QR

]

gtbio39-/

ELECTRI CAL CONNECTOR TERM NAL
REPLACED

[TAIS SHEET HAS BEEN

92-192 EP _ Zpwf .

ELECTRIC CONNECTOR TERMINATL

Field of the Invention:

The present invention relates generally to a
female terminal for an electric connector. More
specifically, the invention relates to an improvement for
a U-shaped connector terminal, in which a pair of contact
beams are formed in the base portion and contact points on
each contact beam are arranged in opposition to each other.
Description of the Prior Art

As is well know, U-shaped electric connector
terminals have been widely used in various fields. Such a
connector terminal typically has a base portion, a pair of
contact beams integrally formed with the base portion and
extending therefrom, and is formed into generally U-shaped
configuration. Normally, contact points which make
electrical connection with a male terminal are formed at
the free ends of the pair of contact beams so as to receive
the male terminal completely through the female terminal,
such as a pin type terminal. The contact points exert a
predetermined magnitude of a uniform contact pressure for
establishing electrical connection. Although the contact
beams of this type of electric connector terminal are
formed integrally with the base portion, their actions are
independent of each other. In other words, since the
contact beams are not mechanically connected to each other,
they can act independently of each other. One typical
example of this type of the electric connector terminal has
been disclosed in Japanese Unexamined Patent Publication
(Kokai) No. 3-77284.

In the prior art of the type briefly discussed above,
when the male tefminal, such as pin type terminal is
inserted in proper alignment spaced equally from each
contact point, which is along the center line between the
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contact beams or at an angle. In such case, since the
conventional U-shaped terminal has a pair of independently
movable contact beams, the male terminal may contact only
one contact point. This can cause degradation or failure
10 of the electrical connection. Furthermore, it can cause
permanent deformation of one of the contact beams to cause
a failure of the electrical connection in the subsequent
use.
To solve the problem of improperly inserted male
15 terminals, prior art terminals have both ends of the
contact beams fixed to one another. Example of these are
shown in US Patent No. 2,767,283 filed July 5, 1955 and US
Patent No, 4,943,248 filed July 24, 1990. However, no
prior art terminals had contact beams connected to each
20 other by a resilient connecting piece and no such terminals
were adapted to receive a male terminal which can pass
completely therethrough without the connecting piece
obstructing the passage.

25 Summary of the Invention:

In order to overcome the above-noted defects
inherent in the prior art, an object of the present
invention is to provide a female terminal for an electric
connector, which can assure steady contact with a male

30 terminal irrespective of the position and angle of
insertion of the male terminal and prevent the contact
beams from being permanently deformed due to an offset
insertion position or offset insertion angle of the male
terminal while allowing the male terminal to pass

35 completely therethrough.

The subject electric connector terminal comprises a
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each other is adapted to make an electrical connection with
the male terminal.

A resilient connecting piece is integrally formed with
the ends of each contact beam opposite the terminal base.
1o The resilient connecting piece is positioned out of the
insertion path of the male terminal so that it may pass
completely through the female terminal.
With the above-mentioned invention, even when the male
terminal is inserted at a position offset from the center
15 position either straight in or at an angle, both of the
opposed contact points will contact the male terminal. The
contact point first making contact with the male terminal
will move the one contact beam. Movement of this beam will
move the resilient connecting piece thereby also moving the
20 other contact beam. Also, since the connecting piece is
positioned out of the path of the male contact, insertion
and removal of the male terminal will never be obstructed
by the female terminal.
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Brief Description of the Drawings:

Fig. 1 is plan view of a sheet blank punched into the
desired configuration for fabricating the preferred
embodiment of a U-shaped female terminal according to the
present invention;

Fig. 2 is a plan view of the U-shaped terminal after
the bending process performed for the sheet blank of Fig.
1;

Fig. 3 is a section taken along line 3 - 3 of Fig. 2;

Pig. 4 is a section taken along line 4 - 4 of Fig. 3;

Fig. 5 is a front elevation of the terminal of Fig. 2;

Fig. 6 is an enlarged partial back elevation of the
terminal of Fig. 2;

Fig. 7 is a plan view of an electric connector
employing the preferred embodiment of the U-shaped
terminal;

Fig. 8 is a front elevation of the electric connector
of Fig. 7;

Fig. 9 is a back elevation of the electric connector
of Fig. 7;

Fig. 10 is a left side elevation of the electric
connector of Fig. 7;

Fig. 11 is a section taken along line 11 - 11 of Fig.
7;

Fig. 12 is a section taken along line 12 - 12 of Fig.
11;

Fig. 13 is a section showing one example of engagement
between the preferred embodiment of the U~-shaped female
terminal and a pin type male terminal;

Fig. 14 is a section showing another example of
engagement between the preferred embodiment of the U-shaped
terminal and the pin type terminal; and

FPig. 15 is an enlarged section showing contacting
action of respective contacts of a pair of contact beams of
the preferred embodiment of the U-shaped terminal and the
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1l to s, constructlon of the preferred embodlment of an
5 electric connector terminal 3 according to the present
invention will be discussed. Fig. 1 is a sheet blank which
has been punched into a predetermined configuration adapted
to fabricate the electrical connector terminal 3. In the
shown embodiment, the sheet blank is punched into a

10 configuration adapted to be fabricated into a pair of
terminals. However, it is not essential to fabricate the
terminals in a pair. Any number can be punched including
an individual terminal. The terminals 3 are punched in a
form connected to a carrier strip 1 via a connecting plate

