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Thus, according to the invention, an electrical connector of low-insertion
force comprises a male The present invention relates to an electrical con-
plug having at least one pin terminal and a female nector and more
particularly to an electrical connec-  socket having at least one contact
comprising a pair tor of plug-and-socket type which permits the inser-   5
of symmetrical contact pieces, which are adapted to tion of the male plug
into the female socket with a re-  come into resilient contact with the
opposite sides of duced insertion force.                             the
corresponding pin terminal. The slope of each of As Is well known,
electrical connectors of plug-  said pin terminal sides is reduced to zero,
and then and-socket type have been widely used. The male    the insertion
force levels off. This final constant value plug has pin terminals each
having parallel opposite  10  is indicated at [err]. sides and converging
slant surfaces whereas the fe-    As seen from Fig. 6, the tapering end of
the pin male socket has contacts each having contact pieces  terminal 1 has
opposite slant surfaces 2', 3' formed and being adapted to accommodate the
correspond-    symmetrically at a same angle [err] with respect to ing pin
terminal, keeping the parallel opposite sides  the center line C' of the
pin terminal 1'. This arrange- and converging slant surfaces of the pin
terminal in  15  ment causes the insertion force to rise simultaneously
resilient contact with the contact pieces of the contact.  on either side
of the pin terminal, and therefore, the Fig. 6 shows such a conventional
electrical con-  resultant Insertion force is twice as strong as the in-
nector of plug-and-socket type. As shown, the taper-  sertion force on
either side, as indicated in solid lines Ing end of a pin terminal 11 has
opposite slant surfac-  In Fig. 5. es 2' and 3' symmetrical with respect to
the center  20  US Patent 4,679,890 proposes an electrical con- axis C' of
the pin terminal rod. Likewise, a pair of con-  nector which is so designed
that the insertion force to tact pieces are symmetrical with respect to the
center  be applied between one side of a pin terminal and one axis C' of
the contact. Fig. 5 shows how the insertion  of the contact pieces of an
associated contact reach- force (ordinate) varies with the insertion depth
(ab-  es its peak value at a time different from when the in- scissa).
25  sertion force to be applied between the other side of As seen from this
graph, as the pin terminal pro-  the pin terminal and the other contact
piece reaches ceeds towards the final contact position with the tan-  its
peak value. This connector comprises a male plug gential angle increasing,
the insertion force increases  having terminal pins and a female socket
having con- until it has reached its peak value [err]. This value is
tacts. Each terminal pin has curved surfaces of differ- generally called
"insertion force". When the parallel  30  ent curvatures on its opposite
sides, and each contact opposite sides of the pin terminal reach the
contact  has a pair of contact pieces arranged symmetrically pieces the
insertion force is reduced. The tangential  with respect to the center axis
of the contact. This ar- angle which the contact pieces then make with the
pin  rangement prevents the simultaneous rise of the in- terminal is at a
maximum. The pin is trimmed exactly  sertion forces on the opposite sides
of the pin terminal into a desired curved surface by removing stretched
35  and prevents the doubling of the resultant insertion portions from the
punched piece or by reshaping    force, attaining insertion of the pin
terminal Into the somewhat deformed portions of the punched piece.
contact with a relatively low insertion force. This work is difficult, and
therefore pin terminals each  The US Patent electrical connector however,
has having more or less different curvatures on its oppo-  problems to be
solved. A pin terminal is punched out site sides are likely to result.
Thus, the insertion force   40  from a piece of metal sheet with the aid of
upper and cannot reach Its peak value on each side at a control-  lower
punching dies each having a curved blade. The led time. Stated otherwise,
the precise shaping of  punched piece of metal is a terminal so designed
that curved surfaces on the opposite sides of the pin ter-  the insertion
force to be applied between one side of minal requires the corresponding
precision in punch-  the corresponding pin terminal and one of the contact
ing dies used, and in subsequent trimming work.  45   pieces reaches its
peak value at a time different from The present invention provides an
electrical con-  when the insertion force to be applied between the nector
of low-insertion force type in which insertion  other side of the
corresponding pin terminal and the force reaches its peak value earlier on
one side of a  other contact piece reaches its peak value. pin terminal
than on the other side, the tip end of the  The improvement according to
the present inven- pin terminal having such a simple shape that the tip  50
tion Is that each of said pin terminals has a tapered end can be easily
formed into a desired shape which  end ending with a flat nose, said
tapered end compris- is exact enough to assure that the Insertion force
ing a first slant surface extending from one end of said reaches Its peak
value on either side at controlled  flat nose to said one side of pin
terminal and a second times.
