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(57) Abstract: A method of assembling an electric connector (1) connectable to a complementary connecting member along a pre-
determined axis (A) and having an insulating casing (2) defining at least one axial cavity (3), and at least one electric terminal (4)
housed inside the cavity (3); the method includes the steps of inserting the terminal (4) inside the cavity (3) into a predetermined
position defining a correct assembly position of the terminal (4) inside the casing (2); and checking the terminal (4) is in the pre-
determined position using a detecting device (30) separate from the electric connector (1), and which interacts with the terminal
(4) through a check opening (26) formed in the casing (2), crosswise to the aforementioned axis (A), and communicating with the
cavity (3); the detecting device (30) is deactivated after the checking step and before the electric connector (1) is connected to the
complementary connecting member, so that the check opening (26) is left completely clear.
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METHOD OF ASSEMBLING AN ELECTRIC CONNECTOR, ELECTRIC
CONNECTOR SO FORMED, AND DEVICE FOR DETERMINING CORRECT

ASSEMBLY OF THE CONNECTOR

The present invention relates to a method of
assembling an electric connector, an electric connector
so formed, and a device for determining correct assembly
of the connector.

Electric connectors are known comprising an
insulating casing defining a number of through cavities;
and a number of electric terminals housed in respective
cavities and retained inside the cavities by primary
retaining means.

The primary retaining means are normally defined,
for each cavity, by one or more flexible tongues forming
part of the electric terminal or casing, and which sﬁap
onto the casing or terminal respectively.

Electric connectors of the above type normally also
comprise a secondary retaining device for determining
correct insertion of the terminals inside the respective
cavities, and therefore correct engagement of the
terminals by the primary retaining means, and which
provides for further ensuring retention of the terminals
inside the casing.

The secondary retaining device normally comprises a
movable member which snaps onto the casing, and which may
be either hinged to and integral with the casing, or
defined by a separate némber. Whichever the case, the
movable member can only snap onto the casing when each

terminal is correctly inserted inside the relative cavity

CONFIRMATION COPY
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and retained by the primary retaining means. If any one
of the terminals is not correctly or fully inserted, the
primary retaining means remain flexed, thus preventing
assembly of the movable member and so enabling detection
of the fault prior to connecting the connector to a
complementary connecting member.

In embodiments in which the movable member is hinged
to and integral with the casing, constraints must be
established to define a preassembly or release position
and a fully-assembled or locked position of the movable
member, in which the member permits insertion of the
terminals inside the respective cavities and retains the
terminals inside the cavities respectively.

Similarly, in embodiments in which the movable
member is separate from the casing, it normally fits onto
the casing in a preassembly position permitting insertion
of the electric terminals inside the respective cavities,
and from which it is slid in a given direction with
respect to the casing into the fully-assembled position.

To achieve the above positions and prevent loss of
the movable member, respective constraint means, e.g.
openings and teeth, must be provided on the movable
member and the casing.

In both the above cases, the casipg must also be
provided with appropriate seats for receiving the movable
member in the preassembly and fully-assembled positions.

For both types of secondary retaining device, the
connector must therefore be designed to permit not only
insertion of the terminals inside the respective

cavities, but also interaction of other parts to retain
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3
the terminals in, and determine attainment of, given
positions.

As a result, known connectors are extremely
complicated to design and produce.

It is an object of the present invention to provide
a method of assembling an electric connector, designed to
eliminate the aforementioned drawbacks.

According to the present invention, there 1is
provided a method of assembling an electric connector, as
claimed in Claim 1.

The present invention also relates to an electric
connector, as claimed in Claim 5, and to a device for
determining correct assembly of an electric connector, as
claimed in Claim 16.

Two preferred, non-limiting embodiments of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

Figure 1 shows a view in perspective of an electric
connector in accordance with the teachings of the present
invention;

Figures 2 and 3 show longitudinal sections of the
Figure 1 connector in a correct assembly position and,
respectively, in an incorrect assembly position
interacting with a detecting device also in accordance
with the teachings of the present invention;

Figure 4 shows a larger-scale view in perspective of
an interacting portion of the Figure 2 and 3 detecting
device;

Figure 5 shows a view in perspective of an

alternative embodiment of an electric connector in
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accordance with the teachings of the present invention.

With reference to Figures 1, 2 and 3, number 1
indicates as a whole an electric connector connectable
along an axis A to a known complementary connecting
member (not shown), e.g. another electric connector.

