EP 2 096 714 A1

(1 9) Européisches
Patentamt
European
Patent Office
Office européen
des brevets

(12)

(43) Date of publication:
02.09.2009 Bulletin 2009/36

(21) Application number: 08425054.7

(22) Date of filing: 31.01.2008

(11) EP 2 096 714 A1

EUROPEAN PATENT APPLICATION

(51) IntCL:
HO1R 4/48 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HRHUIEISITLILT LULV MC MT NL NO PL PT
RO SE SI SK TR
Designated Extension States:
AL BA MK RS

(71) Applicant: Bticino S.p.A.
20154 Milano (IT)

(72) Inventor: Fabrizi, Fabrizio
24100 Bergamo (BG) (IT)

(74) Representative: Bonvicini, Davide
Perani Mezzanotte & Partners
Piazza San Babila, 5
20122 Milano (IT)

(54)
for the end of an electric cable

(57)  Electrical connection device with a contact
spring (14) actuated by a lever (16), the actuating lever
having an opening (24) for insertion of an electric cable,

Electrical connection device with contact spring operated by a lever having an inlet opening

the end (50) of which may be arranged between a flat-
tened end (45) of the spring (14) and a flat side (31) of a
conducting contact element (13) when the spring is flexed
by operation of the lever.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 096 714 A1 2

Description

[0001] The present invention relates to an electrical
connection device with a contact spring operated by a
lever having an inlet opening for the end of an electric
cable.

[0002] Electrical connection devices are known where
a spring ensures electrical contact between a conducting
element, which acts as an electrical contact grip or pin,
and the end of an electric cable.

[0003] The function of the spring is to press the end of
the cable against the conducting element, ensuring a
minimum contact resistance.

[0004] The contact spring, which is usually a leaf
spring, suitably folded, is actuated by a mechanical
means, lever, cam or wedge, so as to open a space which
allows the introduction of the end of an electric cable
between the spring and the conducting element or, on
the other hand, extraction, without force, of an end which
has previously been inserted.

[0005] Whenthe mechanicalmeansisreleased sothat
it assumes a rest position, the spring pushes the cable
end against the conducting element.

[0006] An example of this type of electrical connection
is described in EP 1296413.

[0007] In this example, the contact spring is actuated
by a cam which extends in the form of an actuating lever
and is hinged with a case made of insulating material and
housing the conducting element and the spring.

[0008] An opening in the case allows the end of the
cable to be introduced inside the case and positioned,
when the lever is operated, between the contact spring
and the conducting element.

[0009] Thearrangementoftheleverandtheinletopen-
ing for the cable end, which are separate from each other,
occupy a certain amount of space.

[0010] Inordertoincrease the lever arm, withoutthere-
by increasing the space occupied by the device, the ac-
tuating lever is conveniently shaped so as to engage with
one end of a screwdriver which increases the lever arm.
[0011] Another example of this type of electrical con-
nection is described in DE102006010309: here the con-
tact spring is actuated by a sliding piece with pushbutton.
[0012] The sliding piece acts on the spring in the man-
ner of a wedge which flexes the spring so as to form the
space for insertion of the cable end and, in this case itis
the pushbutton which has an inlet and guiding opening
for the cable end.

[0013] As regards operation of the pushbutton, the
head of which is practically occupied entirely by the inlet
opening, it is necessary to use a tool, such as a screw
driver, in order to exert a suitable thrusting force on it.
[0014] Although this solution occupies a small amount
of space, operation is particularly difficult.

[0015] Moreover, the wedge system is prone to jam-
ming, the smaller the taper angle of the wedge, and does
not offer the same guarantee of reliability as a lever sys-
tem, where the lever is able to assume its rest position
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again without substantial friction.

[0016] A further drawback of these solutions is that the
contact spring acts on the end of the cable with its sharp
edge and exerts on the latter a localised force which does
not ensure an adequate contact surface area between
the cable end and the contact element.

[0017] This occurs in particular in the case of single-
wire cables which are relatively rigid, all the more so the
bigger their cross-section and hence the current-carrying
capacity.

[0018] This drawback is therefore particularly signifi-
cant precisely when the currents which the contact must
transfer are high, i.e. in the region of about 10 amperes
or even higher.

[0019] In the case of stranded multi-wire cables which
are more flexible (in many countries the use of such ca-
bles is stipulated by the safety regulations), this problem
is less serious, but on the other hand there is the problem
that the edge of the contact spring tends to shear the
wires or tear them in the event of a pulling force exerted
on the end of the cable.

