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Description

The present invention relates to an electric connec-
tor, particularly, but not exclusively, for connecting an
electronic control system to the electric system of a ve-
hicle.

Electric connectors are known featuring a seal
housed in a seat on the connector and designed to co-
operate frontally with a mating surface formed in com-
plementary connecting means with which the connector
is designed to mate.

For example, IT-U-223255 relates to a connector for
connecting an electronic control system to the electric
system of a vehicle, and comprising an elongated par-
allelepiped terminal block with a number of cavities
housing respective electric terminals; an outer casing
housing the terminal block; click-on retaining means for
fitting the connector to the terminal board of the control
system; and an annular seal for airtight fitment of the
connector to the terminal board, and for preventing
damp from infiltrating into the connector and so impair-
ing operation of the electrical contacts.

The seal presents a substantially solid rectangular
section, and is housed inside a seat extending about the
periphery of the terminal block and between the block
and the housing.

When the connector is fitted to the terminal board,
the seal is compressed between the end surface of the
seat and a mating surface on the terminal board, and is
so deformed transversely as to cooperate with the lat-
eral surfaces of the seat.

A major drawback of connectors of the aforemen-
tioned type is the high insertion load involved, that is,
the effort required for connecting them to the terminal
board, and which is mainly due to the force required for
compressing the seal. In addition to making manual in-
sertion of the connector difficult, a high insertion load
may also result in undesired deformation of the termi-
nals, thus impairing reliability of the contact.

DE-U- 80 26 598 discloses an electric connector in
accordance with the preamble of claim 1.

Such a connector includes a peripheral seal having
a hollow, substantially U-shaped cross-section with a
curved and ribbed bottom surface designed to be de-
formed by a complementary connector.

A scope of the present invention is to provide an
electric connector designed to overcome the aforesaid
drawback.

This scope is achieved by an electric connector ac-
ccording to claim 1.

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

Fig.1 shows a side view of a preferred embodiment
of an electric connector in accordance with the
present invention;

Fig.2 shows a section along line II-1l in Fig.1;
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Fig.3 shows a detail of Fig.2;

Fig.4 shows a section along line IV-IV in Fig.3; and
Fig.5 shows a graph of the insertion load of the Fig.
1 connector as a function of travel and as compared
with that of a conventional connector.

Number 1 in Fig.s 1 and 2 indicates an electric con-
nector, particularly for connecting an electronic control
system to the electric system of a vehicle, and as de-
scribed in Italian Patent Application n. TO91U000096
entitled "Electric connector”, filed on 24 April, 1991, and
the content of which is included herein purely by way of
reference as required.

Connector 1 comprises a substantially elongated
parallelepiped terminal block 2, and an outer casing 3
housing block 2. Block 2 and casing 3 are made of plas-
tic material, and combine to define an insulating body
for connector 1.

As shown in Fig.2, block 2 comprises two parallel
lateral walls 4 facing each other, and a central wall 4a
between and parallel to walls 4. Between each lateral
wall 4 and wall 4a, block 2 presents a row of through
cavities 5 extending in a direction parallel to the shorter
dimension of walls 4 and 4a, and each housing an elec-
tric terminal 6 (only one shown in Fig.2) fitted to the end
of an electric cable 7.

Block 2 also comprises conventional click-on con-
necting means 8 for connecting terminals 6 inside re-
spective cavities 5; and a pair of terminal retaining ele-
ments 9 formed integral with lateral walls 4 of block 2.
Not being the object of the present invention, connecting
means 8 and retaining elements 9 described in the
aforementioned patent application are only described
herein as required for a clear understanding of the
present invention.

More specifically, retaining elements 9 define a pair
of tabs 10 projecting laterally from terminal block 2.

Tabs 10 are coplanar with respective plate elements
11 and 12 (Fig.1) projecting integrally from the respec-
tive opposite front and rear ends of block 2. At one end,
plate element 11 presents an upper projection 13; and,
from the free end of plate element 12, there extends a
transverse wall 14. The function of projection 13 and
wall 14 is described in detail later on.