It should be pointed out that the. terms "front",
"rear", "top", "bottom" and similar in the following
description are in no way limiting, and are used purely
for the sake of clarity with reference to the orientation
of connector 1 in Figures 2 and 3.

Connector 1 substantially comprises an insulating
casing 2 defining a number of through cavities 3 having
respective axes parallel to axis A; and a number of
electric terminals 4 housed inside respective cavities 3
and retained inside the cavities by known retaining means
5 described in detail below.

More specifically, <casing 2 is defined by a
substantially parallelepiped-shaped box body 6 comprising
two, respectively top and bottom, walls 7 lying in planes
parallel to axis A; and two lateral walls 8 connecting
walls 7 and 1lying in planes parallel to axis A and
perpendicular to the planes of walls 7.

Casing 2 also comprises a number of partitions 9
interposed between walls 7 and lying in planes parallel
to walls 8 to define cavities 3 together with walls 7.

More specifically, walls 7 are bounded, inwards of
each cavity 3, by respective surfaces 10, each of which
comprises, axially, a front portion 11 and a rear portion
13 defining a front opening 12 and a rear opening 14 of

cavity 3 respectively.
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Each surface 10 comprises, axially, an intermediate
portion 15 defining a minimum-section portion of relative
cavity 3 and joined to rear portion 13 by a sloping
connecting portion 16 sloping with respect to axis A, and
to front portion 11 by a shoulder 22 facing front opening
12 and perpendicular to axis A.

Each electric terminal 4 substantially comprises a
rear connecting portion 18 for connection to a relative
electric cable 27 projecting, in wuse, from casing 2
through relative rear opening 14; a front contact portion
19 - in this case, female - which fits to a corresponding
known electric terminal (not shown) of the complementary
connecting member; and an intermediate portion 28
supporting retaining means 5.

In the embodiment shown, retaining means 5 of each
terminal 4 comprise a number of flexible retaining
tongues 23, which snap onto shoulder 22 of relative
cavity 3 to define a correct assembly position of
terminal 4 inside casing 2.

More specifically, each retaining tongue 23 1is
normally set in an unflexed configuration, in which it
projects, crosswise to axis A, from relative intermediate
portion 28, and can be flexed towards intermediate
portion 28 into a configuration parallel to axis A.

More specifically, when each terminal 4 is assembled
correctly inside respective cavity 3, as shown in Figure
2, retaining tongues 23 are set to the unflexed
configuration and cooperate with shoulder 22 to prevent
axial withdrawal of terminal 4 through relative rear

opening 14, and to permit correct connection of connector
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1 to the complementary connecting member.

In the correct assembly position as described above,
intermediate portion 28 and front portion 19 of each
terminal 4 are housed entirely inside intermediate
portions 15 and front portions 11 of surfaces 10 of
relative cavity 3.

Conversely, in one possible incorrect assembly
position of each electric terminal 4, as shown in Figure
3, retaining tongues 23 are pressed towards relative
intermediate portion 28 and positioned parallel to axis
A, by interaction with intermediate portions 15 of
surfaces 10 of relative cavity 3.

For each cavity 3, connector 1 also comprises a
check opening 26, by which to insert an interacting
portion 33 of a detecting device 30 for determining
correct assembly of each electric terminal 4 inside
casing 2, énd which is left clear after the check by
device 30 and before connecting connector 1 to the
complementary connecting member.

Each check opening 26 advantageously connects a
respective cavity 3 to the outside of casing 2, and
extends crosswise to axis A. In the example shown, each
check opening 26 extends radially with respect to the
axis of relative cavity 3, and comes out inside cavity 3
at portion 16 of one of surfaces 10 of casing 2.

More specifically, each check opening 26 is smaller
parallel to than perpendicularly to axis A, to prevent
foreign Dbodies Dbeing inserted accidentally inside
respective cavity 3 from outside casing 2.

In a preferred embodiment, rear portion 18 of each
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terminal 4 comprises a connecting portion 20 for
connection to, and smaller radially than, intermediate
portion 28.

In the correct assembly position, connecting portion
20 of each terminal 4 is located at relative matching
with check opening 26, as explained in detail below, to
permit full insertion of interacting portion 33 of
detecting device 30. And conversely, in the incorrect
assembly position, intermediate portion 28 of each
terminal 4 projects axially inside portions 16 of
surfaces 10 of relative cavity 3, and interferes with
relative check opening 26 to prevent full insertion of
interacting portion 33 of detecting device 30.

As a result, the radial space between terminal 4 and
check opening 26 is greater -in the correct than in the
incorrect assembly position.

