3 extends
throughout the cavity 24. The protective pin 3 has a base
portion 19 fitting into the rear opening 20 of the contact
tube 1, as can be seen in the section of Figure 5. A po-
sition along the longitudinal axis L of a tip end 21 of the
protective pin 3 and the access opening 22 of the contact
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tube 1 are identical.

[0021] Figures 8 and9illustrate the assembled electric
connector assembly without the shielding 8 and without
the front cover 4. Figures 10 through 13 show the rear
cover 7 in various views. The Figures 8 through 13 are
now described together. The rear cover 7 may be a mold-
ed plastic part. The protective pin 3 is formed as an in-
tegral part of the rear cover 7. In the embodiment shown,
four latching retainers 18 are arranged on the rear cover
7 to establish a positive locking with a corresponding ar-
rangement at the front cover 4, which will be described
next.

[0022] Figures 14 and 15illustrate the assembled elec-
tric connector assembly without the shielding 8 and with-
out the rear cover 7. Figures 16 through 19, which are
now described together, show the front cover 4 in various
views. The front cover 4 may be a molded plastic part.
The tubular member 6 is formed as an integral part of
the front cover 4. In the embodiment shown, the front
cover 4 has four latching arms 17 interacting with the
corresponding four latching retainers 18 of the rear cover
7 to establish a positive locking between the front cover
4 andtherearcover 7. The cantilevered deflectable latch-
ing arms 17 each have a hook near their free ends and
a ramp chamfering towards the respective free end.
When the latching arms 17 are inserted into the latching
retainers 18, the ramps engage the latching retainers 18,
deflecting the latching arms 17. When the latching arms
17 are fully inserted in the latching retainers 18, the bi-
ased latching arms 19 snap back to engage respective
windows with the hooks, thus positively locking the front
cover 4 and the rear cover 7. Referring to Figures 14 and
15, the electric connector assembly further comprises a
contact spring 2 made of electroconductive material hav-
ing a plurality of spring arms 23, the contact spring 22
being arranged inside the cavity 24 of the contact tube 1
to facilitate contacting the male terminal when inserted
into the contact tube 1.

Reference Numerals
[0023]

Contact tube
Contact spring
Protective pin

Front cover

Cover housing
Tubular member
Rear cover

Shielding

9 Contact member

10  Front shield

11 Rear shield

12 Shield locking means
14  Cover locking means
15  Shield coding means
16 Cover coding means

o ~NOO O WN =
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17  Latching arm

18  Latching retainer
19  Base portion

20  Rear opening

21 Tipend

22 Access opening
23  Spring arms

24  Cavity

25  Crimp portion

26  Wire shielding
27  Seal

28  Holder

29  Conductor

30 Wire

L Longitudinal axis
Claims

1. Electric connector assembly for a high-voltage ter-

minal comprising:

acontactmember (9) made of electroconductive
material, the contact member comprising a con-
tacttube (1) having a cavity (24) extending along
a longitudinal axis (L), the contact tube having
an access opening (22) towards the cavity (24)
forreceiving a male terminal, and a rear opening
(20);

afront cover (4) made of dielectric material hav-
ing a tubular member (6) receiving the contact
tube (1);

arear cover (7) made of dielectric material hav-
ing a protective pin (3) extending through the
rear opening (20) into the cavity (24) of the con-
tact tube (1);

wherein the front cover (4) and the rear cover
(7) are latched to each other to form a cover
housing (5) encasing the contact member (9).

Electric connector assembly according to claim 1,
further comprising a shielding (8) made of electro-
conductive material encasing the cover housing (5).

Electric connector assembly according to claim 2,
wherein the shielding (8) comprises a front shield
(10) and a rear shield (11).

Electric connector assembly according to claim 3,
wherein the front shield (10) has shield locking
means (12) interacting with coverlocking means (14)
of the front cover (4) to secure the front shield (10)
on the cover housing (5).

Electric connector assembly according to any one
of claims 3 or 4, wherein the rear shield (11) has
shield locking means (12) interacting with cover lock-
ing means (14) of the rear cover (7) to secure the
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10.

1.

12.

13.

rear shield (11) on the cover housing (5).

Electric connector assembly according to any one
of claims 3 to 5, wherein the front shield (10) has
shield coding means (15) interacting with cover cod-
ing means (16) of the front cover (4).

Electric connector assembly according to any one
of claims 1 to 6, wherein the front cover (4) has at
least one latching arm (17) interacting with at least
one corresponding latching retainer (18) of the rear
cover (7) to establish a positive locking.

Electric connector assembly according to any one
of claims 1 to 7, wherein the protective pin (3) has a
base portion (19) fitting into the rear opening (20) of
the contact tube (1).

Electric connector assembly according to any one
of claims 1 to 8, wherein a position along the longi-
tudinal axis of a tip end (21) of the protective pin (3)
and the access opening (22) of the contact tube (1)
are identical.

Electric connector assembly according to any one
of claims 1 to 9, further comprising a contact spring
(2) made of electroconductive material having a plu-
rality of spring arms (23), the contact spring being
arranged inside the cavity (24) of the contact tube (1).

Method for assembling an electric connector assem-
bly for a high-voltage terminal comprising the steps:

providing a contact member (9) made of elec-
troconductive material having a contact tube (1)
forming a cavity (24) extending along a longitu-
dinal axis L, the contact tube (1) having an ac-
cess opening (5) towards the cavity for receiving
a male terminal, and a rear opening (20);
providing a front cover (4) made of dielectric ma-
terial having a tubular member (6);

providing a rear cover (7) made of dielectric ma-
terial having a protective pin (3);

mating the contact member (9) and the front cov-
er (4), thereby inserting the contact tube (1) into
the tubular member (6) with the access opening
(25) ahead;

mating the rear cover (7) and the contact mem-
ber (9), thereby inserting the protective pin
through the rear opening (20) to extend into the
cavity (24) of the contact tube (1).

Method according to claim 11, wherein the front cov-
er (4) and the rear cover (7) are latched to each other
to form a cover housing (5) encasing the contact
member (9).

Method according to any one of claims 11 or 12,
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providing a front shield (10) and a rear shield (11),
establishing a positive locking of the front shield (10)
to the front cover (4) and establishing a positive lock-
ing of the rear shield (11) to the rear cover (7) to form
a shielding (8).

Method according to any one of claims 11 to 13, pro-
viding a wire (30), connecting a conductor (29) of the
wire (30) to the contact member (9), and connecting
a wire shielding (26) to the shielding (8).

10

15

20

25

30

35

40

45

50

55

10



EP 4 262 028 A1




EP 4 262 028 A1

Fig. 5
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