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Description
Technical Field

[0001] The present invention relates to an electrical
female terminal for mating with an electrical terminal pin.

Background of the Invention

[0002] EP-A-0390865 describes an electrical female
terminal which comprises a socket member integral with
a crimp portion, and a sleeve which surrounds the sock-
etmember. The socket member is tubular and has a lon-
gitudinally extending bore having a rectangular cross-
section, with a rectangular opening at the end remote
from the crimp portion, for receiving an electrical pin.
The bore is defined by four longitudinally extending
spring arms, which are bent to provide contact edges
adjacent the opening. The contact edges of the four
spring arms are aligned in the same plane. Adjacent
pairs of spring arms are joined at the opening. This
known female terminal generates a high engagement
force between the female terminal and the electrical pin
during insertion of the pin.

Summary of the Invention

[0003] Itis an object of the present invention to over-
come the above mentioned disadvantage.

[0004] An electrical female terminal in accordance
with the present invention, for mating with an electrical
terminal pin, comprises a socket member and a sleeve
substantially surrounding the socket member; wherein
the socket member is substantially tubular with a longi-
tudinal axis and comprises first and second pairs of
spring arms which extend in the longitudinal direction to
define walls of a bore for receiving the terminal pin; an
annular member at one end of the bore connected with
the spring arms; a first arcuate member at the other end
of the bore connected to the first pair of spring arms;
and a second arcuate member at the other end of bore
connected to the second pair of spring arms; the first
and second arcuate members defining an opening
which is substantially circular through which the terminal
pin can pass; a first spring arm of the first pair of spring
arms being bentinwardly to define a contact edge; afirst
spring arm of the second pair of spring arms being bent
inwardly to define a contact edge opposed the contact
edge of the first spring arm of the first pair of spring arms;
a second spring arm of the first pair of spring arms being
bent inwardly to define a contact edge; a second spring
arm of the second pair of spring arms being bent inward-
ly to define a contact edge opposed the contact edge of
the second spring arm of the first pair of spring arms;
the contact edges of the first spring arms lying in a first
plane substantially perpendicular to the longitudinal ax-
is; the contact edges of the second spring arms lying in
a second plane substantially perpendicular to the longi-
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tudinal axis and axially spaced from the first plane; and
wherein the sleeve engages the annular member at one
end and has a predetermined minimum clearance with
the arcuate members at the other end.

[0005] The spacing of the planes of the contact edges
reduces the force required to insert the terminal pin.

Brief Description of the Drawings

[0006] The present invention will now be described,
by way of example, with reference to the accompanying
drawings, in which:-

Figure 1 is a perspective view of a first embodiment
of electrical female terminal in accordance with the
present invention;

Figure 2 is an end view of the female terminal of
Figure 1;

Figure 3 is a cross-sectional view on the line IlI-l
of Figure 2;

Figure 4 is a top view of the female terminal of Fig-
ure 1;

Figure 5 is a side view of the female terminal of Fig-
ure 1; and

Figure 6 is a perspective view of a second embod-
iment of electrical female terminal in accordance
with the present invention.

Description of the Preferred Embodiment

[0007] Referring to Figures 1 to 5, the first embodi-
ment of electrical female terminal 10 comprises a socket
member 12 and a sleeve 14 which substantially sur-
rounds the socket member. The socket member 12 is
stamped and folded from sheet metal and is integrally
connected with a crimp portion 16. The crimp portion 16
comprises a number of arms 18 which can be bent over,
in use, to mechanically and electrically connect with an
electrical conductor (not shown) in the usual manner.
[0008] The socket member 12 is substantially tubular
and has a bore 20 with a longitudinal axis A. The walls
of the bore 20 are defined by first and second pairs of
spring arms 22,24, respectively, which extend in the lon-
gitudinal direction. At the end of the socket member 12
adjacent the crimp portion 16, the spring arms 22,24 are
integrally connected by an annular member 26. At the
end of the socket member 12 remote from the crimp por-
tion 16, the first pair of spring arms 22 are integrally con-
nected by a first arcuate member 28, and the second
pair of spring arms 24 are integrally connected by a sec-
ond arcuate member 30. The first and second arcuate
members 28,30 define an opening 32 to the bore 20
which is substantially circular in shape and centred on
the axis A.

