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With this method a good low resistance con- nection is possible without any
risk of disturbing This invention relates generally to a method of  the pin
location surfaces. attaching a wire conductor to a plug pin in the     In
one preferred method the groove and recess manufacture of electric plugs,
especially plugs    5    extend laterally across a surace at the upper end
intended for use with sockets of mains supply     of the pin, which is
suitable for pins of rectangular circuits.
or square cross-section. In an alternative method It is known in the
manufacture of electrical,   the groove and recess extend longitudinally
the plugs to attach the ocnductor wires of a cable    full length of the
pin. permanently to respective plug pins and then to   10  A better
understanding of the invention will be mould a plug body over the pin ends
to encap-     had from the following detailed description given sulate the
pin-to-wire connections. Plugs made in  with reference to the accompanying
drawing, in this way can be of advantage since when supplied  which: with
an appliance there is no danger of the         Figure 1 is a front view of
a plug pin ready for applicable cable being wired to a plug incorrectly.
15   attachment to a conductor wire; Various methods of attaching the
conductor wires    Figure 2 is a top plan view of the completed to the pins
have been proposed. According to one  connection; proposal a pin made by
slicing from an extrusion    Figure 3 is a section taken along the line
ll-l1l is provided with a groove into which the conduc-  in Figure 2; tor
wire is placed and a side of the groove is then  20   Figure 4 is a side
view of another plug pin ready deformed by a percussive tool to clamp the
for connection to a conductor wire; iductor wire. For economy it is an
advantage If-  -  Figure 5 is an end view of the pin shown in can be made
by cutting from an extrusion .  Figure 4; out requiring any subsequent
machining             Figure 6 is a top view of the pin after attachment
operations to enable a conductor wire to be   25   of the wire; and
attached to it The previously proposed method
Figure7isaviewsimilartoFigure5showing an has a drawback however since the
act of cold      alternative shape for the pin. deforming the pin to grip
the conductor can         The pin 1 of Figures 1-3 is made by cutting
disturb the surfaces of the pin which serve to    from an extruded rod, the
profile of the extrusion locate the pin during the moulding of the body.
30   being as seen in Figure 1. The pin has lateral In DE-C--628084 there
is described a method     chamfers at its forward end and an enlarged head
of connecting an insulated conductor to a metal   2 of generally
rectangular configuration at the part such as a contact part, by melting
the       other end. Extending across the top surface of the material of
the metal part with an electric current   head 2 is a shallow recess with
parallel side walls to. embed the conductor. The conductor is laid   35
and a flat bottom wall 3. A U-shaped groove 4 into a groove in the metal
part having a width    extends along the bottom wall 3 and is of suffi-
which matches the conductor diameter. An elec-    cient depth to receive
the stranded wire conduc- trode is applied to the outer surface of the
metal  tor 5 of a cable lead 6. part for melting the metal on each side of
the      To connect the lead to the pin, the conductor, groove. By this
method a good low resistance   40   stripped of insulation, is laid into
the groove 4. An connection is possible However, the surface of
electrode 7 having a diameter greater than the: the metal part against
which the  electrode  is.  width of groove 4 but less than the width of the
mssed. may still be disturbed because of molten  recess, is lowered into
contact with the bottom' metal squeezing. out between the electrode and
wall 3 either side of groove 4 at a central portion A metal part and
upsetting the surface..          45   of the pin head. The electrode Is
connected to a. According to the present invention there is    resistance
welding machine. The material at the provided a method of connecting a wire
conduc-    sides of the groove 4 In region A is heated by the tor to a
metal contact part having a groove      electric current flowing between
the pin and :therein, comprising the steps of laying the con-  electrode
and Is deformed under heat to embed ductor In the groove, applying an
electrode   50   and effectively stake the conductor 5 to the pin 1.