slant surface extending from the other end of said flat The present
Invention also provides an electrical  55  nose to said the other side of
pin terminal, said first connector of low-insertion force type which
permits of  and second slant surfaces being inclined at a same mass
production of electrical connectors of exactly  angle with respect to the
center axis of said pin termi- 



the same insertion force characteristics.           nal, and the center of
equi-divisonal point of said flat 2    3                    EP035406381
4 nose being positioned somewhat beyond the center      4 and 5. In this
particular embodiment two pin termi- axis of said pin terminal, thereby
positioning said first  nals are used. Asingle pin terminal or a plurality
of ter- and second slant surfaces asymmetrical with respect   minals are
used. In these drawings less important to the center axis of said pin
terminal so as to put at  parts are omitted only for the sake of the
simplicity of different places, the intersections at which said first   5
the drawings. and second slant surfaces intersect with said one and    Fig.
2 is a side view of a pin terminal as viewed the other sides of pin
terminal, thus causing the Inser-  from a position [err] apart from that
which is viewed In tion forces on said first and second slant surfaces to
Fig. 1. reach their peak values at different times.              Each pin
terminal 2 has a tapered end A ending According to one embodiment of the
present in-  10   with a flat nose B. The tapered end Acomprises a first
vention said male plug has a single pin terminal. Ac-  slant surface 6
extending from one end D of the flat cording to another embodiment of the
present inven-   nose B to one side 8 of the pin terminal 2 and a second
tion said male plug has a plurality of pin terminals.  slant surface 7
extending from the other end E of the When the pin terminal of the male
plug is Inserted  flat nose B to the other side 10 of the pin terminal 2.
between the opposite contact pieces of the female  15   The first and
second slant surfaces 6, 7 are inclined socket, the insertion force reaches
its peak value on  at a same angle [err] with respect to the center axis
one side of the pin terminal earlier than on the other  C of the pin
terminal 2, and the center or equi- side, preventing simultaneous rise of
the insertion for-   divisional point of the flat nose B is positioned
some- ces on the opposite sides of the pin terminal to their  what beyond
the center axis C of the pin terminal 2, peak values, hence permitting
insertion of the pin ter-  20  thereby positioning the first and second
slant surfac- minal into the contact with a reduced insertion force.  es
asymmetrical with the center axis C of the pin ter- Advantageously, the tip
end of the pin terminal   Minal 2 so as to put at different places, the
intersec- can be easily formed into a precise shape as required  tions 9
and 11 at which the first and second slant sur- partly because the slant
and consecutive sides of the  faces 6 and 7 intersect with one and the
other sides pin terminal is straight rather than curved and partly  25   8
and 10 of the pin terminal 2 respectively, thus caus- because the slant
surfaces are inclined at the same   ing the insertion forces on the first
and second slant angle. This also, is advantageous to the shaping of
surfaces to reach their peak values at different con- punching dies into
precise shape and precise dimen-  trolled times. sions. To give a pin
terminal a precise shape as re-     Fig. 3 shows an enlarged side view of
the tapering quired, it suffices that the intersections at which the   30
end of the pin terminal 2. slant surfaces intersect with the parallel sides
of the  When the pin terminal 2 is inserted into a pair of pin terminal,
are precisely positioned.               contact pieces 4 and 5 of the
contact, first, the inser- One way of carrying out the present invention
will  tion force reaches its peak value on the side on which now be
described in detail with reference to drawings  the slant surface 6 of the
pin terminal 2 comes to con- which show one specific embodiment. In the
draw-   35  tact with the contact piece 5 of the contact, as seen ings:
from the curve [err] (broken lines) in Fig. 4. FIG. 1 is a longitudinal
section of the male plug    In a certain length of time the Insertion force
and female socket of an electrical connector in   reaches its peak value on
the side on which the slant accordance with the present invention;
surface 7 of the pin terminal 2 comes to contact with FIG. 2 is a side view
of a pin terminal as viewed   40  the contact piece 4 of the contact, as
seen from the from a position [err]apart from that which is      curve
[err] (broken lines) in Fig. 4. The resultant inser- viewed in Figure 1;
tion force [err] is indicated by the curve [err] solid lines. FIG. 3 Is an
enlarged side view of the pin terminal,  As seen from this curve, the peak
value F, of the re- showing the asymmetrical arrangement of oppo-
sultant insertion force curve [err] is far less than the site slant
surfaces with respect to the center axis;  45   double of the peak value of
the insertion force on each FIG. 4 is a graph showing how the insertion
force  side of the pin terminal 2. Thus, the pin terminal 2 can varies with
the insertion depth in the electrical  be inserted into the contact with a
reduced insertion connector of the present invention;               force.
