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(57)  The present invention relates to a safety con-
tact plug for electrical appliances to be connected to a
mains socket, with a moulding for receiving and fixing
contact pins for the current conductors, comprising a
connection portion for the protective conductor, which is
provided with a shape in such that any individual small
break-away wires disappear so as to form a safe mod-
ule. Interconnection of the earthing wires with the earth-
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Protective earthing conductor safety means for electrical appliance plug

ing conductor when inserted into the earthing conductor
is achieved through a plurality of annular grooves posi-
tioned consecutively along the longitudinal axis of the
earthing conductor. Those grooves, when the earthing
wires are pressed together with the cylindrical body of
the earthing conductor, prove to ensure safe connection
so as to prevent the latter from sliding or moving out-
wardly in the longitudinal body of the earthing conductor.
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Description

Technical Field of the Invention

[0001] The present invention relates to a safety con-
tact plug for electrical appliances to be connected to a
mains socket, with a moulding for receiving and fixing
contact pins for the current conductors, comprising a
connection portion for the earthing conductor, which is
provided with a shape in such a way that any individual
small break-away wires disappear so as to form a safe
module. Once attached, the risk of conductor wires slid-
ing or moving outwardly from away the earthing conduc-
tor is eliminated through use of a plurality of annular
grooves provided along the longitudinal body of the
earthing conductor in which earthing wires are firmly en-
gaged when pressed together with the longitudinal body
of the earthing conductor.

Background of the Invention / Prior Art

[0002] There are various patents/patent applications
present in the technical field of this invention (for in-
stance European and German patents/patent applica-
tions EP 0391298 A2, EP 0773606 A2, DE 19628725
C1, DE 3807716 C3, DE 3911316 C2, DE 3915852 C2
and EP 0332034 A2 may be cited among others). The
goal primarily adopted by those disclosures is to provide
a safe and closed module to the protective conductor
ends, which are stripped at one end and plugged into
the earthing conductors or to the earthing conductor by
means of a connection structure between the earthing
conductor and the protective conductor ends such that
when the stripped conductor ends are inserted, any de-
flector individual wires lie safely within said structure.
Forthe reason that any individual wire being not secured
to said connection structure can lead to undesired re-
sults, any possibility to generate earthing leakages
should be given major importance and is to be seriously
dealt with as earthing leakages may cause damage not
only in terms of the damage done to electrical applianc-
es but also in terms of the risks human beings may be
subject to.

[0003] The technical field of the present invention is
still subject to improvements in order for researchers to
render the earthing line free of risks to the extent that
no human being gets electric shock and no appliance is
damaged by a leakage current caused by the earthing
line and explicitly by the connection structure provided
in between the earthing conductor and the conductor
ends. Accordingly, the present invention concerns elim-
ination of such risks, mainly those posed by earthing
connection within an electrical plug and is intended to
bring further measures over prior art to ensure safe con-
nection of the protective conductor ends to the earthing
conductor.

[0004] Prior art disclosures widely focused on remov-
ing risk of separation of individual wires from the earth-
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ing wire bundle in the outermost region of the earthing
conductors. This is achieved through use of an insertion
funnel having a conical through bore aligned with the
connection bush. The connection bush may be formed
integrally for example so as to comprise a bridge leg into
which the conductor ends are inserted. Accordingly, the
insertion section is mostly constructed as a head part,
aligned coaxially with respect to the connection bush
and is provided as a common bridge element, supported
by one arm of the body of the plug bridge.

[0005] On the contrary of the prior art, which has wide-
ly focused upon safety measures through use of addi-
tional material, particularly in the region of the insertion
section to guide protective conductor ends, the present
invention brings extra measures to encage earthing
wires not only in the region of the insertion section, but
also within the earthing conductor into which earthing
wires are extending. Accordingly, the present invention
is advantageous over prior art in the sense that the head
portion of the earthing conductor both reflects a simpler
design making use of less material to be more suitable
to automated production and brings extra measures to
encage earthing wires not only in the region of the in-
sertion section, but also along the internal part of the
earthing conductor in which earthing wires lie.

[0006] Itis known to those skilled in the art that safely
guiding conductor wires into the earthing conductor is
necessary but not sufficient to obtain a safe plug as itis
very important to keep the wires exactly within the head
part of the earthing conductor. In practice, it has been
found out that the wires tend to leave the head part of
the earthing conductor during the manufacturing proc-
ess. In such cases, the wires may contact earthing con-
ductors and pose high risk of leakage. Once manufac-
turing process is complete, the wires are still viable to
come out of the head part of the earthing conductor and
pose risk of malfunction. If a user holding the cable
strongly pulls the plug apart from a socket, the earthing
wire fixed in the head part of the earthing conductor in
the plug may displace and slide out of the earthing con-
ductor with the result that earthing in the plug will no
longer function.