[0020] The present invention aims to overcome these
drawbacks and proposes a connection device which is
particularly compact, functionally efficient and reliable
and suitable for the most varied uses, in particular for
forming multi-pole electric connectors.

[0021] These results are achieved with a connection
device as characterized by the claims.

[0022] The characteristic features and advantages of
the invention will become clear from the description which
follows of a preferred embodiment and variations thereof,
provided with reference to the accompanying drawings
in which:

- Figure 1 is an exploded perspective view of a pre-
ferred embodiment of the connection device;

- Figure 2 is a cross-sectional view of the device ac-
cording to Figure 1, along the joining plane of the
two half-shells which form the containing case of the
device, with the contact spring in the rest position;

- Figure 3 is a cross-sectional view of the device ac-
cording to Figure 1, along the joining plane of the
two half-shells which form the containing case of the
device, with the contact spring actuated so to be re-
leased and the end of an electric cable inserted in
the device;

- Figure 4 is a perspective view of a first variation of
embodiment of the contact element for the device
according to Figure 1;

- Figure 5 is a perspective view of a second variation
of embodiment of the contact element for the device
according to Figure 1;

- Figure 6 is an exploded perspective view of a multi-
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pole electric connector which incorporates a plurality
of devices such as that shown in the above figures;

- Figure 7 is a perspective view of a third variation of
embodiment of the contact element for the device
according to Figure 1.

[0023] Inthe various figures the functionally and struc-
turally equivalent parts are identified by the same refer-
ence numbers.

[0024] Withreference to Figure 1, the electrical contact
device consists of two half-shells 1, 2 which are made of
insulating material and each have two parallel sides 3, 4
and 5,6, respectively, which are equally spaced, and an
end wall 7, 8, respectively.

[0025] On the side of the half-shells opposite to the
end wall 7,8, which side is open, there is a respective
extension 9,10, each with a circular hole 11,12.

[0026] The two axially aligned openings have a slight
undercut on the outer side of the two half-shells.

[0027] A contact element 13 made of metallic material
which is a good conductor (copper or copper alloy) and
a folded-leaf contact spring 14 are housed inside the two
half-shells.

[0028] The contact element 13 is kept in position, in-
side the two half-shells, by suitable raised ribs which are
formed inside the two half-shells and are collectively
identified by the reference number 15.

[0029] Alever 16, made of insulating material and with
a pair of axially aligned pins 17,18 which are inserted in
the openings 11,12 of the two half-shells, closes the side
of the two half-shells opposite to the end walls 7,8 and
is partly housed inside the two half-shells.

[0030] Thepins 17,18 have, at their ends, a slight toroi-
dal relief which, when the pins are forced into the open-
ings 11,12, engages in the undercut of said openings and
forms a snap-engaging connection between the two half-
shells, while allowing rotation of the lever relative to the
two half-shells.

[0031] Thesnap-engagementconnection betweenthe
two half-shells is completed by two teeth, one of which
19 is visible, said teeth being respectively arranged in a
recess 20,21 formed in the side 6 and in the end wall of
the half-shell 2, respectively.

[0032] These teeth snap-engage inside a pair of eye-
lets, one 22 of which is visible, said eyelets extending
underneath the side 4 and from the bottom wall of the
half-shell 1, flush with the latter.

[0033] It is evident that the two half-shells 1 and 2,
instead of being snap-engaged together, may be heat-
bonded together, but a snap-engaging connection is pre-
ferred because it simplifies the production process.
[0034] In fact, the engaging teeth and the associated
eyelets (as well as the toroidal reliefs of the pins 17,18)
may be obtained during the process which involves
moulding of the half-shells in a mould and counter-mould,
without requiring the use of composite moulds.

[0035] In order to complete the description of the two
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half-shells 1,2 it will be noted that a tooth 26 extending
longitudinally over a certain length of the side (visible
only on the side 5) is formed as a relief on the sides 3
and 5.

[0036] When the two sides are joined together, the two
teeth arranged on top of each other form an engaging
tooth with a dovetail cross-section which is used to en-
gage slidably the case of the contact device inside an
external support (Figure 6) provided with a plurality of
insertion recesses, each of which is able to receive an
engaging member.

[0037] Inordertolock the case in the external support,
at least one of the sides 3,5 extends beyond the end wall
7,8 in the form of a resilient elastic tongue 28 terminating
in an engaging tooth 30 co-operating with a stop member
of the external support.