With reference to Figures 2 to 4, detecting device
30 is electric, and substantially comprises a first
contact member 31 having interacting portion 33 for
insertion inside a relative check opening 26; and a
second contact member 32 which cooperates with front
portion 19 of a relative terminal 4, and is connected
electrically to contact member 31 to define an electric
circuit 43 which is closed or open, depending on whether
or not interacting portion 33 contacts terminal 4.

More specifically, contact member 31 is
substantially cylindrical, and defines interacting
portion 33 at one axial end, and, at the opposite axial
end, a portion 34 for electrical connection to contact

member 32.
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Contact member 31 also comprises an intermediate
enlargement 35 larger in diameter than portions 33 and
34, and which rests against the outer surface of the wall
7 with check openings 26, to define a full-insertion
position of portion 33 through one of check openings 26.

More specifically, interacting portion 33 has a
lateral surface 39 calibrated in diameter to fit inside
one of check openings 26; and an axial end 38 cooperating
with relative terminal 4.

Portion 33 is of such an axial 1length as not to
contact connecting portion 20 of relative terminal 4 when
the terminal is assembled correctly inside relative
cavity 3, and enlargement 35 1is positioned resting
against the outer surface of relative wall 7.

More specifically, portion 33 comprises a core 36 of
conducting material; and a sheath 37 made of insulating
material and defining lateral surface 39.

Contact members 31 and 32 are connected to each
other over an electric line 40, which comprises a power
battery 41; and an electric current flow display device
42 indicating correct assembly of each terminal 4 inside
relative cavity 3.

Assembly of connector 1 comprises a first step of
inserting terminals 4 inside respective cavities 3 into a
predetermined position defining the correct assembly
position of terminals 4 inside casing 2; and a second
step of checking each terminal 4 is actually in said
predetermined position.

The first step 1is performed by inserting each

electric terminal 4 inside respective cavity 3 through
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respective rear opening 14, and sliding each electric
terminal 4 axially towards respective front opening 12
until a click is felt corresponding to retaining tongues
23 interacting with respective shoulders 22,

Since, downstream from the intersection with
relative check opening 26 in the insertion direction of
terminals 4 inside casing 2, each cavity 3 is more or
less the same radial size as defined by rear portions 13
of surfaces 10, retaining tongues 23 are prevented from
snapping accidentally onto check opening 26. |

The check step is performed using detecting device
30, by positioning contact member 32 in contact with a
relative terminal 4, and inserting portion 33 of contact
member 31 inside relative check opening 26.

If each terminal 4 is assembled correctly inside
relative cavity 3 (Figure 2), connecting portion 20 of
terminal 4 is located at relative check opening 26, and
interacting portion 33 of contact member 31 can slide
inside check opening 26 so that enlargement 35 rests on
the outer surface of relative wall 7 of casing 2.

Detecting device 30 1is so sized that, when
enlargement 35 rests against casing 2, axial end 38 of
interacting portion 33 is detached from connecting
portion 20 of relative terminal 4.

Since contact members 32 and 31 are respectively
connected to and disconnected from relative terminal 4,
electric circuit 43 remains open, and display device 42
supplies a signal indicating no electric current flow.

Conversely, in the event any one of terminals 4 is

assembled incorrectly inside relative cavity 3 (Figure
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3), intermediate portion 28 of terminal 4 interferes with
relative check opening 26; and insertion of interacting
portion 33 of detecting device 30 inside relative check
opening 26 is therefore stopped by axial end 38 coming to
rest against intermediate portion 28 of the incorrectly
assembled terminal 4, so that enlargement 35 remains
detached from casing 2.

Since both contact members 31 and 32 are connected
to terminal 4, electric circuit 43 is therefore closed,
and display device 42 supplies a signal indicating
electric current flow.

Once correct assembly of terminals 4 inside relative
cavities 3 has been checked, detecting device 30 1is
disabled by detaching contact members 31 and 32 from
check openings 26 and front openings 12 of casing 2
respectively.

Connector 1 can then Dbe connected to the
complementary connecting member.

Number 1' in Figure 5 indicates as a whole an
alternative embodiment of an electric connector in
accordance with the teachings of the present invention.
Any parts of connector 1' identical or corresponding with
those of connector 1 already described are indicated,
where possible, using the same reference numbers.

Connector 1' differs from conhector 1 by comprising
a single check opening 26' communicating with all of
cavities 3 and extending crosswise to the cavities and to
axis A. More specifically, check opening 26' extends on
one side of the respective axes of cavities 3, and has a

cross section complementary in shape to that of the
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terminals 4 on the side facing the terminals.

