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(54) Two-part electrical connector with camming system

(57) A two-part electrical connector comprising a
first part (112) and a second part (114) which can be
mated together in an axial direction;

the first part including a fixed tubular housing (126)
securable to a panel (118); a terminal housing (116) re-
tained in the fixed housing and extendable in the axial
direction through an aperture (124) in the panel, the ter-
minal housing having an outer end (134) for mating with
the second part, a number of outwardly directed radially
extending tabs (120) positioned adjacent the outer end
on opposed sides of the terminal housing; and a number
of electrical terminals (138) secured in the terminal
housing;

the second part including a connector housing
(140); a number of electrical terminals (142) secured in
the connector housing and mateable with the electrical
terminals of the first part; a pair of channels (144) formed
in the connector housing on opposed sides thereof ex-

tending in a direction substantially perpendicular to the

axial direction; a slide member (122) positioned in each
channel and slidable in the channel relative to the con-
nector housing, each slide member having an angled
groove (146) formed therein for receiving one of the tabs
of the terminal housing of the first part, whereby move-
ment of the slide members relative to the connector
housing of the second part causing the second part to
mate with, or unmate from, the first part;

wherein the terminal housing (116) of the first part
(112) is movable in the axial direction relative to the fixed
housing (126); wherein biasing means (132) biases the

terminal housing into the fixed housing; and wherein, on

mating, the terminal housing moves relative to the fixed

housing against the biasing force of the biasing means.
The electrical connector is for use where space
(height) restrictions are an issue.
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Description
Technical Field

[0001] The present invention relates to a two-part
electrical connector.

Background of the Invention

[0002] Two-part electrical connectors in which slide
members are used to mate the two parts are well known.
In general, the first part is secured in a panel and has a
fixed terminal housing which protrudes a predetermined
height away from the panel. The terminal housing has
tabs which protrude therefrom. The second part, which
contains the slide members, is positioned over the first
part. For mating, the slide members are pushed, and the
tabs engage in angled grooves in the slide members to
pull the two parts together. In certain locations, the com-
bined height of the second part and the terminal housing
of the first part away from the panel, prior to mating, can
be a critical issue.

Summary of the Invention

[0003] It is an object of the present invention to pro-
vide a two-part electrical connector in which the com-
bined height, as specified above, prior to mating is re-
duced compared to prior art arrangements.

[0004] A two-part electrical connector in accordance
with the present invention is characterised by the fea-
tures specified in Claim 1.

[0005] In the present invention, the terminal housing
of the first part, on which the tabs are mounted, is spring-
loaded and movable in the mating direction. When the
two parts are unmated, the terminal housing is retracted,
reducing the height of the terminal housing away from
the panel. On mating, the terminal housing is moved
against the action of the spring loading. With this ar-
rangement, the combined height of the second part and
the terminal housing of the first part away from the panel,
prior to mating, is smaller the equivalent height of the
prior art arrangements.

Brief Description of the Drawings

[0006] The present invention will now be described,
by way of example, with reference to the accompanying
drawings, in which:-

Figure 1 is a side view of a prior art two-part elec-
trical connector prior to mating of the two parts;
Figure 2 is a side view of a two-part electrical con-
nector in accordance with the present invention pri-
or to mating of the two parts;

Figure 3 is a cross-sectional view, from one end, of
the two-part electrical connector of Figure 2 before
the two parts are brought together for mating;
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Figure 4 is a cross-sectional view of the two-part
electrical connector as shown in Figure 3 prior to
mating (left-side) and when mated (right-side); and
Figure 5 is a perspective view of one of the slide
members of the second part of the electrical con-
nector of Figure 2.

Description of the Preferred Embodiment

[0007] Referring to Figure 1, the prior art two-part
electrical connector 10 comprises a first part 12 and a
second part 14. The first part 12 includes a terminal
housing 16, and is mounted on a panel 18. The terminal
housing 16 is fixed and includes protruding tabs 20. The
second part 14 includes slide members 22 which have
angled grooves (not shown) for association with the tabs
20. In order to mate the two parts 12,14, the second part
14 is positioned over the terminal housing 16 of the first
part 12, the tabs 20 enter corresponding angled grooves
in the slide members 22, and the slide members are
pushed. Such action mates the two parts 12, 14, and
mates electrical terminals (not shown) mounted in each
part. As shown in Figure 1, the second part 14 and the
terminal housing 16 of the first part 12 away from the
panel, prior to mating, have a combined height X.
[0008] Incomparison, Figure 2 shows a two-part elec-
trical connector 100 in accordance with the present in-
vention. The two-part connector 100 comprises a first
part 112 and a second part 114. The second part 114 is
substantially unchanged from the prior art second part
14. Thefirst part 112, however, includes a terminal hous-
ing 116 which is movable in the mating direction. The
terminal housing 116 includes protruding tabs 120 which
are engageable in angled grooves in the slide members
122 of the second part 114, as detailed below. The ter-
minal housing 116 is biased inwardly in the unmated po-
sition, also as detailed below, thereby reducing the
height of the terminal housing away from the panel 118.
As a consequence, the combined height Y of the second
part 114 and the terminal housing 116 of the first part
112 is significantly reduced compared to the prior art.
[0009] Referring to Figure 3, the first part 112 of the
two-part electrical connector 100 is mounted to extend
through an aperture 124 in the panel 118. The first part
112 includes a fixed tubular housing 126 which is se-
cured to the panel 118, and which includes an inturned
lip 128 at the axial end remote from the panel. The ter-
minal housing 116 is positioned inside the fixed housing
126 and extends through the aperture 124 in the panel
118 in an axial direction (the mating direction). The ter-
minal housing 116 has a stop edge 130 which is engage-
able with the inturned lip 128 of the fixed housing 126.
A spring 132 positioned between the fixed housing 126
and the terminal housing 116 act on the terminal housing
to bias the stop edge 130 into engagement with the in-
turned lip 128, when the first part 112 is not mated with
the second part 114. The terminal housing 116 has four
tabs 120, two on opposed sides, which project radially
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outwards from the terminal housing. The tabs 120 are
located adjacent the outer end 134 of the terminal hous-
ing 116. The terminal housing 116 defines a bore 136
which opens through, and axially extends from, the out-
er end 134 thereof. Located and secured inside the bore
136 of the terminal housing 116 are a number of electri-
cal terminals 138.