[0038] These aspects will be considered again below.
[0039] The lever 16 has, arranged between its end
hinged on the half-shells and its free end 23, suitably
shaped and knurled to ensure a sufficient pressing area,
an eyelet opening 24 which allows the introduction of a
cable end inside the case formed by the two half-shells
1 and 2 joined together.

[0040] The walls of the opening 24, which are suitably
tapered to form a guide for directing the end of the cable,
extend inside the two half-shells.

[0041] The wall 25 of the opening 24 closest to the pins
17,18 and the adjacent sides of the opening perform the
function of a thrusting part which, when the lever 16 is
operated (by exerting a suitable pressure on its end por-
tion and causing, with reference to the figure, a slight
rotation thereof in the anti-clockwise direction) interferes
with the contact spring 14, deforming it.

[0042] This aspect will be considered further below
with reference to Figures 2 and 3.

[0043] We shall now consider the structure of the con-
tact element 13 and the contact spring 14.

[0044] The contact element 13 has a flat contact side
31 perpendicular to which an eyelet 32 extends.

[0045] Inthe opposite direction to that of the eyelet 32,
the contact element, suitably folded, extends in the form
of two superimposed blades 33,34 which form a contact
grip, for example for electrical connection to a conducting
bar.

[0046] The contact grip protrudes from the case
formed by the two half-shells 1 and 2 through an opening
formed by two undercuts 35,36 formed in the sides 4 and
6.

[0047] In order to ensure a suitable pressure of the
contact grip, a metal rider 37 made of music steel is
mounted on the grip, inside the case, as indicated by the
arrows 38,39.

[0048] For different applicational requirements, the
blades 33,34 may be replaced by a single contact blade
40, as shown in Figure 5.

[0049] In the variant shown in Figure 7, the contact
blade 40 is connected to the flat side 31 of the contact
element by an elongated portion 29 which is folded in a
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U shape and provides the blade with a certain elasticity
in the axial direction of the blade.

[0050] In this way it is possible to ensure a suitable
contact pressure of the blade on a conducting bar if con-
tact with the bar occurs on the end of the blade.

[0051] Inordertoincrease the contactpressure, acon-
tact spring 55, which is similar or identical to the spring
14 (Fig. 1), may be inserted in the saddle 29, as indicated
by the arrow 56.

[0052] By way of a further variant, the blades 33,34
may be replaced by two short tongues 41,42 which are
suitably folded in order to grip permanently an end 43 of
an electric cable 27, by means of crimping, as shown in
Figure 4.

[0053] Alternatively, permanent fixing of the cable end
may be performed by means of soldering.

[0054] Advantageously, in order to provide this cable
end with an outlet provided in the end walls 7,8 of the
two half-shells, these walls have suitable undercuts (only
one of which 44 is visible) which are arranged next to
each other and form said opening.

[0055] The contact spring 14 consists of a tongue of
music steel folded in a U shape with a flattened and ta-
pered end 45 which is inserted in the eyelet 32 of the
contact element 13 and presses against the flat side 31.
[0056] The opposite end 46 of the contact spring,
which is also tapered and folded externally in the form of
an L, is inserted in the eyelet 32 and arranged in contact
with the rim 47 of the eyelet opposite the flat side 31.
[0057] Tapering of the end 46 and folding thereof in
the form of an L ensure stable fastening together of the
spring 14 and the contact element 13.

[0058] The portion 49 of the outer side of the spring
14, close to its end 45, forms a thrusting zone against
which the wall 25 of the actuating lever 16 acts and at
the same time, when the spring is forced into the released
position, acts as guide for insertion of a cable end be-
tween the end 45 and the flat side 31 of the contact ele-
ment.

[0059] Insertion of the spring 14 into the eyelet 32 oc-
curs in the direction indicated by the arrow 48.

[0060] Forthe sake of greater illustrative clarity, Figure
2 shows the arrangement of the various parts in the in-
sulating case with the lever 16 and the spring 14 in the
rest position.

[0061] Figure 3 shows the arrangement of the various
parts when the lever 16 is operated with a small rotation
in an anti-clockwise direction and exerts a thrusting force,
with its wall 25, against the portion 49 of the contact
spring.

[0062] In this condition the end 45 of the contact spring
is spaced apartfromthe flat side 31 of the contact element
and it is possible to insert, through the opening 24 of the
actuating lever, a cable end 50 which is arranged freely
and without force between the flat side 31 of the contact
element and the end 45 of the contact spring. When the
actuating lever is released, the contact spring tends to
assume again its rest position, firmly pressing the termi-
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nal 50 against the flat surface 31.

