EP 0 159 115 A1

Europaisches Patentamt

Croydon Printing Company Ltd.

0’ European Patent Office (@) Publication number: 6 159 115
Office européen des brevets A1l
® EUROPEAN PATENT APPLICATION
@ Application number: 85301232.6 @ nt.c.: H 01 R 13/516
: H 01 R 13/585
@ Date of filing: 25.02.85
@ Priority: 19.03.84 US 591352 @ Applicant: AMP INCORPORATED
P.O. Box 3608 449 Eisenhower Boulevard
Harrisburg Pennsylvania 17105(US)
@ Date of publication of application:
23.10.85 Bulletin 85/43 @ Inventor: Bertini, Cario
5 Strada Pasubio
Designated Contracting States: Moncalieri Torino(iT)
BE DE FR GB IT NL
@ inventor: Bruni, Aldo-
137 Piazza Guala
1-10135 Turin(iT)
Representative: Gray, Robin Ofiver et al,
BARON & WARREN 18 South End Kensington
London W8 5BU(GB})
@ Electrical connector for flat cable or wire bundiles.
@ An electrical connector comprises a housing having a
"pair of identical half-shells (12, 12') adapted to be clamped
together to contain a terminal block (13) terminating indi-
vidual conductors of a flat cable (15) (Figures 1, 3) or wire
bundles (16} (Figures 2, 4, 5). A pair of conductor locating
members (18, 18’) have opposite faces (31, 32) formed
respectively with hooked flat cable engaging ribs {24) and
wire bundle receiving openings (34) for clamping fiat cable
(15) or receiving wire bundies {16) between them respective-
ly. A rear wall {22) of each housing shell (12, 12’} is provided
with knock-outs (27, 27’) removable to provide apertures for
wire bundies (16).
J...






10

15

20

25

30

35

-1- ' 2159115

ELECTRICAL CONNECTOR FOR FLAT CABLE OR WIRE £UNDLES

The invention relates to an electrical connector including 2
housing adapted to accommodate elongate conductors grouped
either as a flat cable or in bundles.

In the interests of economy, it is desirable that a
requirement to house either a flat cable or a bundle of elongate
conductors should be met in a single housing structure while
avoiding a need to manufacture or store an inventory of
different parts. At the same time, the connector housing should
be adapted for application to either the flat cable or the wire
bundle with only minimal manipulation in the field and yet
provide strain relief as necessary in the particular environment
of intended use.

U.S. Patent Specification 3,856,376 discloses an electrical
connector for receiving, alternatively, conductors in groups of
different sizes comprising an insulating housing including two
shells each having a mating face and a conductor receiving face,
a conductor locating member having first and second conductor
locating faces of differing shapes, the conductor locating member
being receivable between the housing shells when the shells are
assembled together, in either of two positions in which first and
second conductor locating faces extend, transversely of, and in
locating engagement with, alternative groups of conductors
extending through the conductor receiving face into the housing
and terminated by terminals at the mating face.

However, a disadvantage of the prior connector is that it is
relatively complex and time consuming to assemble in the field
particularly as a clamping force sufficient for strain relief must
be obtained by the application of a series of clamping screws
during assembly of the housing shells about the conductors.

According to the invention, the connector is for receiving
conductors grouped either as flat cable or a bundle, and -
comprises a second conductor locating member identical to the
first, the first conductor locating faces each being formed with a

cable engaging rib extending along only a first edge in a plane
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parallel to the conductor group, and the conductor locating
members being locatable in the housing with the first faces
adjacent and the first edges remote from each other so that the
ribs are offset from each other spaced longitudinally of a flat
cable located between the conductor locating members in a flat
cable locating condition of the connector or with the second faces
adjacent with the openings together defining a bundle receiving
aperture in a bundle receiving condition of the connector.

The longitudinal stagger of the ribs in the assembly
provides a non-linear path for the flat cable. Any tension
causing straightening of the cable will tend, initially, to increase
the engaging force between the cable and the locating members
thereby increasing any strain relief. The ribs may also be
hooked to improve such strain relief. Thus a requirement for
clamping screws to apply the clamping force on the cable is
obviated, facilitating assembly of the connector.

Preferably, a step is formed along a second edge of the
second face spaced longitudinally of the cable from the rib.

The housing may comprise guides which locate the members
for limited sliding movement toward and away from the flat cable
whereby the flat cable is easily located between the members
prior to final attachment of the housing shells together. This
facilitates assembly of the connector housing shells together
about the cable. The structure is particularly suitable for use
in an environment subject to vibration.

In a particular example the guides comprise posts received
in sockets formed in the locating members.

An example of an electrical connector according to the
invention will now be described with reference to the
accompanying drawings in which:

FIGURF 1 is «n exploded perspective view of the connector
with conductor lec:ii:i; members aligned for locating engagement
with a flat cable;

FIGURE 2 is a simnilar view but with the conductor locating
members aligned for engagerent with a bundle of conductors;
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FIGURE 3 is a cross-sectional view of the connector in the
flat cable locating condition;

FIGURE 4 is a similar view to Figure 3 but with the
connector in the bundle locating condition; and

FIGURE 5 is a fragmentary rear view of the connector in
the bundle locating condition.

