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Description

This invention relates to multi-contact electrical
connectors and particularly to connectors having
receptacle contacts which are of flat stamped
sheet metal.

High quality multi-contact electrical connectors
are usually provided with cylindrical receptacle
contacts in the receptacle portion and cylindrical
pins in the plug portion. The pins and sockets may
be either solid screw machine parts or they may
be stampings which have been formed into
hollow cylinders as receptacles or pins.

Electrical contacts can be produced as flat
stampings at considerably lower cost than can
cylindrical contacts. However, flat stamped con-
tacts are used to only a limited extent and they are
not ordinarily used for high quality connectors of
the pin and socket type where good electrical
performance and a high degree of reliability are
required. The present invention is directed to the
achievement of a multi-contact electrical connec-
tor having flat stamped contacts therein which is
capable of electrical and mechanical performance
which is comparable to that of a high quality pin
and socket type connector of the type currently
being used.

Electrical contacts produced as flat stampings
with twisted contact arms are specifically known
from DE—C—1,082,695 and WO—A—8,301,346.
The latter document also discloses an electrical
connector of the type comprising an insulating
housing having a mating face, a rear face, and a
contact-receiving cavity extending therethrough
from the rear face to the mating face, a contact
terminal in the cavity, the contact terminal having
a mounting portion which is proximate to the rear
face and a contact arm which is proximate to the
mating face.

The electrical connector of the present inven-
tion is characterized in that the contact terminal is
a flat stamped sheet metal member having oppo-
sitely facing major rolled surfaces and oppositely
facing side edges, the cavity has opposed
sidewalls and opposed endwalls, the oppositely
facing major surfaces of the terminal are parallel
to the sidewalis, the opposed endwalls each have
converging surfaces which intersect to form a V-
notch which extends inwardly from the contact
receiving face, the side edges of the contact
terminal being centered in the roots of the V-
notches.

The contact arm is twisted with respect to the
mounting portion, through an angle of 90° so that
the major surfaces of the arm define planes which
extend normally of the planes defined by the
major surfaces of the mounting portion, the con-
tact arm having side edges which extend along its
length and having a width, as measured between
its side edges, which is substantially greater than
the thickness of the contact terminal as measured
between the major surfaces thereof. The cavity
has a rear portion which extends inwardly from
the rear face and a forward portion which extends
inwardly from the mating face, the mounting
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portion of the terminal being in the rear portion
and the contact arm being in the forward portion.

In accordance with a further embodiment a first
pair of stabilizing projections extend laterally of
the axis of the terminal at a location adjacent to
the contact arm and a second pair of stabilizing
projections extend laterally of the axis at a loca-
tion spaced from the contact arm. The second pair
of projections extend laterally a greater distance
than the first pair of projections whereby during
insertion of the terminal into the cavity, the first
pair of projections gouge into the grooves and
enlarge the grooves, and the second pair of
projections also gouge into the grooves, and
when the terminal is fully inserted, the mounting
portion will be held in the cavity by the projec-
tions of both pairs.

The invention will now be further described
with reference to the accompanying drawings, in
which:

Figure 1 is a perspective view of a connector in
accordance with the invention exploded from the
surface of a circuit board and showing a contact
terminal exploded from the connector.

Figure 2 is a cross sectional view taken along
the lines 1—1 of Figure 1 but showing the connec-
tor assembled to the circuit board.

Figure 3 is a plan view of a short section of
contact terminals in accordance with the inven-
tion.

Figure 4 is a view taken along the lines 4—4 of
Figure 1.

Figure 5 is a view taken along the lines 5—5 of
Figure 4.

Figure 6 is a view looking in the direction of the
arrows 6—6 of Figure 2.

Figure 7 is a view similar to Figure 6 which
illustrates the seif-centering of a contact terminal
during insertion into a cavity.

Figure 8 is a perspective view of a core pin used
in the molding of a cavity housing in accordance
with the invention.