15 2. The terminal 3 has a base section 4. A soldering tail
5 extends laterally from the side edge of the base section.
A leg 6 extends toward the connecting plate 2 and is
adjoined thereto. A pair of contact beams 7A and 7B are
formed integrally with the base portion 4 and extend

20 therefrom. The contact beams 7A and 7B are positioned in
a spaced parallel relationship to each other and define a
gap 8 therebetween. Contact points 9A and 9B are formed on
the respective edges of the contact beams 7A and 7B. The
contact points 9A and 9B are symmetrically formed about the

25 center line of the terminal 3 which extends through the
lateral center of the gap 8 in parallel relationship with
the longitudinal axis of the contact beams 7A and 7B. The
contact points 9A and 9B are positioned in opposition to
each other.

30 Terminal 3 further has a pair of first connecting
pieces 10A and 10B extending substantially in alignment
with the contact beams 7A and 7B from the ends of the
latter. A second connecting piece 12 extends from the ends
11A and 11B of the first connecting pieces 10A and 10B.

35 The second connecting piece 12 is formed in an essentially
U-shaped configuration. The U-shaped configuration of the
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the contact beams 7A and 7B for accommodating a male

5 terminal 27 therebetween, and to provide sufficient
resilient return force for restoring the initial positions
of the contact points 9A and 9B and the contact beams 7A
and 7B.

The rounded bottom of the U-shaped connecting piece 12

10 serves as a return spring which is stressed by the movement
of the contact points 9A and 9B in directions to shift away
from each other with accumulating resilient return force.
This may be advantageous not only for providing resilient
return force for the contact points 9A and 9B carried on

s the contact beams 7A and 7B but also for assuring firm
contact between the contact points 9A and 9B and the male
terminal 27 inserted therebetween. Once the force shifting
the contact points 9A and 9B is released, the contact piece
12 accumulating the resilient return force becomes active

20 to return the contact points 924 and 9B carried on the
contact beams 7A and 7B to their initial positions.

It should be noted that the configuration of the
contact piece 12 is not specified to the U-shaped
configuration but can be of any appropriate configuration

25 to provide extra length for accommodating expansion of the
distance between the contacts 9A and 9B and for providing
sufficient resilient force for returning the contacts 9A
and 9B together with the contact beams 7A and 7B to the
initial position.

30 . The terminal 3 is further formed with engaging pieces
13A and 13B extending laterally from the base portion. The
engaging pieces 13A and 13B are designed for engaging the
housing 17 of the electric connector upon assembling the
terminal 3 to the housing to complete the electric

35 connector assembly.

In Fig. 1, 1line 14, extending along the interface
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between the legs 6 and the connecting plate 2, is a cutting
line for cutting respective terminals 3 away from the
carrier strip 1. 1In the preferred process of fabrication
of the electric connector terminal, the bending process is
performed before cutting the terminals 3 away from the
carrier strip 1. In the bending process, the contact beams
7A and 7B are bent at a first bending line represented by

a line 15 to form a round and substantially U-shaped bend

as best seen in Fig. 3. Bending is effected for the

10 contact beams 7A and 7B to turn the portion above the
bending line 15 in Fig. 1 in a direction out of the plane
of the paper for forming a continuously curved bend without
forming an angled edge. Further bending is effected at a
second bending line 16 shown in Fig. 1 in a manner best

15 shown in Fig. 3. The order of bending at the respective
first and second bending lines 15 and 16 is not specified
to the order set out above. Rather, it may be convenient
to effect bending at the second bending line 16 in advance
of effecting bending at the first bending line 15.

20 : Figs. 2 to 6 show the electric connector terminal 3
after the bending process. As set out above, after the
bending process is complete, the terminal 3 is cut away
from the carrier strip 1 at the cutting line 14.

As can be seen from Fig. 4 which is the section taken

25 along line 4 - 4 of Fig. 3, the substantially U-shaped
second connecting piece 12 is positioned behind the contact
beams 7A and 7B offset from the insertion path of the male
pin type terminal 27. Therefore, connecting piece 12 may
not interfere with the insertion and removable of the male

30 terminal 27. Furthermore, with the shown construction, the
height of the contact beams 7A and 7B with the contact
points 9A and 9B can be maintained equivalent to that of
the conventional terminals having no connecting piece.
Therefore, the size of the terminal 3 can be maintained

35 compact enough so as not to require extra space for
providing the connection piece 12.

{;n
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includes an electrically insulative housing 17, boss

sections 18 extending from both longitudinal ends of the
housing 17 for receiving fixing legs 91 which  extend
downwardly from the lower surface of the housing 17 to
engage positioning holes formed on a stationary member to
mount the electric connector 21.

The housing 17 defines one or more terminal receptacle
cavities 33 for receiving therein the electric connector
terminals 3. As best shown in Fig. 11, the terminals 3 are
disposed within each of the terminal receiving cavities 33
arranged in two rows respectively having a plurality of
cavities in the 1longitudinal direction in parallel
relationship to the longitudinal axis of the housing 17.
Once a terminal is fully inserted within the terminal
receiving cavities 33, the terminal 3 engages the engaging
pieces 13A and 13B to respective peripheral walls of the
terminal receptacle cavity for securing the <terminal
therein. In the shown inserted position, the soldering
tail 5 extends from the terminal 3 beyond the transverse
edge of the housing 17 so as to facilitate coupling with a
trace on a printed circuit board.