[0010] The second part 114 of the two-part electrical
connector 100 includes a connector housing 140. A
number of electrical terminals 142 are located and se-
cured in the connector housing 140 which are mateable
with the electrical terminals 138 of the first part 112. A
pair of channels 144 is formed in the connector housing
140 on opposed sides thereof. The channels 144 extend
in a direction substantially perpendicular to the axial di-
rection. A slide member 122 is positioned in each chan-
nel 144. The slide members 122 are slideable in the
channels 144 relative to the connector housing 140.
Each slide member 122 has a pair of angled grooves
146 (Figure 5) formed therein which are open at one end
148, and closed at the other end 150.

[0011] At the start of mating of the first part 112 with
the second part 114, each tab 120 on the terminal hous-
ing 116 passes through the open end 148 of a respective
angled groove 146 to enter the groove, as shown on the
left-hand side of Figure 4. The slide members 122 are
then pushed (slid) relative to the connector housing 140.
The movement of the slide members 122 draws the tabs
120 along their respective grooves 146 until the tabs
reach the closed end 150, at which point the first and
second parts 112, 114 are fully mated, as shown on the
right-hand side of Figure 4.

[0012] Because the terminal housing 116 is axially
movable relative to the fixed housing 126, the move-
ment of the tabs 120 along the grooves 146 during mat-
ing draws the terminal housing 116 out of the fixed hous-
ing against the bias of the spring 132, also as shown on
the right-hand side of Figure 4, to bring the outer end
134 of the terminal housing into the connector housing
140. For unmating of the first and second parts 112, 114,
the slide members 122 are moved in the opposite direc-
tion to push the tabs towards the open ends 148 of the
grooves 146. During this action, the terminal housing
116 retracts under the bias of the spring 132 until the
stop edge 130 engages the inturned lip 128.

[0013] The presentinvention therefor provides a two-
part electrical connector 100 which is usable where
height restrictions may be an issue.

Claims

1. A two-part electrical connector comprising a first
part (112) and a second part (114) which can be
mated together in an axial direction;

the first part including a fixed tubular housing
(126) securable to a panel (118); a terminal housing
(116) retained in the fixed housing and extendable
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in the axial direction through an aperture (124) in
the panel, the terminal housing having an outer end
(134) for mating with the second part, a number of
outwardly directed radially extending tabs (120) po-
sitioned adjacent the outer end on opposed sides
of the terminal housing; and a number of electrical
terminals (138) secured in the terminal housing;

the second part including a connector housing
(140); a number of electrical terminals (142) se-
cured in the connector housing and mateable with
the electrical terminals of the first part; a pair of
channels (144) formed in the connector housing on
opposed sides thereof extending in a direction sub-
stantially perpendicular to the axial direction; a slide
member (122) positioned in each channel and slid-
able in the channel relative to the connector hous-
ing, each slide member having an angled groove
(146) formed therein for receiving one of the tabs of
the terminal housing of the first part, whereby move-
ment of the slide members relative to the connector
housing of the second part causing the second part
to mate with, or unmate from, the first part;

characterised in that

the terminal housing (116) of the first part
(112) is movable in the axial direction relative to the
fixed housing (126);

by biasing means (132) biasing the terminal
housing into the fixed housing;

and in that, on mating, the terminal housing
moves relative to the fixed housing against the bi-
asing force of the biasing means.

A two-part electrical connector as claimed in Claim
1, wherein the biasing means comprises a spring
(132).

A two-part electrical connector as claimed in Claim
2, wherein the spring (132) is located between the
fixed housing (126) and the terminal housing (116)
of the first part (112).

A two-part electrical connector as claimed in any
one of Claims 1 to 3, wherein the fixed housing
(126) has an inturned lip (128), and wherein the ter-
minal housing (116) has a stop edge (130) engaging
the lip when the first and second parts are unmated.

A two-part electrical connector as claimed in any
one of Claims 1 to 4, wherein the terminal housing
(116) has an axially extending bore (136) opening
through the outer end (134) thereof, the electrical
terminals (138) of the first part (112) being located
inside the bore.



EP 1 306 932 A1

02l

OLl —

bl =

8Ll |

\
(

\
' l
M @ O
g —
L

Sl

d

8l —

\
—

/ m 45

Ot

¢<

'1dv "oidd " | "Bl



EP 1 306 932 A1

Fig.3.
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