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Description

[0001] Thisinvention relates to an adapter for the elec-
trical connection between a plug and a socket presenting
a different number of poles. This invention was specifi-
cally developed to ensure the electrical connection be-
tween a plug and a socket complying with the technical
specifications set forth in ISO standard 11446 - 1993.
Document EP-A-0249181 describes a plug which com-
plies with said ISO standard. This plug comprises an ex-
ternal casing, a contact board and a bayonet connection
portion for connecting the plug to a socket. The bayonet
connection portion can turn with respect to the contact
board between a position in which the plug is inserted in
the socket and a position in which the plug is locked in
the socket.

[0002] Adapters which are destined to be placed be-
tween a plug and a socket to allow the electrical connec-
tion between a plug and a socket presenting a different
number of poles are known. DE-A-29601228 discloses
an adapter according to the preamble of claim 1,
equipped with a first and a second set of contacts and a
plurality of electrical wires connecting the contacts of the
first set to corresponding contacts of the second set.
[0003] US-A-5554049 discloses an interconnection
device for providing a visual indication of electrical oper-
ation or circuit status. This device comprises a printed
circuit electrically connected to a first and a second set
of contacts, the printed circuit including at least one light
emitting diode for providing said visual indication
[0004] The object of this invention is to provide an
adapter more compact than known devices, in particular
with shorter length.

[0005] According to this invention, this object is at-
tained by an adapter with the characteristics forming the
subject of claim 1.

[0006] Characteristics and advantages of this inven-
tion will be illustrated with reference to a preferred em-
bodiment, as non-limiting examples, in the enclosed
drawings, whereas:

- figure 1 is a lateral view of an adapter according to
this invention,

- figure 2isafrontview accordingto arrow Il infigure 1,

- figure 3 is an exploded, partial section view of the
adapter in figure 1,

- figure 4 is a front view according to arrow IV in figure
3,

- figure 5 is a section view according to the V-V line
in figure 4,

- figure 6 is a perspective view of the part indicated
by the arrow VI in figure 5 and

- figure 7 is an exploded perspective view of the com-
ponent illustrated in figure 6.

[0007] With reference to this figures, number 10 indi-
cates an adapter for establishing an electrical connection
between a plug and a socket (neither of which are illus-

10

15

20

25

30

35

40

45

50

55

trated). The adapter 10 comprises an external casing 12
made of injection-moulded plastic material, preferably
consisting of a monolith element with a bayonet attach-
ment portion 14 and a support 16 forming a base for a
cover (non illustrated) of the socket when the adapter is
inserted in a socket of the type complying with ISO stand-
ard 11446-1993. The casing 12 has an internal cavity 18
in which the contact board 20 is inserted and axially
locked. The casing 12 is free to turn with respect to the
contact board 20 between an insertion position in the
socket and a locking position. The way in which the con-
tact board 20 is connected to the casing 12 with the pos-
sibility of relative rotation between an insertion position
and a locking position is described in detail in Italian pat-
ent application no. TO99A000340 by this applicant. As
described in detail in said patent application, the contact
board 20 presents an annular groove 20 on the external
surface, which angular width corresponds to the angular
relative rotation stroke of the casing 12 and the contact
block 20. The annular groove 22 is engaged by a radial
tong 24 projecting from the internal surface of cavity 18
of the casing 12. The radial tong 24 engages the annular
groove 22 by an axial groove 25 communicating with the
annular groove 22 by means of a step 27 destined to be
passed over by radial tong 24.

[0008] With reference to figures 5, 6 and 7, a group of
contact 12is arranged on the contact board 20. The group
of contacts 22 comprises a printed circuit 24 to which a
first set of contacts 26 are connected which contacts are
destined to establish an electrical connection with the
respective contacts of a socket and a second set of con-
tact 28 destined to establish an electrical connection with
the corresponding contacts of a plug. In the example
shown in the figures, the adapter is destined to be used
to electrically connect a seven pole plug and a thirteen
pole socket. The number of poles of the plug and of the
socket which can be connected by means of the adapter
according to this invention can be varied while remaining
within the scope of this invention.

[0009] With particular reference to figure 7, the printed
circuit 24 is equipped with a plurality of conducting races
30, each of which is electrically connected to a pair of
holes 32, which are destined to be fastened to contacts
26, 28. The contacts 26, 28 of the first and the second
set project from the opposite part of the printed circuit
24. Each contact 26, 18 is fastened to a respective hole
32 by means of a pin portion 34 projecting from a frontal
rear face of each contact 26, 18. The pin positions 34
ensure both the mechanical connection of contacts 26,
28 to the printed circuit 24 and the electrical connection
of the contact 26, 28 to the conducting races 30. Each
contact 26 of the first set is electrically connected to a
corresponding contact 28 of the second set with conduct-
ing races 30 on the printed circuit 24. A pre-fit group of
contacts is obtained by fastening the contacts 36, 38 on
the printed circuit 24, which group can used to test the
electrical connection between homologous contacts. The
pre-fit group of contacts 22 is consequently arranged in
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an injection moulding device where plastic material is
moulded on the contact board 22 to obtain the end con-
tact board which is illustrated in figure 5. During the
moulding process, the plastic material incorporates the
printed circuit 24 and the portions of contact roots (the
ones destined to be coupled to a socket). Conversely,
the plastic material fully surrounds the contacts 28 of the
adapter which are destined to be coupled to a plug. These
contacts, as shown in the figures, can be partially male
contacts and partially female contacts. The contact board
20 resulting at the end of the moulding operation is ready
to be fit inside casing 12, thus completing the assembly
cycle of the adapter according to this invention.