The preferred embodiment of the electric connector
terminal is designed for surface installation to a printed
circuit board. However, the shown embodiment of the
electric connector terminal 3 is applicable to electric
connectors having a variety of mounting means. Therefore,
the shown embodiment of the electric connector is to be
understood merely as an illustrative example of the
preferred embodiment of the electric connector terminal 3.

As can be seen from Fig. 11, the terminal 3, disposed
in the terminal receiving cavity 33, aligns the contact
points 9A and 9B with a terminal receiving opening 20
defined through the top wall of the housing 17. As shown
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9ot §sNMBRkrally offset from the longitudinal axis position
so that it may be aligned with the center axis of the gap

'8 defined between the contact points 9A and 9B. At this

position, the terminal 3 defines a clearance 32 below the
contact points 9A and 9B to permit the 1ale terminal -7 to
extend completely therethrough.

Examples of how a male connector 24 with male pin
terminals 27 are used to connect two printed circuit
boards, are illustrated in Figs. 13 and 14. In the shown
examples, the male connectors 24 have housings 25 defining
two rows of a plurality of pin holding holes 26, to which
the male pin terminals 27 are inserted and extended
therefrom. In the construction shown in Figs. 13 and 14,
each of the pin type terminals 27 has one extension 28
extending from one end of the housing 25 and the other
extension 29 extending from the other end of the housing.
One or both of the extensions 28 and 29 of the pin type
terminal 27 are inserted through the terminal receiving
openings 20 of the electric connector housing 17 to engage
with the contact points 9A and 9B as shown in Figs. 13 and
14.

As set forth above, the preferred embodiment of the
electric connector 21 is designed for surface installation.
Therefore, in the example of Fig. 13, two electric
connectors 21 are installed on respective surfaces of
printed circuit boards 22 and 23 as the substrates for
installation. In the example of Fig. 13, both of the
extensions 28 and 29 are inserted into the electric
connector 3 respectively mounted on the printed circuit
boards 22 and 23, though openings in the printed circuit
boards 22 and 23, for establishing electrical connection
between the printed circuit boards 22 and 23 therethrough.
In the example of Fig. 14, the extensions 29 of the male
connectors 24 are inserted into through openings defined in
the printed circuit board 23 and directly secured thereto

10
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by soldering. In this case, the extension 29 is coupled
with the circuit trace on the printed circuit board with
direct contact or through the conductive soldering, and the
electric connector 24 is fixedly secured on the printed
circuit board 23. The extensions 28 of the electric
connector 24 in Fig. 14 are inserted through the electric
connector terminals 3 of the electric connector 21 mounted
on the printed circuit board 22 for establishing electrical
connection between the printed circuit boards 22 and 23.

In the examples shown “in both Figs. 13 and 14, the
extensions 28 and 29 of the pin type terminals 27 are
inserted through the terminal receiving ciearances 32 of
the terminals 3 and through the gaps 8 between the contact
points 9A and 9B while the contacts shift away from each
other to accommodate the associated extensions 28 and 29.
Shifting results in resilient deformation of the contact
beams 7A and 7B stressing to cause reacting resilient
force. At the same time, movement of the contact points 92
and 9B also causes deformation of the first and second
connecting pieces 10A, 10B and 12 with accumulating
resilient returning force. The resilient returning force
of the connecting pieces 10A, 10B and 12 cooperates with
the reacting resilient force of the contact beams 7A and 7B
for biasing the contacts 9A and 9B toward the respective
mating edge of the extensions 28 and 29 of the pin type
terminals 27 and thereby establish firm engagement for
steady electric connection therebetween. The tip ends of
the extensions 28 and 29 pass through the contact points 9A
and 9B of the terminal 3 and extend through the housings 17
of the electric connectors 21 through the terminal
receiving openings 20.

Fig. 15 shows an enlarged section of the electric
connector 21 with the extension 28 inserted therethrough/
When the extension 28 of the pin type terminal 27 is
inserted into the terminal 3 in the proper centered
position (i.e. straight along the center line 30 between

11
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the contact beams 7A and 7B), the contact points 9A and 9B
will contact the mating edge of the extension 28 with equal
contact force to establish a uniform electrical connection.
Oon the other hand, when the extension 28 is inserted along
line 31 parallel to but offset a distance from the line 30
which is equal distance from contact points 9A and 9B in
Fig. 15, the contact point 9A is depressed toward the left
in Fig. 15 for accommodating the extension 28 while causing
resilient deformation of the contact beam 7A. Such action
10 of the contact point 9A exerts a force on the second
connecting piece 12 via the first connecting piece 10A.
This force is then transmitted to the contact beam 7B
carrying the contact point 9B via the first connecting
piece 10B to bias the contact beam 7B toward the left in
15 Fig. 15. As a result, the contact point 9B which is
carried by the contact beam 7B comes into contact with the
mating edge of the extension 28. Since the second
connecting piece 12 transmits the resilient force between
the contact beams 7A and 7B, the resilient contact forces
20 to be exerted on the contact points 9A and 9B are
substantially unified to permit the contacts to be
depressed onto the extension 28 with substantially equal
resilient force. When the extension 28 is inserted in an
angle relative to the center line 30 either at the right
25 position or the offset position, a substantially similar
effect of force transmission is performed by the connecting
piece 12 for assuring steady contact between the contact
points 9A and 9B with the extension 28.
Since the return force to return the contact points SA
30 and 9B with the contact beams 7A and 7B can be provided
principally by the second connecting piece 12, the contact
beams 7A and 7B can be formed to be flexible enough to
accommodate any magnitude of offset in insertion of the
male terminal. Therefore, permanent deformation of the
35 contact beams 7A and 7B can be successfully eliminated.
As set forth above, the electric connector employing