against the contact part on either side of the    A secure and low
resistance joint is obtained. groove, passing an electric, heating current
be       without any risk of disturbing the location sur e _. tween the
contact part and the electrode to soften  faces of the pin.' the material
of the contect part at the sides of the  In a subsequent body moulding step
the top groove and to displace the softened material to    55    surface 8
of the pin head' may be acted upon by embed the conductor in the material
of the con-  procuberances on a cover to hold the  pin in 'tact part
characterized in that the contact part is a  position, which means that the
pin dimensions plug pin and is provided with a recess of greater
including the head, height X must be maintained width than the tip of the
electrode, the groove is   to close tolerances. By providing the recess
into formed along the bottom wall of the recess, and   60   which the
electrode 7 fits it is ensured that the the. electrode is applied against
the bottom wall of  disruption to the top of the pin is confined within the
recess either side of the groove so that the  this recess so that the upper
surface 8 remains conductor is attached to the pin without disturb-
undisturbed and undamaged. ing the surface of the pin at either side of the
In Figures 4 to6 there is illustrated a plug pin 10 recess               65
of substantially circular cross-section formed by 2   
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an extruded rod. Extending      2. A method according to claim 1,  wherein
the along the pin over its full length are a recess 11  groove extends
across an end surface of the pin. and a groove 12, the latter being located
at the      3. A method according to claim 1, wherein the centre of the
flat bottom wall of the recess. Both  groove extends longitudinally of the
pin. the recess 11 and the groove 12 are produced during extrusion of the
rod from which the pin is   Patentansprfiche cut so the profile of the
extruded rod is as seen in Figure 5. The connection of a conductor 13 to
the     1. Verfahren zum Verbinden sines Leduriew pin is essentially as
described above in connec     drahtes (5) mit einem Metalikontaktteil 1;
lOt, d6 tion with Figures 1-3. An end portion of the wire,   to   eine
Rille (4; 12) darin aufweist, enthaltend de stripped of insulation, is laid
into the groove 12 at  folgenden Schritte: Einlegen des Leiters in die one
end of the pin, which end will be the upper     Rille, Anbringen einer
Elektrode (7) an dem Kon end in the finished plug. An electrode of diameter
taktteil zu beiden Seiten der Riule und Hindurchlol-: greater than the
width of the groove 12 but less    ten eines elektrischen Heizstroms
rwischen deM than the width of the recess I1 is moved into   15
Kontaktteil und der Elektrode (7), urn das Metall; contact with the bottom
wall of the recess above    des Kontaktteils an den Seiten der Rille zu
erwei- the conductor wire. The material of the pin heated  chen und das
erweichte Material zu verdrAngen, by the electric current flowing between
the pin     urn den Leiter in dem Material des Kontaktteils and electrode
is displaced locally under heat in    einzubetten, dadurch gekennzeichnet,
dal der the region A where the electrode is applied, and   20   Kontaktteil
ein Steckerstift ist und mit einer Vertle- the wire becomes embedded in the
material of        fung (3; 11) von gr6Berer Breite als die Spitze der the
pin and effectively staked to it. The deforms-  Elektrode (7) versehen ist,
daB die Rifle (4; 12) tion to the pin is confined within the recess 11 and
LAngs der Bodenwand der Vertiefung ausgebildet the outer surfaces of the
pin are not disturbed.    ist, und dalB die Elektrode an der Bodenwand der
Although Figures 4 to 6 refer to pins of circular   25   Vertiefung zu
beiden Seiten der Riule derart ange. cross-section the same principles are
applicable    bracht wird, daB der Leiter an dern Stift befestigt to pins
which are square or rectangular in cross-   wird, ohne dalB die Oberfliche
des Stiftes zu section. For example, Figure 7 shows the end        beiden
Seiten der Vertiefung gestdrt wird. profile of a rectangular pin 14 formed
by extru-      2. Verfahren nach Anspruch 1, bei dem die Rille sion with a
recess 11 and groove 12 running    30   sich quer Ober eine Stirnseite des
Stiftes erstreckt. continuously along one side face. A conductor         3.