[0009] The first spring arm 34 of the first pair 22 is
bent inwardly towards the axis A to define a contact
edge 36 which extends substantially perpendicular to
the axis. The first spring arm 38 of the second pair 24 is
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bent inwardly towards the axis A to define a contact
edge 40 which extends substantially perpendicular to
the axis. The second spring arm 42 of the first pair 22 is
bent inwardly towards the axis A to define a contact
edge 44 which extends substantially perpendicular to
the axis. The second spring arm 46 of the second pair
24 is bentinwardly towards the axis A to define a contact
edge 48 which extends substantially perpendicular to
the axis. The first spring arms 34,38 are substantially
opposed one another on either side of the axis A. The
contact edges 36,40 of the first spring arms 34,38 are
aligned in a first plane P1 which extends substantially
perpendicular to the axis A. The second spring arms
42,46 are substantially opposed one another on either
side of the axis A. The contact edges 44,48 of the sec-
ond spring arms 42,46 are aligned in a second plane P2
which extends substantially perpendicular to the axis A.
The first and second planes P1,P2 are spaced apart
along the axis A, with the second plane being positioned
nearer the opening 32 to the bore 20.

[0010] Each spring arm 34,38,42,46 is substantially
rectangular in cross-section on either side of its respec-
tive contact edge 36,40,44,48, but becomes arcuate
(relative to axis A) at the transition to the annular mem-
ber 26 and to the respective arcuate member 28,30. The
bore 20 therefore has a substantially rectangular cross-
section for the majority of its axial length with a substan-
tially circular cross-section at either end. The contact
edges 36,40,44,48 are substantially straight (as shown
in Figure 2).

[0011] The sleeve 14 is separately formed from the
socket member 12 and is substantially square in cross-
section. The sleeve 14 is stamped and folded from sheet
metal, and then slid into position around the socket
member 12. At one end 50 of the sleeve 14, the sleeve
engages the outer surface of the annular member 26 of
the socket member 12. At the other end 52 of the sleeve
14, in the relaxed state of the terminal 10 as shown, a
predetermined minimum clearance X is provided be-
tween the sleeve and the first and second arcuate mem-
bers 28,30. One of the walls 54 of the sleeve 14 has an
integrally formed, outwardly directed, resilient latch
tongue 56 formed therein. The latch tongue 56 is pref-
erably substantially U-shaped in cross-section. The
latch tongue 56 is used to retain the female terminal 10
when positioned in a terminal housing (not shown). An-
other of the walls 58 of the sleeve 14 is formed with a
projecting tab or tabs 60 for ensuring correct alignment
of the female terminal 10 when positioned in the terminal
housing.

[0012] In use, an electrical male terminal pin (not
shown) is inserted into the bore 20 of the female terminal
10 through the opening 32, and engages the spring
arms 34,38,42,46. During insertion of the terminal pin,
the pin initially engages the contact edges 44,48 of the
second spring arms 42,46, and then on further insertion
engages the contact edges 36,40 of the first spring arms
34,38. Because of the shape of the opening 32 and the
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cross-sectional shape of the bore 20, the female termi-
nal 10 is suitable for mating with a terminal pin having
a square or a round cross-sectional shape. The axial
spacing of the planes P1 and P2 of the contact edges
36,40 and 44,48 reduces the force required to insert the
terminal pin when compared to similar female terminals
having contact edges lying in the same plane. The
sleeve 14 restricts the radial outward movement of the
spring arms 34,38,42,46 during insertion of the terminal
pin. The cross-sectional shape of the bore 20, and the
arrangement of the spring arms 34,38,42,46, substan-
tially prevents an increase in insertion force when the
terminal pin is not aligned on the axis A during mating.
[0013] The second embodiment of electrical female
terminal 100 shown in Figure 6 comprises a socket
member 112 with an integral crimp portion 116 which
are substantially the same as the socket member 12 and
crimp portion 16 of the first embodiment of female ter-
minal 10 described above. In the second embodiment,
the sleeve 114 is substantially round in cross-section
and substantially surrounds the socket member 112 with
a minimum clearance at the open end 132 of the socket
member.

Claims

1. An electrical female terminal (10), for mating with
an electrical terminal pin, comprising a socket mem-
ber (12) and a sleeve (14) substantially surrounding
the socket member; wherein the socket member is
substantially tubular with a longitudinal axis (A) and
comprises first and second pairs of spring arms
(22,24) which extend in the longitudinal direction to
define walls of a bore (20) for receiving the terminal
pin; an annular member (26) at one end of the bore
connected with the spring arms; a first arcuate
member (28) at the other end of the bore connected
to the first pair of spring arms; and a second arcuate
member (30) at the other end of bore connected to
the second pair of spring arms; the first and second
arcuate members defining an opening (32) which is
substantially circular through which the terminal pin
can pass; a first spring arm (34) of the first pair of
spring arms being bent inwardly to define a contact
edge (36); a first spring arm (38) of the second pair
of spring arms being bent inwardly to define a con-
tact edge (40) opposed the contact edge of the first
spring arm of the first pair of spring arms; a second
spring arm (42) of the first pair of spring arms being
bent inwardly to define a contact edge (44); a sec-
ond spring arm (46) of the second pair of spring
arms being bent inwardly to define a contact edge
(48) opposed the contact edge of the second spring
arm of the first pair of spring arms; the contact edg-
es of the first spring arms lying in a first plane (P1)
substantially perpendicular to the longitudinal axis;
the contact edges of the second spring arms lying
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in a second plane (P2) substantially perpendicular
to the longitudinal axis and axially spaced from the
first plane; and wherein the sleeve engages the an-
nular member at one end (50) and has a predeter-
mined minimum clearance (X) with the arcuate
members at the other end (52).