[(§]
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present invention, assures good  electric contact
irrespective of the offset or angle of insertion of the
male terminal, while substantially avoiding the possibility
of causing permanent deformation of the contact beams which
may result in permanent contact failure. Furthermore, the
connecting piece employed in the electric connector
ternminal according to the present invention does not
interfere with the insertion and removal of the male
terminal. Also, according to the present invention, the
overall height of the terminal can be maintained
substantially equal to that of the conventional terminals
despite the presence of the connecting piece. In addition,
since the contact points are located at a substantially
intermediate position on the beams the lever formed by the
contact beam and the first connecting piece has sufficient
contact length to assure a consistent force and thereby a
consistently good electrical connection.

While the invention has been described with respect to
a preferred embodiment, it is apparent that various changes
can be made without departing from the scope of the
invention as defined by the appended claims.
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Fig: 4 is a section taken along line 4 - 4 of Fig. 3; . Fig. 5is

a front elevation of the termnal of Fig. 2; Ltk EEN
enl arged partial back elevation of the term nal of EEFB Sép Eg B
Fig. 7 is a plan view of an electric connector prml Y
preferred enbodi nent of the U— mlmm'”]m ni naP2-192 'EP “Fi g. 8is
a front elevation of the el ect "HIII m, of Fig. 7; 20
Fig. 9 is a @M@ evation of tHe &l ektrtc Scortnector of Fig. 7
Fig. 10 is a left side elevation of the electric connector of Fig.
[ 1. An electric connector female terminal (3}
comprising:
5 a pair of contact beams (7A, 7B) each with

one end extending from a base (4) defining a path (8)
completely through said female terminal for accommodating
a male terminal (27), to which an electrical connection is
to be established;

10 a contact point (9A, 9B) on each contact
beam facing each other adapted to make an electrical
connection with said male terminal; and

a resilient connecting piece (12) integrally

formed with an end (11A, 11B) of each contact beam opposite

i5 the base and extending therebetween, said connecting piece,
positioned out of said path (8) for accommodating said male
terminal adapted to resiliently bias the contact beams
carrying the contact points to a predetermined initial

position.
20
2. An electric connector terminal as set forth
in claim 1, wherein said resilient connecting piece
comprises a U-shaped bent portion (12).

25 3. An electric connector terminal as set forth
in claim 1, wherein said resilient connecting piece
comprises a pair of substantially straight first segments
(104, 10B) respectively with each end extending
substantially in alignment with and bent from said contact

30 beams at which said contact points are carried, and a

substantially U-shaped second segment (12) extending
between the ends (11A, 11B) of the first segments (103,
10B) opposite the bent ends.
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Fig. 11 is a section taken along line 11 - 11 of Fig. 25 TolieceT |
Fi,g. 22 is a section taken along line 12 - 12 of Fig. THIS %EET HA
Fig. 13 is a section show ng one exanpl e of engagenent \lvég the

preferred enbodi nent of the U shaped fermale 30 termnal and a pin type
mal e ternmnal; Fig. 14 is a section shoWwrmd93n&Pher exanpl e of
engagenent between the preferred enbodi nent of the U shaped ter m nal
and the pin tBSIRAEE nal; and Fig. 15 is an enlarged section
showi ng cont agi &68r38 coRAéEESr OfeFBRECt i Ve contacts of a pair of contact
beans of the preferred enbodi nent of the U shaped term nal and the

An electric connector female terminal (3) assures

I»n

steady contact between a male terminal (27) irrespective of
the position and angle of insertion of the male terminal.
The female terminal comprises a pair of contact beams (7A,
7B) defining a path (8) completely through the female
terminal for accommodating a male terminal. A connecting
10 piece (12) is integrally formed with the contact beams and
extending therebetween, the connecting piece being
positioned out of the path for accommodating the male
terminal and incorporating resilient means for resiliently
biasing the contact beams carrying the contact points ( 9A,
15 9B) to a predetermined initial position.
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has been punched into a prﬁeterm ned conflgurathn adapted |7 to
fabricate the electrical nector termnal 3. t he hown
enbodi ment, the sheet %k is pfched into a 1(fh configdrati on adapt ed
to be fabricated intpra pair of/ ’{‘[ term pal s ever / it is not
essential to fabrlca e t he tegmnal s ,T lp;ﬂ?. r‘ﬁmber can be
punched i ncl udifng ]

i -

Description of the Preferred Enbodi rrené .10 Ref a}f:: -Ag--now to the
o
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an individual termnal. The tern1na|s gjgre punched in a_

form.

connected to a carrier strip 1 via a connecting plate 5TFF'§H “ET TS BEEN

A sol dering tal

term nal (B]@ps hibase section 4

laterally fromthe side edge of
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t her ebet ween_, Cong
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| ateral center of the gap 8 in parallel relationship with t he

| ongi tudi nal axis of the contact b8a@k 1PA and 7B. The T EL!‘ W% ot S
9A and 9B are positioned in opposition to each of hg}S S'_I_ A éJEEN '
Termnal 3 further has a pair of first connecting pi ecr“e'fs"f’\ﬁf_@and 10B
extendi ng substantially in alignnment with the contact beans /A and 7B
fromthe ends of the | atter. A second connecting piece 12 extends
fromthe ends 11A and 11B of the first connecting pieces 10A and 10B.
35 The se o] r@cti ng piece 12 is forned in an essentially