With reference to Fig.s 1 and 2, casing 3 is elongat-
ed in shape with a substantially U-shaped cross section,
and is defined by a pair of flat parallel lateral walls 16
facing each other, by a top wall 17, and by an end wall
18. At the end opposite end wall 18, casing 3 presents
an end opening 19 for enabling longitudinal insertion of
block 2 inside casing 3, and which, after insertion, is
closed by wall 14. On the side opposite top wall 17, cas-
ing 3 is open for enabling connection of connector 1 to
the terminal board 20 of the control system, which ter-
minal board presents a number of electric terminals 6'
mating in use with terminals 6.

The inner surface of each lateral wall 16 presents a
longitudinal guide groove 21 (Fig.2). Grooves 21 com-
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municate with opening 19 and house in sliding manner
respective lateral edges of tabs 10 and plate elements
11 and 12.

Block 2 is fitted axially inside casing 3 by means of
a grip screw 22 engaging a through hole in end wall 18
of casing 3 and screwed inside projection 13.

Transverse wall 14 of terminal block 2 and top wall
17 define, integrally, respective half shells 42, 43 de-
signed to mate with each other and in turn defining a
hollow sleeve 44 through which cables 7 extend out-
wards of connector 1.

As shown in Fig.2, connector 1 also comprises an
annular seal 23 housed inside a peripheral seat 24 de-
fined by block 2 and casing 3. More specifically, seat 24
presents an end surface 25 defined by tabs 10 and plate
elements 11 and 12, and an inner and outer lateral sur-
face 26, 27 parallel to and facing each other. Surface 26
is formed in a peripheral portion of terminal block 2; and
surface 27 is defined by lateral walls 16, end wall 18 of
casing 3, and transverse wall 14.

As shown more clearly in Fig.s 3 and 4, seal 23 is
substantially rectangular, presents a hollow, substantial-
ly U-shaped section, and comprises a flat bottom wall
28 with a substantially trapezoidal section and defining
a flat supporting surface 28a; and a first and second lat-
eral wall 30a, 30b facing each other, projecting respec-
tively along the inner and outer periphery of bottom wall
28, and defining, with wall 28, an annular, substantially
rectangular-section cavity 29. The outer surfaces of
walls 30a, 30b diverge slightly as of bottom wall 28.

Cavity 29 is closed partially by a pair of lips 31 in-
tegral with walls 30a, 30b and having a substantially tri-
angular cross section. Lips 31 extend along the free
edge of walls 30a, 30b, and project towards each other
from the respective inner faces of walls 30a, 30b. Each
lip 31 defines a flat outer surface 31a of cavity 29, op-
posite surface 28a, and diverging in relation to surface
27a as of respective wall 30a, 30b.

Seal 23 also comprises a number of reinforcing
walls 33 extending transversely between walls 30a and
30b and across cavity 20.

Seal 23 is fitted inside seat 24 so that lips 31 coop-
erate with end surface 25 of seat 24, and bottom wall
28 cooperates in use with a mating surface 32 on termi-
nal board 20, which surface 32 is conveniently narrower
than wall 28.

As shown in Fig.1, connector 1 comprises connect-
ing means for securing it in use to terminal board 20,
and which in turn comprise a hook element 35 projecting
outwards from end wall 18 of casing 3, with its concavity
facing top wall 17; and a tooth 36 projecting outwards
from transverse wall 14. Hook element 35 is designed
to engage a respective mating element 37 on terminal
board 20, so as to constitute a hinge enabling connector
1 to rotate between a first position (shown by the dotted
line) wherein hook element 35 engages mating element
37, and a second position wherein tooth 36 clicks inside
a hole 38 formed in a leaf spring 39 fixed to terminal
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board 20.