An electrical female terminal as claimed in Claim 1,
wherein the contact edges (36,40,44,48) extend
substantially perpendicular to the longitudinal axis
(A).

An electrical female terminal as claimed in Claim 1
or Claim 2, wherein the contact edges (36,40,44,48)
are substantially straight.

An electrical female terminal as claimed in anyone
of Claims 1 to 3, wherein the spring arms
(34,38,42,46) are shaped such that the bore (20)
has a substantially circular cross-section at either
end and a substantially rectangular cross-section
between the ends.

An electrical female terminal as claimed in any one
of Claims 1 to 4, wherein the sleeve (14) is substan-
tially square in cross-section.

An electrical female terminal as claimed in Claim 5,
wherein one of the walls (54) of the sleeve (14) has
an integrally formed, outwardly extending, resilient
latch tongue (56).

An electrical female terminal as claimed in Claim 5
or Claim 6, wherein one of the walls (58) of the
sleeve (14) has a projecting tab (60).

An electrical female terminal as claimed in any one
of Claims 1 to 4, wherein the sleeve (114) is sub-
stantially round in cross-section.

Patentanspriiche

1.

Elektrischer Buchsenanschluss (10) zur Verbin-
dung mit einem elektrischen Anschlussstift, umfas-
send ein Aufnahmeelement (12) und eine Hilse
(14), die im Wesentlichen das Aufnahmeelement
umgibt; worin das Aufnahmeelement im Wesentli-
chen rohrenférmig mit einer Langsachse (A) ist und
erste und zweite Paare von Federarmen (22, 24)
umfasst, die sich in die Langsrichtung erstrecken,
um Wande einer Bohrung (20) zur Aufnahme des
Anschlussstiftes zu definieren; ein ringférmiges
Element (26) an einem Ende der Bohrung, das mit
den Federarmen verbunden ist; ein erstes bogen-
férmiges Element (28) an dem anderen Ende der
Bohrung, das mit dem ersten Paar von Federarmen
verbunden ist; und ein zweites bogenférmiges Ele-
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ment (30) an dem anderen Ende der Bohrung, das
mit dem zweiten Paar von Federarmen verbunden
ist; wobei die ersten und zweiten bogenférmigen
Elemente eine Offnung (32) definieren, die im We-
sentlichen kreisférmig ist und durch welche der An-
schlussstift passieren kann; einen ersten Federarm
(34) des ersten Paares von Federarmen, der nach
innen gebogen ist, um einen Kontaktrand (36) zu
definieren; einen ersten Federarm (38) des zweiten
Paares von Federarmen, der nach innen gebogen
ist, um einen Kontaktrand (40) zu definieren, der
dem Kontaktrand des ersten Federarmes des er-
sten Paares von Federarmen gegenuberliegt; einen
zweiten Federarm (42) des ersten Paares von Fe-
derarmen, der nach innen gebogen ist, um einen
Kontaktrand (44) zu definieren; einen zweiten Fe-
derarm (46) des zweiten Paares von Federarmen,
der nach innen gebogen ist, um einen Kontaktrand
(48) zu definieren, der dem Kontaktrand des zwei-
ten Federarmes des ersten Paares von Federar-
men gegentiberliegt; wobei die Kontaktrander der
ersten Federarme in einer ersten Ebene (P1) im
Wesentlichen senkrecht zu der Langsachse liegen;
die Kontaktrénder der zweiten Federarme in einer
zweiten Ebene (P2) im Wesentlichen senkrecht zu
der Langsachse und axial in einem Abstand von der
ersten Ebene angeordnet liegen; und worin die Hul-
se in das ringférmige Element an einem Ende (50)
eingreift und ein vorbestimmtes minimales Spiel (X)
mit den bogenférmigen Elementen an dem anderen
Ende (52) besitzt.

Elektrischer Buchsenanschluss nach Anspruch 1,
worin die Kontaktréander (36, 40, 44, 48) sich im We-
sentlichen senkrecht zu der Léngsachse (A) er-
strecken.

Elektrischer Buchsenanschluss nach Anspruch 1
oder Anspruch 2, worin die Kontaktrander (36, 40,
44, 48) im Wesentlichen gerade sind.