U-shaped configuration. The U-shaped configuration of the
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connecting piece 12 is intended to provide enough extra
and 9B to shift - _away from
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-the contact beans 7A and 7B for acconnodating a male 5 termnal 27

therebetween, and to provide suffQ@afetl resilignt—+retyrm (r?%g
for restoring the initial positions of the contact Eﬁﬁhﬁéﬂﬁﬁ+ B

and the contact beans 7A and 7B. The rounded WALABRY of _t He
U-shaped connecting piece 12 10 serves as a return spmi Ichis
stressed by FE v? nt of the contact points 9A and 9B in
directions to shift away fromeach |pther with accunul ating resilient
return force. This may be advantaggQus not only for providing
resilient return force for the corftjgect points 9A and 9B carried on 15
the contact beans 7A and 7B but géso fo asuring firm cont act

bet ween the contact points 9A ad
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term nal 27 inserted therebetween. Once the force shifting I pinie

contact points 9A and 9B is rele Ee—CORit act pi ece 12 ‘
accunulating the resili ent'%’;é% ps active PRmp|, "EMENTUSHEER
cont act - poi nts 9A and 9B clrTiie RgpLAd:ED cont act b¢dis—A—amd— 7B 1 p
their initial positions. Ft—snoul d be not ed |t Rat b(r}ﬁ? 1996
configuration of the ont act piece 12 is not speciifi ed2 %e

U shaped configuration but can be of any appropriatdg configurat+en 25
to provide extra | ength for acconmodati ng expansi on of the di st ance
bet ween the contacts 9A and 9B and for providing suffieent—reEsTIT ent
force for returning the contacgse®fric connEddrOBrRAGRADEr Wi th the contact
beans 7A and 7B to the initial position.

Field of the Invention:

. The present invention relates generally to a
female terminal for an electric connector. More
specifically, the invention relates 'tc an improvement for
a U-shaped connector terminal, in which a pair of contact
beams are formed in the base portion and contact points on
each contact beam are arranged in opposition to each other.
Description of the Prior Art

As is well know, U-shaped electric connector

1o terminals have been widely used in various fields. Such a

connector terminal typically has a base portion, a pair of

contact beams integrally formed with the base portion and

extending therefrom, and is formed into generally U-shaped

configuration. Normally, contact points which make

as electrical connection with a male terminal are formed at

the free ends of the pair of contact beams so as to receive

the male terminal completely through the female terminal,

such as a pin type terminal. The contact points exert a

predetermined magnitude of a uniform contact pressure for

20 establishing electrical connection. Although the contact

beams of this type of electric connector terminal are

formed integrally with the base portion, their actions are

independent of each other. In other words, since the

contact beams are not mechanically connected to each other,

25 they can act independently of each other. One typical

example of this type of the electric connector terminal has

been disclosed in Japanese Unexamined -Patent Publication
(Kokai) No. 3-77284.

In the prior art of the type briefly discussed above,

30 when the male terminal, such as pin type terminal is

3]

inserted in proper alignment spaced equally from each
contact point, which is along the center line between the
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30 The termnal 3 is further fornmed with engagi ng pi eces
and 13B extending laterally fromthe base portion. The engagi ng

pi eces 13A and 13B are designed for engaging the

13A

housi ng 17 of the

el ect ri ¢ connector upon assenbling the termnal 3 to the housing to
complete the electric 35 connector assénbly. In Fig. 1,

14, extending al oggsfhgei RIcbaECheans, then each of the contact points

n

exerts an appropriate contact pressure to establish good
electrical connection.

However, it is possible that the male terminal may be
inserted slightly offset from the center line between the
contact beams or at an angle. In such case, since the
conventional U-shaped terminal has a pair of indepen&ently
movable contact beams, the male terminal may contact only
one contact point. This can cause degradation or failure
of the electrical connection. Furthermore, it can cause
permanent deformation of one of the contact beams to cause
a failure of the electrical connection in the subsequent
use. -

To solve the problem of improperly inserted male
terminals, prior art terminals have both ends of the
contact beams fixed to one another. Example of these are
shown in US Patent No. 2,767,283 filed July 5, 1955 and US
Patent No, 4,943,248 filed July 24, 1990. However, no
prior art terminals had contact beams connected to each
other by a resilient connecting piece and no such terminals
were adapted to receive a male terminal which can pass
completely therethrough without +the connecting piece
obstructing the passage.

Summary of the Invention:

In ‘order to overcome the above-noted defects
inherent in the prior art, an object of the present
invention is to provide a female terminal for an electric
connector, which can assure steady contact with a male
terminal irxrespective of the position and angle of
insertion of the male terminal and prevent the contact
beans . from beihg pernanently deformed due to an offset
insertion position or offset insertion angle of the male
terminal while allowing the male terminal to pass
completely therethrough.