Assembly of block 2 inside casing 3 will be obvious
from the foregoing description and therefore requires no
further explanation. As for assembly of connector 1 to
terminal board 20, on the other hand, connector 1 is first
set to said first position wherein hook element 35 en-
gages respective mating element 37; and is then rotated
from the first to the second position, so that terminals 6
gradually engage respective electric terminals 6' on ter-
minal board 20, and seal 23 gradually contacts surface
32 of terminal board 20. When compressed, lips 31 ro-
tate towards wall 28 so that the whole of surface 31a
contacts end surface 25 of seat 24; and wall 28 is de-
formed elastically and curved downwards on mating
surface 32. By virtue of the above deformations, lateral
walls 30a, 30b curve outwards so as to press against
surfaces 26, 27 of seat 24, and, once said second po-
sition is reached, surfaces 28a and 31a are positioned
mutually parallel, and seal 23 is pressed contacting both
surfaces 25, 32 and surfaces 26, 27, thus effectively pro-
tecting connector 1 against damp.

Moreover, as seal 23 is gradually compressed and
deformed, transverse walls 33 reinforce seal 23 to pre-
vent lateral walls 30a, 30b from being so deformed as
to fail to contact surfaces 26, 27, thus resulting in im-
paired sealing performance.

The Fig.5 graph shows the insertion force required
by a connector featuring a solid seal (curve A) and the
connector according to the present invention (curve B)
as a function of rotation from said first to said second
position, i.e. as a function of travel. As can be seen, the
behaviour of both types of connector is identical over a
first portion relative to a smallamount of rotation wherein
the force required is employed for inserting the electric
terminals of the connector inside those of the terminal
board, but differs considerably over a second portion
wherein the force required is employed for elastically de-
forming the seal. In particular, the load required for de-
forming the hollow-section seal according to the present
invention is far less than that of the conventional seal.

Claims

1.  An electric connector (1) comprising an insulating
body (2, 3) with a number of through cavities (5); a
number of electric terminals (6) housed in respec-
tive said cavities (5) and mating with respective
electric terminal (6') on complementary connecting
means (20); and a seal (23, 40) housed in a periph-
eral seat on said body (2, 3) and which is com-
pressed between said body (2, 3) and a mating sur-
face (23) on said complementary connecting means
(29); said seal (23) being designed to expand trans-
versally when compressed, so as to cooperate in
sealing manner with respective lateral walls (26, 27)
of said seat (24); said seal (23) presenting a hollow,
substantially U-shaped section and comprising an
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annular bottom wall (28) defining a first outer sur-
face (28a) and a pair of lateral walls (30a, 30b) fac-
ing each other and projecting from the inner and
outer periphery of said bottom wall, said lateral
walls (30a, 30b) defining with said bottom wall (28)
a cavity (29), characterized in that said bottom wall
(28) is flat and in that said seal (23) comprises a
pair of lips (31) integral with said lateral walls (30a,
30b) and extending towards each other from the
free edge of said lateral walls (30a, 30b) and defin-
ing respective second outer surfaces (31a) oppo-
site said first outer surface (28a).

A connector as claimed in claim 1, characterized in
that, when not deformed, said second outer surfac-
es (31a) are inclined in relation to said first outer
surface (28a); each said second outer surface (31a)
diverging in relation to said first outer surface (28a)
as of said respective lateral wall (30a, 30b).

A connector as claimed in claim 1 or 2, character-
ized in that said seal (23) comprises a number of
walls (33) extending transversely inside said cavity
(29) and between said lateral walls (30a, 30b).

A connector as claimed in any of the foregoing
claims, characterized in that said insulating body
comprises a terminal block (2) having said cavities
(5), and an outer casing (3) housing said terminal
block (2); said peripheral seat (24) being defined
between said terminal block (2) and said outer cas-

ing (3).

A connector as claimed in any of the foregoing
claims, characterized in that said second outer sur-
faces (31a) cooperate with an end surface (25) of
said seat (24); said first outer surface (28a) being
designed to cooperate with said mating surface (32)
on said complementary connecting means (20).