Figures 1 and 2 show a connector 2 in accord-
ance with the invention which serves to connect
compact pins in a complimentary connector to
conductors 4 on the lower surface 7 of a circuit
board 8. The connector 2 comprises an insulating
housing 10 having a mating face 12, a rear face
14, and cavities 16 which extend through the
housing from the mating face to the rear face. The
housing is of molded insulating material, prefer-
ably a thermoplastic which can be deformed
slightly when the terminals are inserted in the
cavities as will be described below.

The housing has integral ears 20 by means of
which it is secured to the surface of the circuit
board 8, fasteners 22 being provided for this
purpose as indicated. The forward portion of the
housing has a trapezoidal projection 24 and the
mating face 12 is the face of this projection. The
connector shown also has sheet metal shielding
26 surrounding the forward portions of the hous-
ing.

The contact terminals 18 are produced in con-
tinuous strip form with each of the terminals
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being connected to a carrier strip 27, see Figure 3.
The terminals are produced as flat stampings
having an enlarged central mounting portion 28,
an integral solder post portion, and at least one
contact arm. The enlarged mounting portion 28
has oppositely facing major surfaces 30, 32 (Fig-
ure 6) which were the rolled surfaces of the strip
stock metal from which the terminal was
stamped. The mounting portion has upper and
lower side edges 34, 36 which are sheared edges
and which have a width equal to the thickness of
the stock metal.

The first pair of retaining projections 38 are
provided on the mounting portion adjacent to the
left-hand end of this portion of the terminal and
these projections 38 extend slightly beyond the
adjacent edge portions. A second pair of projec-
tions 40 are provided rightwardly of the projec-
tions 38 as viewed in Figure 3 and the projections
40 extend slightly beyond the projections 38.
These projections assist in retaining the terminal
in the cavity as will be explained below.

The mounting portion has a rearward edge 42
and a centrally extending post 44 which is twisted
as shown in Figure 1 when the terminal is inserted
into the housing and the housing is assembled to
the circuit board as shown in Figure 2. The post
may be soldered to the conductor as shown at 46.

A pair of contact arms 48 extend from the left-
hand end, as viewed in the drawing, of the
mounting portion 28 and these arms are twisted
in opposite directions through an angle of sub-
stantially 90° as shown at 50 at a location adjacent
to the mounting portion. The arms thus have
opposed rolled surfaces and a contact zone as
shown at 51 is provided on each arm by bending
the end portion of the arm as shown at 52. The
width of the contact zone is the distance between
the side edges 49 of the arms as shown in Figure
3. Advantageously, the contact zones 51 are
plated with a contact metal, such as gold, and this
plating operation can be carried out when the
terminals are in strip form. The gold plating can
therefore be provided only in the contact zone of
the contact arms thereby reducing the plating
costs for the terminal.

Each of the cavities 16 has a rear portion 56
which receives the mounting portion 28 of the
terminal and a forward portion 58 which receives
the contact arms of the terminal. Each cavity has
opposed sidewalls 60 which extend from the rear
face 14 substantially to the inner end 72 of the
cavity which is adjacent face 12. These sidewalls
are substantially parallel but are tapered very
slightly towards each other in accordance with
good molding practice. Inclined lead in surfaces
61 are provided on the sidewalls adjacent to the
rear face 14 to guide the terminals into the
cavities.

Each cavity has opposed end walls, the end-
walls having rearward portions 62 and forward
portions 70, see Figure 5. In the rearward portion
62 of the cavity, the endwalls 62 have convergent
surfaces 64 which extend from the sidewalls
obliquely towards each other and which intersect
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to form a groove in the form of a V-notch 66. This
V-notch extends to a triangular ramp 68 in each of
the endwalls and the endwalls in the forward
portion of the cavity are again substantially paral-
lel to each other as shown at 70 in Figure 2. A
circular opening 74 is provided in the inner end 72
of the cavity which extends to the mating face 12,
this opening merging with a conical surface 76
which serves as a guide surface when a pin is
inserted into the opening. The terminals 18 are
inserted into the cavities from the rear face 14 (the
contact receiving face). This operation is carried
out with a contact terminal insertion machine.