The subject electric connector terminal comprises a

i ne
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8 between the legs 6 and the connecting plate 2, is a cutting
line for cutting respective termnals 3 away fromthe carrier strip
1. In the preferred process of fabrication of the.electric connector
termnal, the bending process is performed before cutting the
termnals 3 away fromthe carrier strip 1. In the bending process,
t he contact beans 7A and 7B are beat at a first bending |ine
represent ed by

pair of contact beams with one end extending from a base

defining a path completely through the female terminal for
accommodating a male terminal, to which an electrical
connection is to be established.

A pair of contact points on each contact beam facing
each other is adapted to make an electrical connection with
the male terminal.

A resilient connecting piece is integrally formed with
the ends of each contact beam opposite the terminal base.
10 The resilient connecting piece is positioned out of the

insertion path of the male terminal so that it may pass
completely through the female terminal.
With the above-mentioned invention, even when the male
terminal is inserted at a position offset from the center
as position either straight in or at an angle, both of the
opposed contact points will contact the male terminal. The
contact point first making contact with the male terminal
will move the one contact beam. Movement of this beam will
move the resilient connecting piece thereby also moving the
20 other contact beam. Also, since the connecting piece is
- positioned out of the path of the male contact, insertion
and removal of the male terminal will never be obstructed
by the female terminal..

f;n
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aline 15 to forma round and substantially U shaped bend as best
seen in Fig. 3. Bending is effected for the 10 contact beans 7A and 7B

to turn the portion above the bending line 15 in Fig. 1 in a
dirtection out of the plane of the paper for formng a continuously
curved bend w t hout form ng an angl ed edge. Further bending is
effected at a second bending line 16 ghowm in Fig. 1 in a manner best
15 shown in Fig. ;3. The grder of bending at the respective first
and second-bendi%@iﬁﬁﬂgg§$5laﬁé2&6ﬂi§3ﬁ%2—§%ﬁéﬁh+ed to the order set
out above. Rather, it may be conveni ent to effect bending at the
second bending Iine 1g3pn id;geggfan view BE FIECH BaREKlhed! 1hbE did St
bending Iine 15. 20 show t ectric_connector
termnal 3 esired conf:.gurat:.on for fabrlcat:.ng the preferred

5 embodiment of a U-shaped female terminal according to the
present J.nventlon,
Pig. 2 is a plan view of the U-shaped terminal after
the bending process performed for the sheet blank of Fig.
i;
lo Pig. 3 is a section taken along line 3 - 3 of Fig. 2;
Fig. 4 is a section taken along line 4 - 4 of Fig. 3;
Fig. 5 is a front elevation of the terminal of Fig. 2;
Fig. 6 is an enlarged partial back elevation of the
terminal of Fig. 2;

s Fig. 7 is a plan view of an electric connector
employing the preferred embodiment of +the U-shaped
terminal;

Pig. 8 is a front elevation of the electric connector
of Fig. 7;

20 Fig. 9 is a back elevation of the electric connector

of Fig. 7;

Pig. 10 is a left side elevation of the electric
connector of Fig. 7; |
~ Fig. 11 is a section taken along line 11 -~ 11 of Fig.
25 7;
Fig. 12 is a section taken along line 12 ~ 12 of Fig.
11;
Fig. 13 is a section showing one example of engagement
‘between the preferred embodiment of the U-shaped female
30 terminal and a pin type male terminal;

Fig. 14 is a section showing another example of
engagement between the preferred embodiment of the U-shaped
terminal and the pin type terminal; and

Fig. 15 is an enlarged section showing contacting
35 . action of respective contacts of a pair of contact beams of
the preferred embodiment of the U-shaped terminal and the
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after the bending process. As set out above, after the bendi ng
process is conplete, the termnal 3 is cut away fromthe carrier
strip 1 at the cutting |ine 14. As can be seen fromFig. 4 which
is the section taken 25 along line 4 - 4 of Fig. 3, the substantially
U- shaped second connecting piece 12 is positioned behind the contact
beans 7A and 7B offset from+the insertion path of the male pin type
term nal 27 pihhegieortarntiongiect i ng pi ece 12 may not interfere with
the insertion and renovable of the male 30 termnal 27. Furthernore,

wi th the shown construction, the hei ght of the contact beans 7A and
7B with the contact points 9A and 9B can be nmintai ned equivalent to
t hat of t he conventional term nals having no connecting piece.
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Therefore, the size of the termnal 3 can be maintained 35 conpact
enough so as not to require extra space for provi di ng the connection

pi ece 12.

6

Descrivtion of the Preferred Embodiment

Referring now to the drawings, particularly to Figs.
1 to 6, construction of the preferred embodiment of an
electric connector terminal 3 according to the present
invention will be discussed. Fig. 1 is a sheet blank which
has been punched into a predetermined configuration adapted
to fabricate the electrical connector terminal 3. In the
shown embodiment, the sheet blank is punched into a
configuration adapted to be fabricated into a pair of
terminals. However, it is not essential to fabricate the
terminals in a pair. Any number can be punched including
an individual terminal. The terminals 3 are punched in a
form connected to a carrier strip 1 via a connecting plate
2. The terminal 3 has a base section 4. A soldering tail
S extends laterally from the side edge of the base section.
A leg 6 extends toward the connecting plate 2 and is
adjoined thereto. A pair of contact beams 7A and 7B are
formed integrally with the base portion 4 and extend
therefrom. The contact beams 7A and 7B are positioned in
a spaced parallel relationship to each other and define a
gap 8 therebetween. Contact points 92 and 9B are formed on
the respective edges of the contact beams 7A and 7B. The
contact points 9A and 9B are symmetrically formed about the
center line of the terminal 3 which extends through the
lateral center of the gap 8 in parallel relationship with
the longitudinal axis of the contact beams 7A and 7B. The
contact points 92 and 9B are positioned in opposition to
each other. )
Terminal 3 further has a pair of first connecting