[0063] The pressure exerted by the spring, which is
distributed along the whole extension of the end 45, en-
sures that there is a broad contact section such that the
contact resistance is minimal.

[0064] Moreover, the structure of the lever, with the
point of application of the resistive force between the ful-
crum and the point of application of the active force, en-
sures amplification of the active force such that operation
performed to open the contact spring is easier.

[0065] Moreover, differently from the cam and wedge
type actuating systems, release of the lever occurs with-
out friction and the risk of jamming such that the force
and contact grip is ensured.

[0066] The device described may be used as a single-
wire flying connector, but advantageously may be used
as a component of a multi-pole connector.

[0067] The exploded perspective view of Figure 6
shows in schematic form a preferred embodiment of this
type of connector.

[0068] A case 51 made of insulating material has,
formed internally, a plurality of seats, for example 6 seats
(or also a single collective seat, as shown), inside each
of which a connection device such as that already de-
scribed may be inserted.

[0069] A side surface of the case has, opposite each
seat, a slit 52, open at a front end, for insertion of the
blade or blades such as 33,34 or 40 (Figs. 1,5) of the
connection device.

[0070] Anengagementgroove 53 is formed on the op-
posite side of each of the seats and has a dovetail cross-
section inside which the engaging tooth 26 of the con-
nection device is inserted.

[0071] The engagement grooves terminate in a stop
member 54 which defines the insertion depth of the con-
nection devices inside the respective seats.

[0072] In addition to the stop member there is a recess
55 which seats the end tooth 30 of the resilient tongue
with which the connection device is provided.

[0073] This tooth prevents disengagement of the con-
nection device from the seat, unless the tooth 30 is de-
liberately disengaged from the stop member 54.

[0074] This type of connector, which may be formed
according to requirements, is particularly advantageous
for connection to the conducting bars of a three-phase
system with neutral and to a pair of bars for an auxiliary
voltage. Generally, the user does not require connection
to all the conducting bars, but only to some of these.
[0075] Itis therefore possible and cost-effective to use
a small number of connection devices (even only two)
which are arranged in a suitable manner, depending on
the connection required.

[0076] It is evident that, in order to form a multi-pole
flying connector, where for example the contact elements
are permanently fixed to the cable end, as shown in Fig-
ure 4, it is sufficient for the grooves 52 to extend as far
as the rear wall of the case 51, which is conveniently
open. It is clear that in this case, but also in the case
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above, the case 51 may be replaced by a simple support
base-piece which may have two sides corresponding to

the base and to the top of the case shown in Figure 6.
[0077] The base-piece has, formed inside it, the
grooves 54 at a distance from each other such that the &
connection devices mounted on the base are in contact
with each other.

[0078] It is therefore possible to obtain an extremely

compact connector.
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Claims

1. Electrical connection device of the type in which a
metal leaf spring (14) housed inside a case made of 75
insulating material (1,2) is pushed by a lever, oper-
ated manually, so as to form a space between a con-
ducting contact element (13) which is housed inside
said case and said leaf spring (14) and allow insertion
of the end of an electric cable (50) in said space, 20
characterized in that said lever is hinged with said
case and has, arranged between the lever fulcrum
(17,18) and an actuating end (23) thereof, an open-
ing (24) for inserting said cable end (50) and guiding
it inside said space. 25

2. Deviceaccordingto Claim 1, in which said leaf spring
(14) has a flattened end (45) which, in the rest con-
dition, rests on a flat surface (31) of said contact el-
ement (13). 30

3. Device according to Claim 2, in which said opening
(24) faces a portion (49) of said spring (14) which is
inclined in relation to said flattened end (45) and con-
nected to the latter, said inclined portion (49) forming 35
a guide towards said space.

4. Device according to any one of the preceding claims,
in which said case (1,2) is in the form of a parallele-
piped, with a side formed by said lever (16), and has, 40
on the side (7,8) opposite to said lever, an opening
(44) for insertion of an electric cable (27) permanent-
ly connected to said contact element (13).

5. Device according to any one of the preceding claims, 45
in which said contact element (13) has at least one
contact blade (33,34,40) which protrudes from a side
wall (4, 6) of said case.

6. Device according to any one of the preceding claims, 50
in which said case has, externally, fixing means
(26,28,30) snap-engaging with a support.

7. Connector comprising at least one pair of devices
according to any one of the preceding claims anda 55
support (51) made of insulating material for at least
said pair of devices with which it is snap-engaged.
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