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(57)  An electrical connector assembly has two con-
nectors 1 and 4 with mating contacts 15 and 45. One
connector 1 has a hinged shutter 27 protecting the con-
tacts. The other connector 4 has two parallel alignment
arms 51 and 52, which enter slots 32 in the shutter 27 to
lift it away from the contacts 15 as the connectors are

Electrical connector assemblies having shutter and align means

brought together. The first connector 1 has two pockets
24 to receive the alignment arms 51 and 52, the pocket
and arms having cooperating rails 23 and grooves 53,
which are flared at their ends to facilitate alignment.
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Description

This invention relates to electrical connector
assemblies of the kind comprising first and second con-
nectors, each connector having a housing and a plural-
ity of contact elements, the connectors being arranged
to mate with one another so that the respective contacts
engage one another.

Electrical connectors for use in high power applica-
tions present particular problems. The large size of the
contacts in the mating connectors of the assembly
means that they are particularly vulnerable to inadvert-
ent contact. Also, one connector of the assembly is
often mounted at the back of an equipment housing,
making access difficult. More particularly, it can be diffi-
cult to align the two connectors of the assembly.

It is an object of the present invention to provide an
improved electrical connector assembly.

According to one aspect of the present invention
there is provided an electrical connector assembly of
the above-specified kind, characterised in that one of
the connectors has first and second alignment mem-
bers projecting from its housing, that the other of the
connectors has cooperating surface formations
arranged to cooperate with the alignment members and
thereby align the two connectors with one another, that
the other connector has a shutter movable between a
first position in which the shutter prevents access to the
contacts and a second position in which the contacts
are exposed for access, and that the shutter is arranged
to be displaced away from the first position to the sec-
ond position by the alignment members when the two
connectors are brought together.

Preferably, the surface formations on the other con-
nector are elongate, the alignment members having
elongate surface formations arranged to cooperate with
the surface formations on the other connector, and the
surface formations on one of the connectors tapering in
two orthogonal planes at their forward end such as to
facilitate alignment in the two planes. The alignment
members may each have a surface formation along one
surface arranged to cooperate with respective surface
formations on the other connector, the alignment mem-
bers having an inclined ramp formed on an opposite
surface and arranged to engage the shutter. The align-
ment members are preferably provided by two arms
projecting forwardly parallel to one another at opposite
ends of the one connector. The alignment members and
the surface formations on the other connector may have
a cooperating rail and groove. The grooves may be
formed along an inside surface of respective arms, the
forward end of each arm being flared outwardly, and the
forward end of each groove being flared to a greater
width. The other connector preferably has two pockets
extending alongside the contacts, the pockets being
arranged to receive respective ones of the alignment
members. The contacts in the one connector may be
male pin elements, the contacts in the other connector
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being female socket elements. The shutter preferably
has two side arms pivotally mounted at opposite ends of
the housing of the other connector. The shutter may
have two slots spaced along its length and adapted to
receive the alignment members.

An electrical connector assembly according to the
present invention will now be described, by way of
example, with reference to the accompanying drawings,
in which:

Figure 1 is a plan view of one connector of the
assembly;

Figure 2 is an end elevation view of the connector
of Figure 1 along the arrow Il;

Figure 3 is a sectional end elevation along the line
lI-111 of Figure 1, omitting the shutter;

Figure 4 is a side elevation view of the connector
along the arrow IV of Figure 1;

Figure 5 is a transverse sectional view along the
line V-V of Figure 4, omitting the shutter;

Figure 6 is a plan view of the other connector of the
assembly;

Figure 7 is a side elevation view of the rear of the
connector of Figure 6 along the arrow VlI;

Figure 8 is a side elevation view of the front of the
connector of Figure 6 along the arrow VIII;

Figure 9 is a transverse sectional view along the
line IX-IX of Figure 8;

Figure 10  is a side elevation view along the arrow X
of Figure 6;

Figure 11 is a transverse sectional elevation view
along the line XI-XI of Figure 9; and

Figure 12  is an end elevation view showing the two

connectors at a preliminary stage of mat-
ing.

The assembly comprises two connectors arranged
to mate with one another. With reference first to Figures
1 to 5, the first connector 1 is of rectangular shape with
a housing 10 of a plastics or other electrically-insulative
material. The housing 10 has a row of five bores 11
extending parallel to one another along the housing
from the rear face 12 to the front face 13. The bores 11
open on the front face through reduced diameter aper-
tures 14 and each contains a female socket contact
member 15, only one of which is shown. The socket
member 15 is of an electrically-conductive material,
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such as brass, and has a contact recess 16 at its for-
ward end adapted to receive a male, contact pin of the
other connector. The contact recess 16 typically con-
tains some form of spring element arranged to make a
resilient sliding contact with the contact pin as it is
inserted. The rear end of the socket member 15 has a
recess 17 for receiving the end of a wire 18. The wire 18
is retained in the rear recess 17 by means of two screws
19 extending through tapped holes in the wall of the
socket member 15 and protected by short sleeves or
shrouds 20 projecting from the upper surface of the
housing 10.