"pieces -10A and 10B extending substantially in alignment

with the contact beams 7A and 7B from the ends of the
latter. A second connecting piece 12 extends from the ends
11A and 11B of the first connecting pieces 10A and 10B.
The second connecting piece 12 is formed in an essentially
U-shaped configuration. The U-shaped configuration of the
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9 Figs. 7 to 12 show one exanple of an electric

connector 21 enploying the preferred enbodi nent of the electric
connector termnal 3. The electric connector 21 includes an
electrically insulative housing 17, boss 5 sections 18 extending from
bot h I ongi tudi nal ends of the housipg- 17 for receiving fixing |egs
91 which extend downwardly fromthe | ower surface of the housing 17
to engage posmecbimggpietesid cissihtended dtoatpupvidy emodsdr exbra

nount the el ect r |1Qan%@ﬂ”§&§ Peraditeddy the conthér POUAtEBalindebi teshore or
more term nal Ca%}%&afr& each oY bhEfe 3Bud iy LESA 1LhR% AR EL fbnl E

el ectric connecto
t e contact beams 7A and 7B for accommodating a male

5 terminal 27 therebetween, and to provide sufficient
resilient return force for restoring the initial positions
of the contact points 92 and 9B and the contact beams 7A
and 7B. _

The rounded bottom of the U-shaped connecting piece 12

1o serves as a return spring which is stressed by the movement
of the contact peoints 9A and 9B in directions to shift away
from each other with accumulating resilient return force.
This may be advantageous not only for providing resilient
return force for the contact points SA and 9B carried on

i5 the contact beams 7A and 7B but also for assuring firm
contact between the contact peoints 92 and 9B and the male
terminal 27 inserted therebetween. Once the force shifting
the contact points 9A and 9B is released, the contact piece
12 accumulating the resilient return force becomes active

20 to return the contact points 92 and 9B carried on the
contact beams 7A and 7B to their initial positions.

It should be noted that the configuration of the
contact piece 12 1is not specified +to the U-shaped
configuration but can be of any appropriate configuration

25 to provide extra length for accommodating expansion of the
distance between the contacts 9A and 9B and for providing
sufficient resilient force for returning the contacts ga
and 9B together with the contact beams 7A and 7B to the
initial position.

30 : The terminal 3 is further formed with engaging pieces
13A and 13B extending laterally from the base portion. The
engaging pieces 13A and 13B are designed for engaging the
housing 17 of the electric connector upon assembling the
terminal 3 to the housing to complete the electric

35 connector assembly.

In Fig. 1, line 14, extehding along the interface
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termnals 3. As best shown in Fig. 11, the termnals 3 are di sposed

within each of the termnal receiving cavities 33 arranged in two
rows respectively having a plurality of 15 cavities in the
llongitudinal direction in parallel relationship to the

| ongi tudi nal axis of the housing 17. Once a termnal is fully
inserted wwthin the term nal recei%ing cavities 33, the termnal 3
engages the engagi ng i eces 13A and 13B to respective peripheral
vl TS of the 20 betweenntha feqecE candthe CwmPEing Giiatecturiing CHRIng

t er m nal

thigreci fior knttirgy shespedtiver tetminslisd | dnawapie frohddheng

tail 5 extends fempiehesteipi Nl R REMOPFeddieell BRSUGIS B abridwiaenof the

housi ng 17 so

circuit board.
5

%8 ned&ibLEAE SRUBLLOT M LN, the biddiEE BPodedy 10t ed
performed before cutting the terminals 3 away from the
carrier strip 1. In the bending process, the contact beams
7A and 7B are bent at a first bending line represented by
a line 15 to form a round and substantially U-~shaped bend
as best seen in Fig. 3. Bending is effected for the
contact beams 7A and 7B to turn the portion above the
bending line 15 in Fig. 1 in a direction out of the plane
of the paper for forming a continuously curved bend without
forming an angled edge. Further bending is effected at a
second bending line 16 shown in Fig. 1 in a manner best
shown in Fig. 3. The order of bending at the respective
first and second bending lines 15 and 16 is not specified
to the order set out above. Rather, it may be convenient
to effect bending at the second bending line 16 in advance
of effecting bending at the first bending line 15.

Figs. 2 to 6 show the electric connector terminal 3
after the bending process. As set out above, after the
bending process is complete, the terminal 3 is cut away
from the carrier strip 1 at the cutting line 14.

As can be seen from Fig. 4 which is the section taken
along line 4 - 4 of Fig. 3, the substantially U-shaped
second connecting piece 12 is positioned behind the contact
beams 7A and 7B offset from the insertion path of the male
pin type terminal 27. Therefore, connecting piece 12 may
not interfere with the insertion and removable of the male
terminal 27. Furthermore, with the shown construction, the
height .0of the contact beams 7A and 7B with the contact
points %2 and 9B can be maintained equivalent to that of
the conventional terminals having no connecting piece.
Therefore, the size of the terminal 3 can be maintained
compact enough so as not to require extra space for
providing the connection piece 12.
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25 The preferred enbodi nent of the electric connector

termnal is designed for surface installation to a printed circuit
board.,  However, the shown enbodi nment of the el ectric connector
termnal 3 is applicable to electric connectors having a variety of
mount i ng neans. Therefore, 30 t he shown enbodi nent of the electric
connector is to be understood nerely as an illustrative exanpl e of
t he preferred enbodi nent of the electric connector termnal 3.