Objects of the Invention

[0007] One of the objects of the present invention is
to ensure safe connection of the conductor ends to the
hollow cylindrical earthing conductor so as to render the
earthing line free of disconnection risks.

[0008] Another object of the presentinventionis to im-
prove operation safety of the earthing line not only in
terms of the measures taken on the head portion of the
earthing conductor where the conductor ends are fixed
with the earthing element but also in terms of the meas-
ures taken along the longitudinal body of the earthing
conductor itself.
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Summary of the Invention

[0009] The objects of the present invention are
achieved through use of a set arrangements, each con-
cerning different portions of the earthing conductor into
which protective conductor ends are inserted. Fixation
of the earthing wires within the earthing conductor, is
supported through a plurality of annular grooves posi-
tioned parallel along the body of the earthing conductor.
These grooves, when the earthing wires are pressed to-
gether with the cylindrical body of the earthing conduc-
tor, prove to ensure safe connection so as to prevent the
latter from sliding or moving outwardly in the longitudinal
body of the earthing conductor. On the other hand, the
present invention presents a very simple approach to
eliminate disconnection risks in the head portion of the
earthing conductor without making use of extra material
in the same region. To do this, there is provided a certain
amount of countersinking to the head portion of the hol-
low cylindrical earthing conductor, which is both more
suitable to automated production and more advanta-
geous in that it makes use of less material compared to
prior art arrangements. In consequence, the production
of the plugs can be simplified and the electrical safety
can be improved at the same time.

Brief Description of the Figures

[0010] Accompanying drawings are given solely for
the purpose of exemplifying an electrical plug earthing
terminal whose advantages over prior art were outlined
above;

Fig. 1 demonstrates a plane view of an electrical
plug as the two contact pins and the bore for earth-
ing spring are shown from the top.

Fig. 2 demonstrates a plane view of the A-A cross-
section defined in Fig. 1.

Fig. 3 demonstrates a plane view of the plug bridge
in which the connection structure of the earthing
conductor (referred as "B" in Fig. 2) is shown from
the top.

Fig. 4a demonstrates a plane view of the lateral sur-
face of the earthing conductor,

Fig. 4b demonstrates a plane view of a radial cross-
section of the earthing conductor so as to demon-
strate longitudinal details.

Detailed Description of the Invention

[0011] According to the present invention, there is
provided a safety plug for electrical devices, having a
pair of metallic contact pins (13), which can be plugged
into a mains socket, with a plug body having a moulded
part with a bridge leg (15) and the main sections (12,
17). The plug-in contact bridge has a reverse "U"
shaped body (Fig. 2, 11) receiving line conductors for
the current leads and the earthing lead with a hollow cy-
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lindrical earthing conductor (14). The ends of the earth-
ing wires are stripped at one end and electrically cou-
pled to the earthing conductor (14) for the protection
lead, which is coupled to an earthing spring (19) fitted
around the plug body, with the contact bridge and the
end of the supply line enclosed in a plastics moulding.
[0012] According to the present invention, the con-
ductor ends of the earthing wires are plugged into the
earthing conductor (14) and firmly connected thereto by
means of a connection structure between the earthing
conductor (14) and the wire ends such that once the wire
ends are inserted into the bore surrounded by the body
(11) of the earthing conductor (14), the earthing conduc-
tor (14) is mashed and the wires are fixedly attached to
the conductor (14) as they protrude towards the cavities
(20) in the pressed form.

[0013] The earthing conductor (14) is designed to
have a small amount of taper (18), which assist in guid-
ing the ends of the earthing wires into the same. The
taper (18) is applied to the outermost part (18) of the
hollow cylindrical earthing conductor (14), which is
made of sheet material being bent around a roller. The
edge parts of the sheet material, which form cylindrical
earthing conductor (14) body, are tapered so as to guide
earthing wires into the earthing conductor (14). Accord-
ingly, the outermost part of the erthing conductor (14),
which forms the aperture (16) into which earthing wires
are inserted, is provided with a semi-conical insertion
structure or a connecting socket for the earthing wires.
Since said semi-conical aperture (16) is constructed as
a head part being aligned coaxially with respect to the
earthing conductor (14), small individual wires of the
earthing bundle are securely guided in and held in the
earthing conductor (14).