At opposite ends of the main part of the connector
housing 10 there are two end walls 21 and 22 along
each of which projects a horizontal rail 23 located about
midway up the height of the housing. The rails 23 are
enclosed along the rear half of their length by two pock-
ets 24 of rectangular shape and square section. The
pockets 24 extend alongside the contacts 15 from the
rear side of the connector to about half way across its
width and each opens at its forward end 25. Two short
studs 26 project horizontally from opposite ends of the
housing 10, the studs being aligned with each other and
located about halfway up the height of the housing and
close to its rear side. The studs 26 support a shutter 27
moulded from a plastics material. The shutter 27 has
two side arms 28, each having a bearing aperture 29 at
their rear ends which receive respective ones of the
studs 26. The side arms 28 extend horizontally and for-
wardly, parallel to one another, to a location just for-
wardly of the front face 13 of the housing 10, where the
arms are joined by a vertical shutter plate 30 and a hor-
izontal support plate 31. The shutter plate 30 is slightly
convex, when viewed along the arrow IV, and has two
vertical slots 32 located towards opposite ends of the
plate. The slots 32 open on the lower edge of the shutter
plate 30 and are aligned with the rails 23. In the position
shown, the support plate 31 rests on the upper, forward
edge of the housing 10 and the shutter plate 30 covers
the apertures 14 of the sockets 16.

With reference now to Figures 6 to 11, the assem-
bly is completed by a second connector 4. The second
connector 4 has a generally rectangular housing 40 of
an electrically-insulative material, such as a plastics,
with five bores 41 extending parallel to one another
along the housing from the rear face 42 to a rectangular
recess 43 formed across the front surface of the hous-
ing. The size and shape of the recess 43 is such that it
can receive the front end of the first connector 1 as a
push fit. The bores 41 open into the recess 43 through
reduced diameter apertures 44, each bore housing the
rear end of a male electrical contact member 45, only
one of which is shown. The forward end of the contact
member 45 is in the form of a cylindrical pin 46 with a
rounded end, which projects through the aperture 44
and extends to within a short distance of the forward
end of the recess 43. The shape and size of the pin 46
is such that it can be inserted within, and make electri-

10

15

20

25

30

35

40

45

50

55

cal contact with, a contact recess 16 in a corresponding
socket member 15. The rear end 47 of the contact
members 45 have a recess 48 within which the exposed
end of a wire 49 is inserted, the wire being retained in
position by means of a screw (not shown) extending
through a tapped hole in the wall of the rear end of the
contact member. The screws are protected in shrouds
50 projecting vertically upwards from the upper surface
of the housing 40.

The second connector 4 also has two alignment
arms 51 and 52 moulded as a part of the housing 40.
The arms 51 and 52 extend horizontally forwards paral-
lel to one another at opposite ends of the connector and
are of generally rectangular section. The inside surface
of each arm 51 and 52 has a horizontal groove 53
extending along the length of the arms and continuing
into the recess. The depth and width of the grooves,
along the major part of their length, match those of the
rails 23 on the first connector 1, such that the rails can
be slid along the grooves. The inside surface at the for-
ward end of the arms 51 and 52 is flared outwardly at an
angle « of 15°, in the horizontal plane, to provide a ver-
tical bevel surface 54. Over the length of the bevel 54,
each groove 53 flares outwardly, in a vertical plane, at
an angle 6 of 30° so that the width of the grooves at their
forward end is about three times the width along most of
their length. The depth of the grooves 53 is also reduced
to zero at the forward end of the arms. The outside sur-
face of the two arms 51 and 52 is reduced in thickness
and is profiled to provide a cam surface 55. The cam
surface 55 has a straight ramp 56 inclined upwardly
from front to rear at an angle of about 37° to the horizon-
tal and a short curved lead-in section 57 providing a
transition from the forward end of the ramp to a horizon-
tal forward edge 58. The forward ends of the arms 51
and 52 above the cam surface 55 is thinner than the
remainder of the arms so that they locate in the slots 32
in the shutter 27.