Elektrischer Buchsenanschluss nach einem der An-
spriiche 1 bis 3, worin die Federarme (34, 38, 42,
46) so gestaltet sind, dass die Bohrung (20) einen
im Wesentlichen kreisférmigen Querschnitt an bei-
den Enden und einen im Wesentlichen rechtecki-
gen Querschnitt zwischen den Enden aufweist.

Elektrischer Buchsenanschluss nach einem der An-
spriiche 1 bis 4, worin die Hilse (14) im Querschnitt
im Wesentlichen quadratisch ist.

Elektrischer Buchsenanschluss nach Anspruch 5,
worin eine der Wande (54) der Hiilse (14) eine ein-
teilig ausgebildete, sich nach aufien erstreckende,
elastische Sperrzunge (56) aufweist.

Elektrischer Buchsenanschluss nach Anspruch 5
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oder Anspruch 6, worin eine der Wéande (58) der
Hulse (14) eine vorspringende Nase (60) aufweist.

Elektrischer Buchsenanschluss nach einem der An-
spriiche 1 bis 4, wobei die Hilse (114) im Quer-
schnitt im Wesentlichen rund ist.

Revendications

Contact électrique femelle (10) destinée a établir un
contact avec une broche de contact électrique,
comprenant un élément de douille (12) et un man-
chon (14) qui entoure sensiblement I'élément de
douille ; dans lequel I'élément de douille est sensi-
blement tubulaire avec un axe longitudinal (A) et
comprend une premiére et une seconde paires de
bras élastiques (22, 24) qui s'étendent dans la di-
rection longitudinale afin de définir des parois d'un
alésage (20) qui permet de recevoir la broche du
contact ; un élément annulaire (26) situé a une ex-
trémité de I'alésage, connecté aux bras élastiques ;
un premier élément arqué (28) situé a l'autre extré-
mité de I'alésage, connecté a la premiére paire de
bras élastiques ; et un second élément arqué (30)
situé a l'autre extrémité de I'alésage, connecté a la
seconde paire de bras élastiques ; les premier et
second éléments arqués définissant une ouverture
(32) qui est sensiblement circulaire a travers laquel-
le la broche du contact peut passer; un premier
bras élastique (34) de la premiére paire de bras
élastiques étant plié vers l'intérieur afin de définir
un bord de contact (36) ; un premier bras élastique
(38) de la seconde paire de bras élastiques étant
plié vers l'intérieur afin de définir un bord de contact
(40) opposé au bord de contact du premier bras
élastique de la premiére paire de bras élastiques ;
un second bras élastique (42) de la premiére paire
de bras élastiques étant plié vers l'intérieur afin de
définir un bord de contact (44) ; un second bras
élastique (46) de la seconde paire de bras élasti-
ques étant plié vers l'intérieur afin de définir un bord
de contact (48) opposé au bord de contact du se-
cond bras élastique de la premiére paire de bras
élastiques ; les bords de contact des premiers bras
élastiques se situant dans un premier plan (P1) sen-
siblement perpendiculaire a I'axe longitudinal ; les
bords de contact des seconds bras élastiques se
situant dans un second plan (P2) sensiblement per-
pendiculaire a I'axe longitudinal et espacés de ma-
niére axiale du premier plan ; et dans lequel le man-
chon met en prise I'élément annulaire situé a une
extréemité (50) et possede un dégagement minimum
prédéterminé (X) avec les éléments arqués situés
a l'autre extrémité (52).

Contact électrique femelle selon la revendication 1,
dans lequel les bords de contact (36, 40, 44, 48)
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s'étendent sensiblement perpendiculaires a I'axe
longitudinal (A).

Contact électrique femelle selon I'une quelconque
des revendications 1 ou 2, dans lequel les bords de
contact (36, 40, 44, 48) sont sensiblement droits.

Contact électrique femelle selon I'une quelconque
des revendications 1 a 3, dans lequel les bras élas-
tiques (34, 38, 42, 46) ont une forme telle que I'alé-
sage (20) a une section transversale sensiblement
circulaire a I'une ou I'autre extrémité et une section
transversale sensiblement rectangulaire entre les
extrémités.

Contact électrique femelle selon I'une quelconque
des revendications 1 a 4, dans lequel la section
transversale de la douille (14) est sensiblement car-
rée.

Contact électrique femelle selon la revendication 5,
dans lequel I'une des parois (54) de la douille (14)
possede une languette de verrouillage élastique
(56) formée de maniére intégrée et qui s'étend vers
I'extérieur.

Contact électrique femelle selon 'une quelconque
des revendications 5 ou 6, dans lequel I'une des pa-
rois (58) de la douille (14) a une patte (60) qui fait
saillie.

Contact électrique femelle selon I'une quelconque
des revendications 1 a 4, dans lequel la section
transversale de la douille (114) est sensiblement
ronde.
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