The twisting of the contact arms provides a flat
rolled surface for the contact surfaces 51 of the
arms rather than a sheared edge surface as noted
above. Also, the contact arms can be relatively
wide, significantly wider than the thickness of the
metal stock from which the terminal was
stamped.

Because of the width of the contact arms 48, as
measured between their side edges, the cavity 16
must be of sufficient width as measured between
the sidewalls 60, in its rearward portion to permit
insertion of the arms therethrough until the ter-
minal is fully inserted. This means that the rela-
tively thin mounting portion 28 must be
supported in the relatively wide rearward portion
of the cavity. Good support for the terminal is
obtained by virtue of the provision of the V-
notches 66 and the projections 38, 40 on the
mounting portion of the terminal. As the terminal
is inserted, the leading projections 38 gouge into
the V-notch very slightly and form a furrow. As
insertion continues, the second projections 40.
gouge into the previously formed furrow by a-
slight additional amount and when the terminal
comes to rest, the mounting portion will be held
by interference fits in the vicinity of all four
projections 38, 40. If the material is a thermo-
plastic which is capable of some flow, it will tend
to flow around the surfaces 30, 32 in the vicinity of
the projections 38, 40 and the terminal will be
firmly held in the cavity.

A further distinct advantage of the form of
cavity shown is that during insertion of a terminal
into a cavity, it is impossible to align the edges 34,
36 perfectly with the V-notches 66 in the endwalls.
However, during the initial stages of insertion and
when the projections 38 engage the surface adja-
cent to the opposed V-notches, the terminal will
be slightly reoriented and will find its own center
line in the cavity. In other words, the form of the
cavity compensates for any slight misalignment
of the terminal when insertion is carried out. As a
result, the terminal will be precisely located in the
cavity in the completed connector. Figure 7 shows
a slightly misaligned terminal at the beginning of
the terminal inserting operation. As insertion
proceeds, the projections will slide over the
inclined surfaces 64 until they are sealed in the V-
notches 66 in the endwalls.

Figure 8 shows the core pin used to produce
cavities in the connector, the surfaces of the core
pin being identified by the same reference



5 EP 0144128 B1 6

numerals, differentiated by prime marks, as are
used in the foregoing description of the cavity. It
will be noted that the core pin has pilaster-like
projections 78’ centrally located on its surfaces
60’. These projections are merely provided for the
purpose of strengthening the core pin and they
produce the recesses 78 in the cavity shown in
Figure 5.

Terminals in accordance with the invention can
be produced in any desired size and in fact can be
manufactured in sizes which are comparable to
the sizes of the smallest conventional pin and
socket terminals. For example, one embodiment
of a terminal in accordance with the invention has
an overall length from the tip of the contact arms
to the right-hand edge of the mounting portion of
the 9.76 mm. The arms have a width of 0.62 mm
which is substantially twice the thickness of the
mounting portion which is 0.32 mm.

Connectors in accordance with the invention
can be used in place of connectors having con-
ventional cylindrical sockets which are more
expensive to manufacture than the flat stamped
terminals 18. The terminals 18 can be inserted
into the cavities by an automatic insertion
machine at a very fast rate and the terminals will
be properly located by virtue of the self-aligning
feature illustrated in Figures 7 and 6.