To mate the two connectors 1 and 4 together, the
forward end of the second connector 4 is brought up to
the forward end of the first connector 1. The alignment
arms 51 and 52 on the second connector 4 are aligned
with the slots 32 in the shutter plate 30, this being facili-
tated by the bevels 54 on the inside of the arms, which
reduce their thickness and help guide the arms into
alignment, in the horizontal plane, with the rails 23 in the
first connector 1. The leading edge 58 of each cam sur-
face 55 is located just below the lower edge of the shut-
ter plate 30, on the outside of respective slots 32, so
that forward movement of the second connector 4
brings the lower edge of the shutter plate into engage-
ment with the cam surfaces 55. This urges the shutter
27 to pivot upwardly, as shown in Figure 12, away from
its first, closed position to a second open position where
the plate 30 is raised above the apertures 14, to expose
the sockets 16. As the second connector 4 is moved fur-
ther forwards, the forward end of the rails 23 aligns with
the forward end of the grooves 53, the flare at the for-
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ward end of the grooves increasing their width and help-
ing to align the rails, in a vertical plane, with the main
part of the grooves. When the rails 23 are fully aligned
with the grooves 53, the pins 46 in the second connector
4 are in alignment with the apertures 14 in the housing
10 of the first connector 1. Further movement together
of the two connectors 1 and 4 causes the pins 46 to
enter the sockets 16 so that full electrical interconnec-
tion between the two connectors is established. As this
happens, the arms 51 and 52 slide into the pockets 24.

The shutter 27 serves to protect the sockets 16
from inadvertent contact and falls back to its original,
closed position after removal of the second connector 4.
A spring could be used to help return the shutter to its
closed position, particularly where the connectors are
not used in a horizontal orientation. The arms 51 and 52
on the second connector 4 serve a dual purpose of both
displacing the shutter 27 to an open position and align-
ing the two parts of the connector, in two orthogonal
planes, for mating of their respective contact elements.

It will be appreciated that the connector assembly
could take various different forms, for example, it could
have different numbers of contacts.

Claims

1. An electrical connector assembly comprising first
and second connectors (1 and 4), each connector
having a housing (10, 40) and a plurality of contact
elements (15, 45), the connectors being arranged
to mate with one another so that the respective con-
tacts engage one another, characterised in that one
of the connectors (4) has first and second align-
ment members (51 and 52) projecting from its
housing (40), that the other of the connectors (1)
has cooperating surface formations (23) arranged
to cooperate with the alignment members and
thereby align the two connectors with one another,
that the other connector (1) has a shutter (27) mov-
able between a first position in which the shutter
prevents access to the contacts (15) and a second
position in which the contacts are exposed for
access, and that the shutter (27) is arranged to be
displaced away from the first position to the second
position by the alignment members (51 and 52)
when the two connectors (1 and 4) are brought
together.

2. A connector assembly according to Claim 1, char-
acterised in that the surface formations (23) on the
other connector (1) are elongate, that the alignment
members (51, 52) have elongate surface forma-
tions (53) arranged to cooperate with the surface
formations (23) on the other connector, and that the
surface formations (53) on one of the connectors
(4) taper in two orthogonal planes at their forward
end such as to facilitate alignment in the two
planes.
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3.

10.

A connector assembly according to Claim 1 or 2,
characterised in that the alignment members (51,
52) each have a surface formation (53) along one
surface arranged to cooperate with respective sur-
face formations (23) on the other connector (1), and
that the alignment members have an inclined ramp
(56) formed on an opposite surface and arranged to
engage the shutter (27).

A connector assembly according to any one of the
preceding claims, characterised in that the align-
ment members are provided by two arms (51 and
52) projecting forwardly parallel to one another at
opposite ends of the one connector (4).

A connector assembly according to any one of the
preceding claims, characterised in that the align-
ment members (51, 52) and the surface formations
on the other connector (1) have a cooperating rail
(23) and groove (53).

A connector assembly according Claim 5 when
dependent on Claim 4, characterised in that the
grooves (53) are formed along an inside surface of
respective arms (51 and 52), that the forward end of
each the arm is flared outwardly, and that the for-
ward end of each the groove (53) is flared to a
greater width.

A connector assembly according to any one of the
preceding claims, characterised in that the other
connector (1) has two pockets (24) at either end
extending alongside the contacts (15), and that the
pockets (24) are arranged to receive respective
ones of the alignment members (51 and 52).

A connector assembly according to any one of the
preceding claims, characterised in that the contacts
(45) in the one connector (4) are male pin elements,
and that the contacts (15) in the other connector (1)
are female socket elements.

A connector assembly according to any one of the
preceding claims, characterised in that the shutter
(27) has two side arms (28) pivotally mounted at
opposite ends of the housing (10) of the other con-
nector (1).

A connector assembly according to any one of the
preceding claims, characterised in that the shutter
(27) has two slots (32) spaced along its length and
adapted to receive the alignment members (51,
52).
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