FIG. 5 is a graph showing how the insertion force varies with the insertion
depth in a conventional  5o electrical connector; and
Claims FIG. 6 is an enlarged longitudinal section of the 



contact pieces of the connector showing the sym-  1. An electrical
connector of low insertion force metrical arrangement of the contact pieces
with      comprising a male plug (1) having at least one pin respect to the
center axis of the contact    55      terminal (2) and a female socket (3)
having at Referring to Figs. 1 to 4, a male plug 1 has pin ter-  least one
contact comprising a pair of symmetri- minals 2, and a female socket 3 has
contacts 5 each      cal contact pieces (4 and 5) which are adapted to
comprising a pair of opposite resilient contact pieces   come into
resilient contact with the opposite sides 3    3
EP0354063B1                      4 nose being positioned somewhat beyond
the center     4 and 5. In this particular embodiment two pin termi- axis
of said pin terminal, thereby positioning said first  nals are used.
Asingle pin terminal or a plurality of ter- and second slant surfaces
asymmetrical with respect  minals are used. In these drawings less
important to the center axis of said pin terminal so as to put at  parts
are omitted only for the sake of the simplicity of different places, the
intersections at which said first   5   the drawings. and second slant
surfaces intersectwith said one and    Fig. 2 is a side view of a pin
terminal as viewed the other sides of pin terminal, thus causing the inser-
from a position [err] apart from that which is viewed in tion forces on
said first and second slant surfaces to  Fig. 1. reach their peak values at
different times.              Each pin terminal 2 has a tapered end A
ending According to one embodiment of the present in-  10  with a flat nose
B. The tapered end A comprises a first vention said male plug has a single
pin terminal. Ac-  slant surface 6 extending from one end D of the flat
cording to another embodiment of the present inven-  nose B to one side 8
of the pin terminal 2 and a second tion said male plug has a plurality of
pin terminals.  slant surface 7 extending from the other end E of the When
the pin terminal of the male plug Is Inserted  flat nose B to the other
side 10 of the pin terminal 2. between the opposite contact pieces of the
female  15   The first and second slant surfaces 6, 7 are Inclined socket,
the Insertion force reaches its peak value on  at a same angle [err] with
respect to the center axis one side of the pin terminal earlier than on the
other  C of the pin terminal 2, and the center or equi- side, preventing
simultaneous rise of the insertion for-  divisional point of the flat nose
B is positioned some- ces on the opposite sides of the pin terminal to
their  what beyond the center axis C of the pin terminal 2, peak values,
hence permitting insertion of the pin ter-  20  thereby positioning the
first and second slant surfac- minal into the contact with a reduced
insertion force.  es asymmetrical with the center axis C of the pin ter-
Advantageously, the tip end of the pin terminal  minal 2 so as to put at
different places, the Intersec- can be easily formed into a precise shape
as required  tions 9 and 11 at which the first and second slantsur- partly
because the slant and consecutive sides of the  faces 6 and 7 Intersect
with one and the other sides pin terminal is straight rather than curved
and partly  25   8 and 10 of the pin terminal 2 respectively, thus caus-
because the slant surfaces are inclined at the same  ing the insertion
forces on the first and second slant angle. This also, is advantageous to
the shaping of  surfaces to reach their peak values at different con-
punching dies into precise shape and precise dimen-  trolled times. sions.