Claims

1. The electrical connector (2) of the type com-
prising an insulating housing (10) having a mat-
ing face {12), a rear face (14), and a contact-
receiving cavity (16) extending therethrough from
the rear face to the mating face, a contact terminal
{18) in the cavity, the contact terminal having a
mounting portion which is proximate to the rear
face and a contact arm which is proximate to the
mating face, the connector being characterized in
that:

the contact terminal (18) is a flat stamped sheet
metal member having oppositely facing major
rolled surfaces (30, 32) and oppositely facing side
edges (34, 36),

the cavity (16} having opposed sidewalls (60)
and opposed endwalls {62), the oppositely facing
major surfaces (30, 32) of the terminal {18) being
parallel to the sidewalls (60), the opposed end-
walls (62) each have converging surfaces (64)
which intersect to form a V-notch (66) which
extends inwardly from the contact receiving face
(14), the side edges {34, 36) of the contact terminal
(18) being centered in the roots of the V-notches
{66).

2. An electrical connector as set forth in claim 1
characterized in that a contact arm (48} is twisted
(50), with respect to the mounting portion {28},
through an angle of 90° so that the major surfaces
of the arm define planes which extend normally
of the planes defined by the major surfaces (30,
32) of the mounting portion {28), the contact arm
(48) having side edges (49) which extend along its
length and having a width, as measured between
its side edges {49), which is substantially greater
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than the thickness of the contact terminal as
measured between the major surfaces (30, 32)
thereof.

3. An electrical connector as set forth in claim 1
or 2 characterized in that the cavity (16) has a rear
portion (56) which extends inwardly from the rear
face (14) and a forward portion {58) which extends
inwardly from the mating face (12}, the mounting
portion (28) of the terminal being in the rear
portion (56) and the contact arm (48) being in the
forward portion (58).

4. An electrical connector as set forth in claim 3
characterized in that the mounting portion has a
first pair (38) of stabilizing projections extending
laterally of the axis of terminal at a location
adjacent to the contact arm (48) and a second pair
(40) of stabilizing projections extending lateraily
of the axis at a location spaced from the contact
arm (48), the second pair (40) of projections
extending laterally a greater distance than the
first pair (38) of projections whereby during inser-
tion of the terminal into the cavity, the first pair
(38) of projections gouge into the grooves (64)
and enlarge the grooves, and the second pair (40)
of projections also gouge into the grooves, and
when the terminal is fully inserted, the mounting
portion (28) will be held in the cavity by the
projections of both pairs.

5. An electrical connector as set forth in any
preceding claim characterized in that the contact
terminal (18) has two arms (48) extending from
the mounting portion (28).

6. An electrical connector as set forth in any
preceding claim characterized in that the terminal
{18) has an integral solder post {44) which extends
from the mounting portion (28) at the rear face.

7. An electrical connector as set forth in claim 5
characterized in that each of the arms (48) has a
contact portion {51), the contact portions being
opposed to each other and being plated with a
contact metal which was plated onto the contact
portions prior to twisting of the arms.

Patentanspriiche

1. Elektrischer Verbinder {2) derjenigen Art die
ein isolierendes Gehause (10) mit einer Pafldche
(12) aufweist, sowie eine hintere Fidche 14 und
einen Kontaktaufnahmehohiraum (16), der sich
von der hinteren Fiiche zur PaBflache hindurcher-
streckt, mit einem Kontaktanschiu@ (18) in dem
Hohiraum, der einen Montageabschnitt besitzt,
welcher in der Néhe der hinteren Fldche ange-
ordnet ist, sowie einen Kontaktarm, der in der
Nahe der PaRfliche angeordnet ist, dadurch
gekennzeichnet, dal} der KontaktanschiuB (18) ein
flaches gestanztes Metallblechelement ist, das
entgegengesetzt wegragende gewalzte Haupt-
oberflachen (30, 32) und entgegengesetzt wegra-
gende Seitenrinder (34, 36) besitzt, daR® der Hohl-
raum (16) gegeniiberstehende Seitenwénde (60)
und gegeniiberstehende Endwénde (62) besitzt,
wobei die entgegengesetzt ausgerichteten Haupt-
oberflichen (30, 32) des Anschlusses (18) parallel
zu den Seitenwinden (60) verlaufen, die gegen-
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iberstehenden Endwiénde (62) jeweils konvergie-
rende Oberflachen (64) besitzen, die zur Bildung
einer V-Kerbe (66) einander schneiden, welche
sich von der Kontaktaufnahmeflache (14) ein-
wirts erstreckt, und wobei die Seitenrdnder (34,
36) des Kontaktanschlusses {18) in den Wurzeln
der V-Kerben (66} zentriert sind.