[0010] As appears from the described above, the use
of a printed circuit 24 to ensure the electrical connection
between the contact of the first and the second series
will allow to obtain a contact board which dimension is
very contained in the direction of the contacts. Conse-
quently, the length of the entire adapter 10 is extremely
contained with respect to devices of the known type,
which is particularly appreciated considering that in most
case the concerned adapter is destined to establish an
electrical connection between a socket fastened to the
rear part of a towing vehicle and a plug attached to a
trailer. This is because an adapter of the type described
above is used when the plug and the socket have a dif-
ferent number of poles and said adapter is frequently
permanently connected to said socket, also when the
trailer is not connected to the vehicle. In this case, the
fact that the adapter is particularly short is very appreci-
ated, offering advantages from an aesthetic point of view
and because the shorter length of the device makes it
less subject to breakage by knocks or vibrations.

Claims

1. Adapter for the electrical connection between a plug
and a socket presenting a different number of poles,
comprising:

- an external casing (12) with bayonet connec-
tion (14) for connecting to a socket,

- a first and a second set of contacts (26, 28)
suitable respectively to engage the contacts of
a socket and a plug, in which the contacts (26)
of the first set are electrically connected to cor-
responding contacts (28) of the second set,

characterised in that the first and second set of
contacts (26, 28) are fastened to a printed circuit (24)
equipped with conducting traces (32) for the electri-
cal connection between the corresponding contacts
of the first and second set (26, 28), the first and sec-
ond set of contacts (26, 28) and the printed circuit
(24) forming a pre-fit contact group (22) on which
plastic material is injection-moulded so as to form a
contact board (20), wherein the external casing (12)
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can turn with respect to the contact board (20) be-
tween an insertion position in a socket and a locked
position with respect to the socket.

2. Adapter according to claim 1, characterised in that
the contacts (26, 28) present projecting pins (34)
which are inserted and riveted in the respective holes
(32) of the printed circuit (24) to establish the me-
chanical connection of the contacts (26, 28) with re-
spect to the plate (24) and the electrical connection
ofthe contacts (26, 28) with respectto the conducting
traces (30) of the printed circuit (24).

Patentanspriiche

1. Adapter fir eine elektrische Verbindung zwischen
einem Stecker und einer Buchse mit einer unter-
schiedlichen Anzahl von Polen, aufweisend:

- ein externes Gehause (12) mit einer Bajonett-
verbindung (14) zum Verbinden mit einer Buch-
se,

- einen ersten und zweiten Satz von Kontakten
(26, 28), die jeweils geeignet sind, die Kontakte
einer Buchse und eines Steckers, in dem die
Kontakte (26) des ersten Satzes mit den korre-
spondierenden Kontakten (28) des zweiten Sat-
zes elektrisch verbunden sind, in Eingriff zu neh-
men

dadurch gekennzeichnet, dass

der erste und zweite Satz von Kontakten (26,
28) an einer Platine (24), die mit Leiterbahnen
(32) fur die elektrische Verbindung zwischen
den korrespondierenden Kontakten des ersten
und zweiten Satzes (26, 28) ausgestaltet ist, be-
festigt wird, wobei die ersten und zweiten Satze
von Kontakten (26, 28) und die Platine (24) eine
vorgefertigte Kontaktgruppe (22) formen, auf die
Plastikmaterial aufgespritzt wird, so dass eine
Kontaktplatte (20) geformt wird, wobei das ex-
terne Gehause (12) beziiglich der Kontaktplatte
(20) zwischen einer Einfiihrungsposition in eine
Buchse und einer Verriegelungsposition beziig-
lich der Buchse drehen kann.

2. Adapter gemafl Anspruch 1, dadurch gekenn-
zeichnet, dass die Kontakte (26, 28) hervorstehen-
de Stifte (34) aufweisen, die in den jeweiligen L6-
chern (32) der Platine (24) eingesetzt und vernietet
sind, um die mechanische Verbindung der Kontakte
(26, 28) im Verhaltnis zu der Platine (24) herzustellen
und um die elektrische Verbindung der Kontakte (26,
28) im Verhaltnis zu den Leiterbahnen (30) der Pla-
tine (24) herzustellen.
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Revendications

1. Adaptateurdestiné a assurerla connexion électrique
contre une prise male et une prise femelle présentant
un nombre différent de pdles, qui comprend : 5

- un boitier externe (12) avec connexion de type
baionnette (14) en vue de la connexion a une
prise femelle,

- un premier et un deuxieme ensemble de con- 10
tacts (26, 28) convenant de maniére respective
pour venir en contact avec les contacts d'une
prise femelle et d’une prise male, ou les contacts

(26) du premier ensemble sont électriquement
connectés a des contacts correspondants (28) 15
du deuxiéme ensemble,

caractérisé en ce que le premier et le deuxieme
ensemble de contacts (26, 28) sont fixés a un circuit
imprimé (24) équipé de rubans conducteurs (32) per- 20
mettant la connexion électrique entre les contacts
correspondants des premier et deuxieme ensem-
bles (26, 28), les premier et deuxieme ensembles

de contacts (26, 28) et le circuitimprimé (24) formant

un groupe de contacts préajustés (22) surlequelune 25
matiére plastique est moulée par injection de manie-

re a former une carte de contact (20), ou le boitier
externe (12) peut tourner par rapport a la carte de
contact (20) entre une position d’insertion dans une
prise femelle et une position verrouillée par rapport 30
a la prise femelle.

2. Adaptateur selon larevendication 1, caractérisé en
ce que les contacts (26, 28) présentent des tiges
saillantes (34) que I'on insére et 'on rivette dans les 35
trous respectifs (32) du circuit imprimé (24) afin
d’établir la connexion mécanique des contacts (26,
28) par rapport a la plaque (24) et la connexion élec-
triqgue des contacts (26, 28) par rapport aux rubans
conducteurs (30) du circuit imprimé (24). 40
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