Verfahren nach Anspruch 1, bei dem die Rille may be secured to the pin in
exactly the same way   sich in LUngsrichtung des Stiftes erstreckt. as
described above. The above described methods of attaching a
Revendications conductor to a pin according to the invention   35 enables a
good electrical connection to be            1. Procdd6 de connexion d'un
conducteur en obtained at low cost, the pins can be made         forme de
fit (5) a une partie de contact metallique economically by extrusion
without requiring any     (1; 10) comportant une encoche (4; 12), compre-
machining, and dimensional tolerances are easily    naflt les operations
qui consistent A placer Is maintained;                                   40
conducteur dans l'encoche, A appliquer une 61ec- trode (7) contra la partie
de contact de part et Claims
d'autre de l'encoche et faire passer un courant de chauffage 6lectrique
entre la partie de contact et 1. A method of connecting a wire conductor
(5)      1'6lectrode (7) afin d'amollir le mat6riau de la to a metal
constact  part (1; 10) having a groove (4;   45   partle de contact de part
et d'autre de l'encoche et 12) therein, comprising the steps of laying the
de diplacer le mat6riau amolli pour encastrer Ie conductor in the groove,
applying an electrode (7)  conducteur dens le materiau de la partie de
against the contact part on either side of the      contact, caracteris6 en
ce quo la partie de contact groove, and passing an electric heating current
est une fiche mile et est dotde d'un 6videment (3, between the contact part
and the electrode (7) to   so   11) d'une largeur plus grande que cells de
la soften the material of the contact part at the sides  points de
l'6lectrode (7), 1'encoche (4; 12) est of the groove and to displace the
softened          form~e le long de la paroi de fond de N'videment,
material to embed the conductor in the material     et l'electrode est
appliquee contre la paroi de fond of the contact part, characterized in
that the      de l'6videment de part et d'autre de l'encoche de contact
part is a plug pin and is provided with a   55   sorte qua le conducteur se
fixe 3 la fiche sans recess (3; 11); of greater width than the tip of the
d6former la surface de Ia fiche de part et d'autre electrode (7) the groove
(4; 12) is formed along    de l'6videmrnt. the bottom wall of the recess,
and the electrode is   2. Proc6d6 salon la revendication 1, oCi l'en-
applied against the bottom wall of the recess       coche s'6tend
transversalement a une surface either side of the groove so that the
conductor is  60   terminale de la fiche. attached to the pin without
disturbing the surface    3. Proc6d6 sclon Ia revendication 1, o0 l'en- of
the pin at either side of the recess.                coche s'6tend
longitudinalement A la fiche. 65 3    



3                   0 117 953                        4 cutting a length
frorh an extruded rod. Extending     2. A method according to claim 1,
wherein the along the pin over its full length are a recess 11   groove
extends across an end surface of the pin. and a groove 12, the latter being
located at the      3. A method according to claim , wherein the centre of
the flat bottom wall of the recess. Both  groove extends longitudinally of
the pin. the recess 11 and the groove 12 are produced    5 during extrusion
of the rod from which the pin is   Patentanspreche cut so the profile of
the extruded rod is as seen in Figure 5. The connection of a conductor 13
to the    1. Verfahren zum Verbinden eines Leitunga. pin is essentially as
described above in connec-    drahtes (5) mit einem Metalikontaktteil (11 1
0h due tion with Figures 1-3. An end portion of the wire,   10   sine Rille
(4; 12) darin aufweist, enthaltend die stripped of insulation, is laid into
the groove 12 at  folgenden Schritte: Einlegen des Leiters in die one end
of the pin, which end will be the upper     Rills, Anbringen einer
Elektrode (7) an dem Konw end in the finished plug. An electrode of
diameter  taktteil zu beiden Seiten der Rille und Hindurchiel- greater than
the width of the groove 12 but less    ten eines elektrischen Heizstroms
zwischen demn than the width of the recess 11 is moved into   15
Kontaktteil und der Elektrode (7), urn das Metall contact with the bottom
wall of the recess above    des Kontaktteils an den Seiten der Rille zu
erwei- the conductor wire. The material of the pin heated  chen und das
erweichte Material zu verdrdngen, by the electric current flowing between
the pin     urn den Leiter in dem Material des Kontaktteils and electrode
is displaced locally under heat in    einzubetten, dadurch gekennzeichnet.