A connector as claimed in any of the foregoing
claims, characterized by comprising hinge means
(85) for securing said connector (1) to said comple-
mentary connecting means (20) and enabling said
connector (1) to rotate with respect to said comple-
mentary connecting means (20).

Patentanspriiche

1.

Elektrischer Stecker (1) mit einem Isolierkérper (2,
3), der mehrere durchgehende Ausbuchtungen (5)
aufweist, mehrere elektrische Anschllisse (6), die
sich in den jeweiligen genannten Ausbuchtungen
(5) befinden und mit den jeweiligen elekirischen An-
schlissen (6') auf Zusatzverbindungseinrichtungen
(20) verbunden werden, und einer Dichtung (23,
40), die sich auf einem randgelegenen Sitz des ge-
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nannten Kérpers (2, 3) befindet und zwischen dem
Kérper (2, 3) und der Verbindungsflache (23) auf
diesen Zusatzverbindungseinrichtungen (29) zu-
sammengedrickt wird, wobei die genannte Dich-
tung (23) ausgelegt wurde, damit sie sich quer aus-
dehnt, wenn sie zusammengedrickt wird, so dai3
sie in einer verdichteten Weise mit den jeweiligen
Seitenwanden (26, 27) des genannten Sitzes (24)
zusammenarbeitet, wobei die Dichtung (23) einen
hohlen im wesentlichen U-férmigen Querschnitt
und eine ringférmige untere Wand (28) aufweist, die
eine erste &uBere Flache (28a) und ein Paar gegen-
Uberliegende Seitenwénde (30a, 30b) umfaBt, die
aus dem inneren und auBeren Umfang der unteren
Wand herausragen, wobei diese Seitenwande
(80a, 30b) mit der unteren Wand (28) einen Hohl-
raum (29) beschreiben,

dadurch gekennzeichnet, daB3

die untere Wand (28) flach ist und daf3 die Dich-
tung (23) ein Paar Lippen (31) aufweist, die in
den Seitenwéanden (30a, 30b) integriert sind
und von der freien Kante der Seitenwande
(80a, 30b) sich aufeinander zu erstrecken und
jeweils eine zweite auBere Flache (31a) be-
schreiben, die der ersten &uBBeren Flache (28a)
gegenuberliegt.

2. Stecker nach Anspruch 1,

dadurch gekennzeichnet, daB3

wenn dieser nicht verformt ist, dann sind die
zweiten duBeren Flachen (31a) gegenuber der
ersten duBeren Flache (28a) geneigt, wobei je-
de der zweiten auBeren Flachen (31a), vergli-
chen zur ersten duBeren Flache (28a) und zu
jeweiligen Seitenwénden (30a, 30b), auseinan-
dergehen.

Stecker nach AnschluB3 1 oder 2,
dadurch gekennzeichnet, daB3

die Dichtung (23) mehrere Wande (33) auf-
weist, die innerhalb des Hohlraums (29) und
zwischen den Seitenwé&nden (30a, 30b) quer
verlaufen.

Stecker nach einem der vorherigen Anspriiche,
dadurch gekennzeichnet, daB3

der Isolierkérper Reihenklemmen (2) mit Hohl-
rAumen (5) und einem auBeren Gehause (3)
umfaBt, das diese Reihenklemmen (2) auf-
nimmt, wobei die Randdichtung (24) durch die
Reihenklemmen (2) und dem &uBeren Gehau-
se (3) eingeengt wird.

5. Stecker nach einem der vorhergehenden Ansprii-
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che,
dadurch gekennzeichnet, dai

die zweiten duBBeren Flachen (31a) mit einer
Endflache (25) der Dichtung (24) zusammen-
arbeiten, wobei die erste auBere Flache (28a)
ausgelegt ist, um mit der Verbindungsflache
(32) auf der Zusatzverbindungseinrichtung (20)
zusammenzuarbeiten.