[0014] The present invention therefore presents a
very simple approach to eliminate disconnection risks
in the head portion of the earthing conductor (14) without
making use of extra material in the same region. Since
this approach is more suitable to automated production
and more advantageous in that it requires less material
to have the same technical effect compared to prior art
arrangements, the production of the plugs can be sim-
plified and the electrical safety can be improved at the
same time.

[0015] Another measure to ensure safe connection of
the earthing wires to the earthing conductor (14) is taken
along the longitudinal body of the earthing conductor
(14) in the upper part of the conical aperture (16). The
hollow cylindrical conductor (14), which is made of sheet
material and bent around a roller, is first provided with
a plurality of consecutive grooves (20) prior to bending
operation, with the grooves (20) being set one above
another along the longitudinal axis of the earthing con-
ductor (14). When the earthing wires is pressed together
with the cylindrical body of the earthing conductor (14),
these annular grooves (20) prove to ensure safe con-
nection so as to prevent the latter from sliding or moving
outwardly in the longitudinal body of the earthing con-
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ductor (14) for the reason that the earthing wires being
pressed in the cylindrical body of the earthing conductor
(14) engage in the grooves (20) and provide an extra
retention force and improved electrical safety within said
body. 5

Claims

1. A safety contact plug for electrical appliances to be 70
connected to a mains socket, with a moulding for
receiving and fixing contact pins (13) for the current
conductors and an earthing conductor (14) for the
protective conductor characterized in that said
earthing conductor (14) comprises; 15

at least one annular groove (20) which is not
parallel to the earthing wire, whereby upon pressing
earthing wires together with the cylindrical body of
the earthing conductor (14), the wires are secured
so as to not slide or move outwardly in the longitu- 20
dinal body of said earthing conductor.

2. A safety contact plug according to Claim 1 wherein
said annular grooves (20) being set consecutively
one above another in regular distances in a direc- 25
tion perpendicular to the earthing wires.

3. A safety contact plug according to Claim 1 wherein
the edge parts (18) of the sheet material forming
cylindrical earthing conductor (14) body are tapered 30
so as to guide protective conductor ends into the
earthing conductor (14).

35

40

45

50

55



EP 1 575 129 A1

O

ta

at

O

Fig.1
11

13

= f
|
/ | |
19 14— ==
/’
15 | / B /\18
\ 16
12 17



EP 1 575 129 A1

20

/S )
\ 16/ \18
’ Fig.3
T 7
— \

20

18

Fig.4a Fig.4b



[y

EPO FORM 1503 03.82 (P04C01)

9

EP 1 575 129 A1

European Patent Application Number

) EUROPEAN SEARCH REPORT
Office EP 04 10 0954

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relev_ant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (Int.Cl.7)
D,Y |DE 39 11 316 A (TALLER GMBH) 1-3 HO1R4/20
11 October 1990 (1990-10-11) HO1R24/08
* figure 2 *
Y GB 569 366 A (AIRCRAFT MARINE PROD INC) 1-3
22 May 1945 (1945-05-22)
* page 2, line 70 - Tine 83; figure 2 *
A FR 1 561 752 A (THE THOMAS & BETTS CO0.) 1-3
28 March 1969 (1969-03-28)
* the whole document *
A US 2 800 638 A (HAMMELL KEMPER M) 1-3
23 July 1957 (1957-07-23)
* the whole document *
A DE 15 40 151 A (MERTEN GEB) 1
11 December 1969 (1969-12-11)
* figure 1 *
----- TECHNICAL FIELDS
SEARCHED (Int.CL7)
HO1R
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 13 August 2004 Arenz, R
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technological backgroUnd ettt e et et a s fe et ne e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EPO FORM P0459

EP 1 575 129 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 04 10 0954

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

13-08-2004
Patent document Publication Patent family Publication

cited in search report date member(s) date

DE 3911316 A 11-10-1990 DE 3807716 Al 28-09-1989
DE 3911316 Al 11-10-1990
DE 3911315 Al 11-10-1990
DE 3915852 Al 22-11-1990
DE 8817241 Ul 11-05-1995
EP 0332034 A2 13-09-1989
ES 2041356 T3 16-11-1993

GB 569366 A 22-05-1945  NONE

FR 1561752 A 28-03-1969  NONE

US 2800638 A 23-07-1957  BE 529586 A
CH 335319 A 31-12-1958
DE 1057193 B 14-05-1959
FR 1105730 A 07-12-1955
GB 754493 A 08-08-1956

DE 1540151 A 11-12-1969 DE 1540151 Al 11-12-1969
NL 6601976 A 25-08-1966

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	description
	claims
	drawings
	search report