2. Elektrischer Verbinder nach Anspruch 1,
dadurch gekennzeichnet, daB ein Kontaktarm (48)
beziiglich des Montageabschnitts (28) um einen
Winkel von 90° verdreht (50) ist, so dal® die
Hauptoberflichen des Arms Ebenen definieren,
welche sich senkrecht zu den Ebenen erstrecken,
welche durch die Hauptoberflichen (30, 32) des
Montageabschnitts (28) definiert sind, und daf3
der Kontaktarm {48} Seitenrander {49) besitzt,
welche sich entlang seiner Lange erstrecken und
eine Breite gemessen zwischen den Seitenkanten
(49) haben, die wesentlich gréRer ist als die Dicke
des Kontaktanschiusses gemessen zwischen sei-
nen Hauptoberflachen (30, 32).

3. Elektrischer Verbinder nach Anspruch 1 oder
2, dadurch gekennzeichnet, dal} der Hohlraum
(16) einen hinteren Abschnitt {66} besitzt, der sich
von der hinteren Flache (14) einwérts erstreckt,
sowie einen vorderen Abschnitt {58), der sich von
der PaRflache (12) einwdrts erstreckt, und daf® der
Montageabschnitt (28) des Anschlusses in dem
hinteren Abschnitt (56) angeordnet ist und der
Kontaktarm (48) in dem vorderen Abschnitt (58).

4. Elektrischer Verbinder nach Anspruch 3,
dadurch gekennzeichnet, daB der Montageab-
schnitt ein erstes Paar (38) von stabilisierenden
Vorspriingen besitzt, die sich seitlich der Achse
des Anschlusses an einer Stelle in der N&he des
Kontaktarms (48) erstrecken, sowie ein zweites
Paar (40) von stabilisierenden Vorspriingen, die
sich seitlich der Achse an einer Stelle im Abstand
zum Kontaktarm (48) erstrecken, daf} das zweite
Paar (40) von Vorspriingen sich seitlich Giber eine
groBere Strecke als das erste Paar (38) von Vor-
spriingen erstreckt, wodurch beim Einsetzen des
Anschlusses in den Hohlraum das erste Paar (38)
der Vorspriinge in die Nuten (64) eingrébt und die
Nuten vergréBert, und das zweite Paar (40) von
Vorspriingen ebenfalls in die Nuten eingrébt, und
wenn der AnschluB vollstindig eingesetzt ist, der
Montageabschnitt (28} in dem Hohiraum durch
die Vorspriinge beider Paare gehalten wird.

5. Elektrischer Verbinder nach einem der vor-
hergehenden Anspriiche, dadurch gekennzeich-
net, daR der KontaktanschiuB (18) zwei Arme (48)
besitzt, die sich von dem Montageabschnitt (28)
wegerstrecken.

6. Elektrischer Verbinder nach einem der vor-
hergehenden Anspriiche, dadurch gekennzeich-
net, dal® der AnschiuR (18) einen mit ihm einstiik-
kigen Lotstift (44) besitzt, der sich von dem Mon-
tageabschnitt (28) an der hinteren Flache weger-
streckt.

7. Elektrischer Verbinder nach Anspruch 5,
dadurch gekennzeichnet, daB jeder der Arme (48)
einen Kontaktabschnitt (51) besitzt, da3 die Kon-
taktabschnitte einander gegeniiberstehen und mit
einem Kontaktmetall plattiert sind, das auf die
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Kontaktabschnitte vor dem Verdrehen der Arme
aufplattiert wurde.