6. Stecker nach einem der vorhergehenden Anspri-

che,
gekennzeichnet durch

ein Gelenk (35), das den Stecker (1) an den Zu-
satzverbindungseinrichtungen (20) sichert und
gestattet den Stecker (1) Uber die Zusatzver-
bindungseinrichtungen (20) zu drehen.

Revendications

Connecteur électrique (1) comprenant un corps iso-
lant (2, 3) avec un certain nombre de cavités traver-
santes (5); un certain nombre de bornes électriques
(B) logées dans lesdites cavités respectives (5) et
s'accouplant avec une borne électrique correspon-
dante (6') située sur le moyen de connexion com-
plémentaire (20), et un joint d'étanchéité (23, 40)
logé dans un support périphérique situé sur ledit
corps (2, 3) et comprimé entre ledit corps (2, 3) et
une surface d'accouplement (23) située sur ledit
moyen de connexion complémentaire (29), ledit
joint d'étanchéité (23) étant congu pour s'agrandir
transversalement lorsqu'il est comprimé, de fagon
a coopérer de maniére étanche avec les parois la-
térales respectives (26, 27) dudit support (24), ledit
joint d'étanchéité (23) présentant une section creu-
se, sensiblement en U et comportant une paroi in-
férieure annulaire (28) définissant une premiére
surface extérieure (28a) et une paire de parois la-
térales (30a, 30b) en regard I'une de l'autre et dé-
passant du pourtour intérieur et du pourtour exté-
rieur de ladite paroi inférieure, lesdites parois laté-
rales (30a, 30b) définissant avec ladite paroi infé-
rieure (28) une cavité (29), caractérisé en ce que
ladite paroi inférieure (28) est plane et en ce que
ledit joint d'étanchéité (23) comporte une paire de
levres (31) faisant corps avec lesdites parois laté-
rales (30a, 30b) et s'étendant I'une vers l'autre de-
puis le bord libre desdites parois latérales (30a,
30b) et définissant en regard de ladite premiére sur-
face extérieure (28a) des secondes surfaces exté-
rieures respectives (31a).

Connecteur selon la revendication 1, caractérisé en
ce que, lorsqu'elles ne sont pas déformées, lesdites
secondes surfaces extérieures (31a) sont inclinées
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par rapport & ladite premiére surface extérieure
(28a), chacune desdites secondes surfaces exié-
rieures (3 |a) divergeant par rapport & ladite premié-
re surface extérieure (28a), par exemple de ladite
paroi latérale respective (30a, 30b).

Connecteur selon la revendication 1 ou 2, caracté-
risé en ce que ledit joint d'étanchéité (23) comporte
un certain nombre de parois (33) s'étendant trans-
versalement a l'intérieur de ladite cavité (29) et en-
tre lesdites parois latérales (30a, 30b).

Connecteur selon l'une quelconque des revendica-
tions précédentes, caractérisé en ce que ledit corps
isolant comporte un bloc de connexion (2) ayant
lesdites cavités (5), et un boitier extérieur (3) lo-
geant ledit bloc de connexion (2), ledit logement pé-
riphérique (24) étant défini entre ledit bloc de con-
nexion (2) et ledit boitier extérieur (3).

Connecteur selon l'une quelconque des revendica-
tions précédentes, caractérisé en ce que lesdites
surfaces extérieures (31a) coopérent avec une sur-
face (25) d'extrémité dudit logement (24), ladite pre-
miére surface extérieure (28a) étant congue pour
coopérer avec ladite surface d'accouplement (32)
située sur ledit moyen de connexion complémentai-
re (20).

Connecteur selon l'une quelconque des revendica-
tions précédentes, caractérisé en ce qu'il comporte
un moyen d'articulation (35) servant a fixer ledit
connecteur (1) audit moyen de connexion complé-
mentaire (20) et permettant audit connecteur (1) de
tourner par rapport audit moyen de connexion com-
plémentaire (20).
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