To give a pin terminal a precise shape as re-     Fig. 3 shows an enlarged
side view of the tapering quired, It suffices that the intersections at
which the   30   end of the pin terminal 2. slant surfaces intersect with
the parallel sides of the  When the pin terminal 2 is Inserted into a pair
of pin terminal, are precisely positioned.              contact pieces 4
and 5 of the contact, first, the inser- One way of carrying out the present
invention will  tion force reaches its peak value on the side on which now
be described in detail with reference to drawings  the slant surface 6 of
the pin terminal 2 comes to con- which show one specific embodiment. In the
draw-   35  tact with the contact piece 5 of the contact as seen ings;
from the curve [err] (broken lines) in Fig. 4. FIG. 1 is a longitudinal
section of the male plug    In a certain length of time the insertion force
and female socket of an electrical connector in  reaches its peak value on
the side on which the slant accordance with the present invention;
surface 7 of the pin terminal 2 comes to contact with FIG. 2 is a side view
of a pin terminal as viewed   40  the contact piece 4 of the contact, as
seen from the from a position [err] apart from that which is     curve
[err] (broken lines) In Fig. 4. The resultant Inser- viewed in Figure 1;
tion force S3 is indicated by the curve S, solid lines. FIG. 3 Is an
enlarged side view of the pin terminal,  As seen from this curve, the peak
value F, of the re- showing the asymmetrical arrangement of oppo-
sultant insertion force curve [err] is far less than the site slant
surfaces with respect to the center axis;  45   double of the peak value of
the insertion force on each FIG. 4 is a graph showing how the insertion
force  side of the pin terminal 2. Thus, the pin terminal 2 can varies with
the insertion depth in the electrical  be inserted into the contact with a
reduced insertion 



connector of the present invention;              force. FIG. 5 is a graph
showing how the Insertion force varies with the Insertion depth in a
conventional  50 electrical connector; and                        Claims
FIG. 6 is an enlarged longitudinal section of the contact pieces of the
connectorshowing the sym-  1. An electrical connector of low insertion
force metrical arrangement of the contact pieces with      comprising a
male plug (1) having at least one pin respect to the center axis of the
contact   55       terminal (2) and a female socket (3) having at Referring
to Figs. 1 to 4, a male plug 1 has pin ter-  least one contact comprising a
pair of symmetri- minals 2, and a female socket 3 has contacts 5 each
cal contact pieces (4 and 5) which are adapted to comprising a pair of
opposite resilient contact pieces  come into resilient contact with the
opposite sides 3    5                    EP 0 354 063 B1                  6
(8, 10) of the corresponding pin terminal (2), each  Einstbckkraft ihren
Spitzenwerterreicht, dadurch of said pin terminals being so designed that
the     gekennzeichnet, daB jeder der Steckstifte sin in Insertion force to
be applied between one side (8)   elner flachen Nase B auslaufendes
verfingtes of the corresponding pin terminal (2) and one of     Ende A
aufweist, das verjOngte Ende A eine sich the contact pieces (5) reaches its
peak value at a   5  von einem Ende D der flachen Nase B zu der ei- time
different from when the insertion force to be   nen Seite (8) des
Steckstiftes (2) erstreckende applied between the other side (10) of the
corre-    erste SchrAgflache (6) und sine sich von dem an- sponding pin
terminal (2) and the other contact      deren Ends E derflachen Nase B zu
der anderen piece (4) reaches its peak value, charactebized In   Seite (10)
des Steckstiftes (2) erstreckende zwei- that each of said pin terminals has
a tapered end   10  te Schragflache (7) umfa~t, die erste und die A ending
with a flat nose B, said tapered end A      zwbite Schragflalche (6,7)
unter dem gleichen comprising a f irst slant surface (6) extending from
Winkel in bezug auf die Mittelachse C des Stebk- one end D of said flat
nose B to said one side (8)   stiftes (2) geneigt sind und die Mitte oder
der of pin terminal (2) and a second slant surface (7)
Glelchteilungspunkt der flachen Nase B etwas extending from the other end E
of said flat nose   15  Oiber die Mittelachse C des Steckstiftes (2) hinaus
B to said the other side (10) of pin terminal (2),   positioniert ist,
wodurch die erste und die zwelte said first and second slant surfaces (6,
7) being    Schrfgflache asymmetrisch in bezug auf die Mit- Inclined at a
same angle with respect to the center  telachse C des Stbckstiftes (2)
positioniert sind, axis C of said pin terminal (2), and the center of   so
daB die Schnittpunkte, an denen sich die erste equi-divislonal point of
said flat nose B being   20  und die zweite,Schragflache (6 und 7) mit der
ei- positioned somewhat beyond the center axis C of      nen und der
anderen Seite (8 und 10) des Steck- said pin terminal (2), thereby
positioning said first  stiftes (2) schneiden, an unterschiedliche Stellen
and second slant surfaces asymmetrical with re-      gelegt sind, was
bewirkt, daM die Einsteckkrdfte spect to the center axis C of said pin
terminal (2)  an der ersten und der zweiten Schragflache ihre so as to put
at different places, the Intersections   25  Spitzenwerte zu
unterschledlichen Zeitpunkten at which said first and second slant surface
(6      errelchen. and 7) intersect with said one and the other sides (8
and 10) of pin terminal (2), thus causing the in-  2. Elektrischer
Verbinder von geringer Einsteckkraft sertion forces on said first and
second slant sur-   nach Anspruch 1, bei dem der Stecker (1) einen faces to
reach their peak values at different times.  30  einzigen Steckstift (2)
besltzt. 2. An electrical connector of low Insertion force ac-  3.