Consequently, when terminals 4 are all assembled
correctly, no portion of terminals 4 interferes with
check opening 26. Conversely, in the event any one of
terminals 4 1is not assembled correctly, one oOr more
portions of the terminal interfere with check opening 26,
thus enabling detection of the fault.

In the embodiment described, a detecting device,
indicated schematically by 30°', for emitting and
receiving radiation 50, e.qg. a laser device, is
preferably employed.

The radiation 50 emitted by device 30' travels
through check opening 26' without interacting with
terminals 4, when the terminals are assembled correctly
inside relative cavities 3. Conversely, if any one of
terminals 4 is not assembled correctly inside relative
cavity 3, the radiation 50 emitted by device 30' is
reflected by the part of terminal 4 projecting through
check opening 26', thus indicating the fault.

In a further embodiment, not shown, the detecting
device may be mechanical, i.e. employing a single
interacting member similar in design to contact member 31
and only insertable fully inside each check opening 26
when the relative terminal 4 1s assembled correctly
inside casing 2.

In which case, the interacting member may be defined
at least by a portion for insertion inside relative check
opening 26 and of the same shape as interacting portion
33; and by a stop portion similar to enlargement 35.

Correct assembly of each terminal 4 would be
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indicated by the stop portion resting against casing 2;
and, conversely, incorrect assembly would be indicated by
the stop portion remaining detached from casing 2.

The advantages of connector 1 and the assembly
method according to the present invention will be clear
from the foregoing description.

In particular, connector 1 involves governing no
movable parts, and reduces the number of interactions
between_ its various component parts. In other words,
using an external detecting device, which is deactivated
and detached from casing 2 after checking, provides for
greatly simplifying design and manufacture of connector
1.

Moreover, check openings 26 being crosswise to axis
A, correct assembly of terminals 4 can be determined
without first connecting terminals 4 to the detecting
means, thus avoiding stress of front contact portions 19
of terminals 4 prior to connecting connector 1 to the
complementary connecting member.

Clearly, changes may be made to connector 1 and the
assembly method as described and illustrated herein
without, however, departing from the protective scope as
defined in the accompanying Claims.

In particular, check openings 26 may be a completely
different shape from that shown, and may be formed
elsewhere on casing 2, e.g. in the area engaged by
retaining tongues 23 of terminals 4, so that detecting

device 30 interacts directly with the tongues.
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CLAIMS

1) A method of assembling an electric connector (1,

1') connectable to a complementary connecting member

5 along a predetermined axis (A) and comprising an
insulating casing (2) defining at least one axial cavity
(3), and at least one electric terminal (4) housed inside
said cavity (3); said method comprising the steps of:

- inserting said terminal (4) inside said cavity (3)

10

position of the terminal (4) inside said casing (2); and

into a predetermined position defining a correct assembly

- checking said terminal (4) is in said

predetermined position inside said cavity (3);

characterized in that said checking step 1is

15 performed using a detecting device (30, 30') separate

from said electric connector (1, 1'), and which interacts

with said terminal (4) through a check opening (26, 26°')

formed in said casing (2), crosswise to said axis (A),

and communicating with said cavity (3); said detecting
20 device (30, 30') being deactivated after said checking
step and before said electric connector (1, 1') is

connected to said complementary connecting member, so

that said check opening (26, 26') is 1left completely

clear.

25 2) A method as claimed in Claim 1, characterized in

that said step of checking the correct assembly position

of said terminal (4) inside said casing (2) is based on

the insertion depth of said detecting device (30) inside

said check opening (26).

30 3) A method as claimed in Claim 1 or

2,
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characterized in that said checking step is performed by
establishing a first electric contact between said
detecting device (30) and said terminal (4), and
determining a second electric contact between said
detecting device (30) and said terminal (4), through said
check opening (26), in only one of said correct assembly
position and an incorrect assembly position of said
terminal (4) inside said casing (2), so as to form an
electric circuit (43) which is open or closed, depending
on the assembly position of said terminal (4).

4) A method as claimed in Claim 1, characterized in
that said interaction occurs by radiation, which
interacts differently with said terminal (4), depending
on whether said terminal (4) is assembled correctly or
incorrectly inside said cavity (3).