Revendications

1. Connecteur électrique (2) du type compre-
nant un boitier isolant (10) ayant une face d‘ac-
couplement (12), une face arriére (14) et une
cavité (16) de réception de contact le traversant de
la face arriére jusqu’a la face d’accouplement, une
borne (18) de contact dans la cavité, la borne de
contact ayant une partie de montage qui est
proche de la face arriére et une lame de contact
qui est proche de la face d'accouplement, le
connecteur étant caractérisé en ce que:

la borne de contact {18) est un élément en métal
en feuille, plat et découpé, ayant des surfaces
laminées principales {30, 32) tournés dans des
directions opposées et des bords latéraux (34, 36)
tournés dans des directions opposées,

la cavité (16) ayant des parois latérales oppo-
sées (60) et des parois extrémes opposées (62),
les surfaces principales (30, 32), tournées dans
des directions opposées, de la borne {18) étant
paralléles aux parois latérales (60), les parois
extrémes opposées (62) présentant chacune des
surfaces convergentes (64) qui s’interceptent
pour former une entaille en V (66) qui s’étend vers
I'intérieur & partir de la face (14) de réception de
contact, les bords latéraux (34, 36) de la borne de
contact (18) étant centrés dans les pieds des
entailles en V (66).

2. Connecteur électrique selon ia revendication
1, caractérisé en ce qu’une lame de contact (48)
est torsadée (50), par rapport a la partie de
montage (28), d'un angle de 90° afin que les
surfaces principales de la lame définissent des
plans qui s’étendent normalement aux plans défi-
nis par les surfaces principales (30, 32) de la partie
de montage (28), la lame de contact (48) ayant des
bords latéraux {49) qui s’étendent sur sa longueur,
et qui ont une largeur, telle que mesurée entre ses
bords latéraux {49), qui est sensiblement supé-
rieure a I'épaisseur de la borne de contact telle
que mesurée entre ses surfaces principales (30,
32).

3. Connecteur électrique selon la revendication
1 ou 2, caractérisé en ce que la cavité (16)
comporte une partie arriére {56) qui s'étend vers
{'intérieur & partir de la face arriére {14) et une
partie avant (58) qui s'étend vers l'intérieur &
partir de la face d’accouplement (12), la partie de
montage (28) de la borne étant dans la partie
arriere (56) et la lame de contact (48) étant dans la
partie avant (58).

4. Connecteur électrique selon la revendication
3, caractérisé en ce que la partie de montage
comporte une premiére paire (38) de saillies de
stabilisation s'étendant latéralement a I'axe de la
borne en un emplacement adjacent a la lame de
contact (48) et une seconde paire (40) de saillies
de stabilisation s'étendant latéralement a I'axe en
un emplacement espacé de la lame de contact
(48), la seconde paire (40) de saillies s’étendant
latéralement sur une plus grande distance que la
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premiére paire (38) de saillies de maniére que,
durant l'insertion de la borne dans la cavité, la
premiére paire (38) de saillies creusent dans les
gorges (64) et élargissent les gorges, et la
seconde paire (40) de saillies creusent aussi dans
les gorges et, lorsque la borne est totalement
insérée, la partie de montage (28) est maintenue
dans la cavité par les saillies des deux paires.

5. Connecteur électrique selon I'une quelcon-
que des revendications précédentes, caractérisé
en ce que la borne de contact (18) comporte deux
lames (48) s’étendant a partir de la partie de
montage (28).
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6. Connecteur électrique selon |'une quelcon-
que des revendications précédentes, caractérisé
en ce que la borne (18) est réalisée d'une seule
piéce avec une broche & souder (44) qui s'étend a
partir de la partie de montage (28) & la face
arriére.

7. Connecteur électrique selon la revendication
5, caractérisé en ce que chacune des lames (48)
comporte une partie de contact (51), les parties de
contact étant opposées entre elles et étant revé-
tues d’un métal de contact qui a été déposé sur
les parties de contact avant que les lames soient
torsadées.
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