daB der the region A where the electrode is applied, and    20
Kontaktteil ein Steckerstift ist und mit einer Vertie- the wire becomes
embedded in the material of        fung (3; 11) von grdoGerer Breite als
die Spitze der the pin and effectively staked to it. The deforms-
Elektrode (7) versehen ist, daB die Rille (4: 12) tion to the pin is
confined within the recess 11 and  LUngs der Bodenwand der Vertiefung
ausgobildet the outer surfaces of the pin are not disturbed.    ist, und
dalB die Elektrode an der Bodenwand der Although Figures 4 to 6 refer to
pins of circular   25   Vertiefung zu beiden Seiten der Rillo derart ange-
cross-section the same principles are applicable    bracht wird, dal der
Leiter an dem Stift befestigt to pins which are square or rectangular in
cross-   wird, ohne dal die Oberfliche des Stiftes zu section. For example,
Figure 7 shows the end        beiden Seiten der Vertiefung gestort wird.
profile of a rectangular pin 14 formed by extru-      2. Verfahren nach
Anspruch 1, bei dom die Rillo sion with a recess 11 and groove 12 running
30   sich quer Ober eine Stirnseite des Stiftes erstreckt. continuously
along one side face. A conductor         3. Verfahren nach Anspruch 1, bei
dem die Rille may be secured to the pin in exactly the same way   sich in
LAngsrichtung des Stiftes erstreckt. as described above. The above
described methods of attaching a        Rovendications conductor to a pin
according to the invention   35 enables a good electrical connection to be
1. Procid6 de connexion d'un conducteur en obtained at low cost, the pins
can be made          forme de fil (5) A une partie de contact m6tallique
economically by extrusion without requiring any     (1; 10) comportant une
encoche (4 12), compre- machining, and dimensional tolerances are easily
nant les operations qui consistent a placer le maintained.
40   conducteur dans l'encoche, A appliquer une 6eec- trode (7) contre la
partie de contact de part et Claims
d'autre de l'encoche et faire passer un courant de chauffage 6lectrique
entre la partie de contact et 1. A method of connecting a wire conductor
(5)    1'6lectrode (7) afin d'amollir le matdriau de la to a metal contact
part (1; 10) having a groove (4;   45   partie de contact de part at
d'autre de lencoche et 12) therein, comprising the steps of laying the
de d6placer le mat6riau amolli pour encastrer le conductor in the groove,
applying an electrode (7)  conducteur dans Ie matdriau de la partie de
against the contact part on either side of the      contact, caract6risd en
ce quo la paitie de contact groove, and passing an electric heating current
est une fiche male et est dot6e d'un 6videment (3, between the contact part
and the electrode (7) to   so   11) d'une largeur plus grande quo cello de
la soften the material of the contact part at the sides  pointe de
l'6lectrode (7), 1'encoche (4; 12) est of the groove and to displace the
softened          formde le long de la paroi de fond de l'6videment,
material to embed the conductor in the material     et 1'electrode est
appliqu6e contre la paroi de fond of the contact part, characterized in
that the      de l'videment de part et d'autre dolencochedo contact part Is
a plug pin and is provided with a   55   sorte que le conducteur se fixe a
la fiche sans recess (3; 11) of greater width than the tip of the  d6former
la surface de la fiche de part et d'autre electrode (7), the groove (4; 12)
is formed along   de I'6videment the bottom wall of the recess, and the
electrode is   2. Procid6 selon la revendication 1, oi l'en- applied
against the bottom wall of the recess       coche s'6tend transversalement
A une surface either side ofthe groove so that the conductor is  so
terminale de la fiche. attached to the pin without disturbing the surface
3. Proc6dd selon la revendication 1, oua l'en- of the pin at either side of
the recess.            coche s'dtend longitudinalement A la fiche. 3    