5) An electric connector (1, 1') connectable to a
complementary connecting member along a predetermined
axis (A) and comprising an insulating casing (2) defining
at least one axial cavity (3), and an electric terminal

(4) housable inside said cavity (3) in a predetermined

position defining a correct assembly position;

characterized by comprising at least one check
opening (26, 26') formed in said casing (2), crosswise to
said axis (A), and communicating with said cavity (3);
said check opening (26, 26') permitting interaction with
a detecting device (30, 30') for determining correct
assembly of said terminal (4) inside said cavity (3), and
being left completely clear after the check made by said
detecting device (30, 30') and before said electric

connector (1, 1') 1is connected to said complementary
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connecting member.

6) A connector as claimed in Claim 5, characterized
in that said terminal (4) comprises at least two portions
(28, 19) differing in size crosswise to said axis (A),
and in that, in one of said correct assembly position and
an incorrect assembly position of said terminal (4)
inside said casing (2), a transversely larger first (28)
of said portions of the terminal (4) interferes with said
check opening (26).

7) A connector as claimed in Claim 6, characterized
in that said first portion (28) of said terminal (4)
interferes with said check opening (26) in said incorrect
assembly position.

8) A connector as claimed in Claim 6 or 7,
characterized in that said check opening (26) is of such
a given extension that an interacting portion (33) of
said detecting device (30) only contacts said terminal
(4) in the incorrect assembly position.

9) A connector as claimed in Claims 5 to 8,
characterized in that said casing (2) defines, about said
check opening (26), a stop surface for said detecting
device (30), so that a predetermined amount of said
interacting portion (33) is insertable inside the check
opening (26).

10) A connector as claimed in any one of Claims 5 to
9, characterized in that said check opening (26) is
smaller axially with respect to said axis (A) than
radially with respect to said axis (A).

11) A connector as claimed in any one of Claims 5 to

10, characterized by comprising flexible retaining means
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(5, 23) carried by said terminal (4) and projecting from
the terminal, crosswise to said axis (A), in an unflexed
condition to cooperate with said casing (2) and define
said correct assembly position of said terminal (4)
inside said cavity (3); and in that, downstream from the
intersection with said <check opening (26), in the
insertion direction, parallel to said axis (&), of said
terminal (4) inside said casing (2), said cavity (3) is
of such a radial size with respect to said axis (A) as to
prevent said retaining means (5, 23) from accidentally
engaging the check opening (26).

12) A  connector as claimed in Claim 11,
characterized in that, at the intersection with said
check opening (26), said cavity (3) is bounded by a
surface (16) sloping with respect to said axis (A).

13) A connector as claimed in any one of Claims 5 to
12, characterized by comprising a number of said cavities
(3) for housing respective said terminals (4).

14) A éonnector as claimed in Claim 13,
characterized by comprising a check opening (26) for each
said cavity (3).

15) A connector as claimed in Claim 13,
characterized by comprising a single check opening (26')
communicating with all the cavities (3).

16) A detecting device (30, 30') for determining
correct assembly of an electric connector (1) as claimed
in any one of Claims 5 to 15, said detecting device (30,
30') being characterized by comprising interacting means
(31, 50) engaging said check opening (26, 26') to

indicate, on the basis of the type of interaction,
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correct or incorrect assembly of said terminal (4) inside
said cavity (3).

17) A device as claimed in Claim 16, characterized
in that said interacting means (31) comprise a body (33)
of given shape insertable through said check opening (26)
to indicate correct or incorrect assembly of said
terminal (4) inside said cavity (4) on the basis of the
insertion depth of the body inside the check opening
(26) .

18) A device as claimed in Claim 17, characterized
in that said interacting means (31) comprise a stop
member (35), which rests on said casing (2) to define a
maximum-insertion position of said body (33) inside said
check opening (26).

19) A device as claimed in any one of Claims 16 to
18, characterized by comprising electric connecting means
(32) for defining a first electric contact with said
terminal (4); and in that said interacting means (31) are
connected electrically to said electric connecting means
(32), and only define a second electric contact with said
terminal (4), through said check opening (26), in one of
said correct assembly position and said incorrect
assembly position of said terminal (4), so as to form an
electric circuit (43) which is open or closed, depending
on the assembly position of the terminal (4).

20) A device as claimed in any one of Claims 16 to
19, characterized in that said interacting means (31)
comprise a first contact area (38) made of conducting
material and cooperating selectively with said terminal

(4); and a second area (39) made of insulating material
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and cooperating with said check opening (26) in said
casing (2).

21) A device as claimed in Claim 16, characterized
in that said interacting means are defined by radiation
.5 (50) directed through said check opening (26') of said

connector (1').
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