ElektrischerVerbindervon geringerEinsteckkraft cording to claim 1 wherein
said male plug (1) has    nach Anspruch 1, bel dem der Stecker (1) eine a
single pin terminal (2).                           Mehrzahl von
Steckstiften (2) besitzt. 35 3. An electrical connector of low Insertion
force ac- cording to claim I wherein said male plug (1) has  Revendications
a plurality of pin terminals (2). 1. Connecteur blectrique A faible force
d'Insertion, 40      constitu6 d'une fiche (1) comportant au moins
Patontanspriiche                                        une broche (2) et
une prise femelle (3) compor- tant au moins un contact constitu6 d'une
pairs 1. Elektrischer Verbinder von geringer Einsteck-        d'6lements de
contact sym6triques (4,5) qui sont 



kraft, bestshend aus einem Stecker (1) mit zu-       concus pour venir en
contact 6lastique avec les mindest elnem Steckstift (2) und einerSteckdose
45  c~tbs oppos6s (8,10) de la broche correspondan- (3) mit zumindest elnem
Kontakt mit elnem Paar       te (2), chaque broche 6tant congue de fagon
telle symmetrischer Kontaktstficke (4 und 5), dIe so       que la force
d'insertion A appliquer entre un cot6 elngerichtet sind, daBa sie mit den
gegenfiberlie-   (8) de la broche correspondante (2) et l'un des genden
Seiten (8,10) des entsprechenden Stock-       6lements de contact (5)
atteigne sa valeur de plc stiftes (2) In federnden Kontakt kommen, wobei
so   A un moment diffbrent de celui ou l'autre el6ment jeder der
Steckstifte so ausgelegt ist, dag die zwi-  de contact (4), lorsque la
force d'insertion est ap- schen einer Seite (8) des entsprechenden Steck-
pilqu6e sur l'autre dtb de la broche (2) atteint sa stiftes (2) und einem
der Kontaktsticke (5) auf-     valeur de pic, caracterisb en ce quo chacune
des zubringende Einsteckkraft ihren Spitzenwert zu       broches comporte
une extremlt6 tronconique (A) elnem Zeitpunkt errelcht, der unterachiedlich
ist  U5  se terminant par un nez plat (B), ladite extremit6 zu dem, an dem
die zwlschen der anderen Selte        tronconique (A) 6tant constitu6e
d'une premiere (10) des entsprechenden Steckstiftes (2) und         surface
inclinee (6) s'6tendant dune extremite dem anderen Kontaktstfick (4)
aufzubringende         (D) dudit nez plat (B) vers l'autre cOt6 (8) de la 4
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EP0354063B1                       8 broche (2), et une seconde surface
inciin6e (7) s'6tendant de I'autre extremite (E) dudit nez plat (B) vers
I'autre cotM (10) de la broche (2), leadites premlire et seconds surfaces
indin6es (6,7) 6tant Inclinees d'un meme angle, par rapport A    5 I'axe
central (C) de la broche (2), et Is centre du point d'equidivision du nez
plat (B) 6tant position- ne sensiblement au-dela de I'axe central (C) de
ladite broche (2), positlonnant ainsi lesdites pro- minre et seconde
surfaces inclinees de fagon dis-  1o sym6trique par rapport A l'axe central
(C) de la broche, de fagon A disposer en des endroite dif- ferents les
contacts des premlire et seconds sur- faces Inclinees (6,7) avec I'un et
I'autre des cdt6s (8,10) de la broche (2), amenant ainsi les forces   t5
d'insertion sur lesdites premlire et seconds sur- faces Inclin6es A
atteindre leurvaleurde pic A des moments diffirents. 2. Connecteur
electrique A faible force d'insertion   20 suivant la revendication I
caracterisb en ce qua la fiche mile comporte une simple broche (2). 3.
Connecteur 6lectrique A faible force d'lnsertlon suivant la revendication I
caracterise en ce que   25 la fiche mile comporte une pluralti de broches
(2). 30 35 40 45 50 55 111111111111111111111    