The connector comprises a pair of identical half-shells 12,
12! molded of plastics material and adapted to be secured
together to provide a housing enclosing a terminal block 13 at a
mating face and elongate conductors 15 or 16 (Figure 2)
terminated by terminals in the terminal block and extending
through a conductor receiving face 17 of the housing with a pair
of-identical conductor locating members 18, 18' between the
mating and conductor receiving faces in locating engagement with
the conductors.

More specifically, each half-shell 12 comprisgs a base wall
20, side walls 21 and 21' upstanding from opposite edges of the
base wall and rear wall 22 joining the side walls at the wire
receiving face 17. Two pairs of fastening eyes 23 and 23'
upstand from the base at its junction with the respective side
walls, the eyes of one pair 23 being longitudinally staggered
from the eyes 23' of the other pair and joined by a
strengthening rib 24 which extend in parallel relation across the
base wall adjacent the rear wall and a pair of locating posts 26
and 26' upstand in spaced apart relation from the base wall
between the channels 25 and 25'. The rear wall is formed with
spaced-apart knock-outs 27 and 27' removable to provide bundle
receiving apertures when the housing shells are assembled
together. _

The base wall is formed at the mating face with a series of
polarising teeth 28 which can be selectively broken away to
polarise the connector.

The conductor locating members 18 comprise first and
second, opposite, flat cable and conductor bundle locating faces
31, 32. The first face is formed with a rib 33 along a first edge
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having a canted edge to define a hook. The second face is
formed with a pair of spaced bundle receiving openings 34, 34
and a step 35 extending between the openings along a second
edge of the second face spaced longitudinally (in the direction of
the cable) from the rib 33. A pair of through sockets 36, 36'
extend in spaced relation through the members.

In assembling the connector to the flat cable 15, the
terminal block is located in a half-shell adjacent the mating face
14 and the cable extending over a first face of cable locating
member located in the half-shell by the posts 26, 26' being:
freely received in the sockets 36, 36'. The other half-shell is
then assembled to the first with the other cable locating member
similarly mounted on the posts, and the half-shells assembled
together, eye pairs 23 of one shell interdigitating with eye pairs
23! of the other half-shell to that jackscrews 38, 38' can be
threaded in locking engagement through both pairs on each side
of the housing and secured by circlips as shown in Figure 3.
The steps 35, 35' are received in respective channels and the
post 26, 26' received in respective sockets.

In this condition, the flat cable is clamped between the
conductor locating members and, when in slack condition, the
longitudinal offset of the hooked ribs and steps causes the cable
to be non-linear. On imposing tension on the cable tending to
straighten the cable, e.g., as a result of the vibration, initially,
the cable is forced further against the hooked ribs increasing
the clamping action.

In assembling the connector to wire bundles, as shown in
Figures 2, & and 5, the knock-outs 27, 27' are removed and the
second faces of the conductor locating members arranged
vertically adjacent about the bundles 16 which are clamped in
boots and received in the cable receiving openings. In this

condition, the hooked ribs engage the rearward edge of recess
25.
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It will be apparent that the connector can rapidly be
applied to either flat cable or wire bundles and that the essential
parts are identical.

The connector Is particularly adapted to mate with an
upstanding printed circuit board post header formed with an
elongate keyway for receiving a polarising key in a preselected
longitudinal position corresponding with the location of a removed
tooth.
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CLAIMS:

1. An electrical connector for receiving, alternatively,
conductors in groups of different sizes comprising an insulating
housing including two shells (12, 12') each having a mating face
(18) and a conductor receiving face (17), a conductor locating
member (18) having first and second conductor locating faces
{31, 32), of differing shapes, the conductor locating member (18
or 18') being receivable between the housing shells (12, 12')
when the shells (12, 12') are assembled together, in either of
two positions in which first and second conductor locating faces
(31 and 32) extend, transversely of, and in locating engagement
with, alternative groups of conductors extending through the
ccductor receiving face (17) into the housing (12, 12') and
terminated by terminals at the mating face (14), characterised in
that, the connector is for receiving conductors grouped either as
flat cable or a bundle, and comprises a second conductor
locating member (18') identical to the first (18), the first
conductor locating faces (31) each being formed with a cable
engaging rib (33) extending along only a first edge thereof in a
plane parallel to the conductor group, the conductor locating
members (18, 18') being locatable in the housing (12, 12') either
with the first faces (31) adjacent and the first edges remote
from each other so that the ribs (33) are offset from each other
spaced longitudinally of a flat cable located between the
conductor locating members (18, 18') in a flat cable locating
condition of the connector or with the second faces (32) adjacent
with the openings (34, 34') together defining a bundle receiving
aperture in a bundle receiving condition of the connector.

2. An. electrical connector according to claim 1,
characterised in that the ribs (33) are canted to provide hooks

-and extend In opposite senses in the flat cable clamping

condition.
3. An electrical connector according to claim 1 or 2
characterised in that a step (35) is formed along a second edge



10

-7~ 0159115
of the second face (32) spaced, longitudinally of the cable, from
the rib (33).

4, An electrical connector according to any one of claims 1
to 3 characterised in that the housing shells (12, 12') comprises
guiding posts (26, 26') receiving as a sliding fit in sockets (36
36') formed in the members (18, 18').

5. An electrical connector according to any one of the
preceding claims characterised in that, the half shells (12, 12")
include fastening eyes (23, 23') located at respective opposite
peripheries of the half shells (12, 12') arranged to be brought
into alignment with each other for the receipt of fastening rods
(38, 38') extending axially of the conductors to fasten the half
shzils (12, 12') assembled on the conductors.
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