As can be seen fromFig 11, tht_re termpal 3. di sxpos!id of . a [ tcge.
terninal receiving caf13r 337 afd gﬁé tsﬁgwcé'ﬁ?acet agple  ofyi Afs eg'ﬁ htf oB
with a term nal reeersttry opbnerplaing the pegferzgd: imbodimente eHpthml | of
the housing 17. Asiédewit connector terminal 3. The electric connector 21
includes an electrically insulative housing 17, boss
5 sections 18 extending from both longitudinal ends of the
housing 17 for receiving fixing legs 91 which extend
downwardly from the lower surface of the housing 17 to
engage positioning holes formed on a stationary member to
mount the electric connector 21.

10 ' The housing 17 defines one or more terminal receptacle
cavities 33 for feceiving therein the electric connector
terminals 3. As best shown in Fig. 11, the terminals 3 are
disposed within each of the terminal receiving cavities 33
arranged in two rows respectively having a plurality of

is cavities in the longitudinal direction in parallel
relationship to the longitudinal axis of the housing 17.
Once a terminal is fully inserted within the terminal
receiving cavities 33, the terminal 3 engages the engaging
pieces 13A and 13B to respective peripheral walls of the

20 terminal receptacle cavity for securing the terminal
therein. In the shown inserted position, the soldering
tail 5 extends from the terminal 3 beyond the transverse
édge of the housing 17 so as to facilitate coupling with a
trace on a printed circuit board.

25 The preferred embodiment of the electric connector
terminal is designed for surface installation to a printed
circuit board. However, the shown embodiment of the
electric connector terminal 3 is applicable to electric
connectors having a variety of mounting means. Therefore,

30 the shown embodiment of the electric connector is to be
understood merely as an illustrative example of the
preferred embodiment of the electric connector terminal 3.

As can be seen from Fig. 11, the terminal 3, disposed
in the terminal receiving cavity 33, aligns the contact

35 points 9A and 9B with a terminal receiving opening 20
defined through the top wall of the housing 17. As shown




10 in Fig.

20 is laterally offset fromthe |ongitudinal axis position so t hat

12, the position of the term nal receiving opening

may be aligned with the center axis of the gap

10

in Fig. 12, the position of the terminal receiving opening
20 is laterally offset from the longitudinal axis position
so that it may be aligned with the center axis of the gap
8 defined between the contact points 9A and 9B. At this
position, the terminal 3 defines a clearance 32 below the
contact points 9A and 9B to permit the 1Lale terminal =7 to
extend completely therethrough.

Examples of how a male connector 24 with male pin

terminals 27 are used to connect two printed circuit
boards, are illustrated in Figs. 13 and 14. In the shown
examples, the male connectors 24 have housings 25 defining
two rows of a plurality of pin holding holes 26, to which
the male pin terminals 27 are inserted and extended
therefrom. In the construction shown in Figs. 13 and 14,

each of the pin type terminals 27 has one extension 28

extending from one end of the housing 25 and the other
extension 29 extending from the other end of the housing.
.One or both of the extensions 28 and 29 of the pin type
terminal 27 are inserted through the terminal receiving
openings 20 of the electric connector housing 17 to engage
with the contact points 9A and 9B as shown in Figs. 13 and
14.

As set forth above, the preferred embodiment of the
electric connector 21 is designed for surface installation.
Therefore, in the example of Fig. 13, two electric
connectors 21 are installed on respective surfaces of
printed circuit boards 22 and 23 as the substrates for
installation. In the example of Fig. 13, both of the
extensions 28 and 29 are inserted into the electric
connector 3 Yxespectively mounted on the printed circuit
boards 22 and 23, though openings in the printed circuit
boards 22 and 23, for establishing electrical connection
between the printed circuit boards 22 and 23 therethrough.
In the exanmple of 'Fig'. 14, the extensions 29 of the male
connectors 24 are inserted into through openings defined in
the printed circuit board 23 and directly secured thereto

It

REPLACEMENT SHEET

23 AUG 1956




8 defined between the contact points 9A and 9B. At this 5 position, the
termnal 3 defines a clearance 32 below t he contact points 9A and 9B
to permit the Lale termnal 27 to extend conpl etely therethrough.
Exanpl es of how a mal e connector 24 with male pin termnals 27 are
used to connect two printed circuit 10 ppards, are illustrated in Figs.
13 and 14. In the shown exanpl es, the male connectors 24 have

ROUSINgS 25 el | By G gerind YO 011t 2 ik o B0l gyl o5 26
therefrom |n theithnthe veirerits kyarce ion Rhgspritgedn@¢irguiy shoardeydbhof t he
pin type tern nalsredt RAntase &XtRAGIGNtES conduct ifvel 86T L), CdAdD kRe €Nd Of
the housing 25 a@fe&g@ic()tg&(nector 24 is fixedly secured on the printed
5 circuit board 23. The extensions 28 of the electric
connector 24 in Fig. 14 are inserted through the electric
connector terminals 3 of the electric connector 21 mounted
on the printed circuit board 22 for establishing electrical
connection between the printed circuit boards 22 and 23.
o In the examples shown “in both Figs. 13 and 14, the
extensions 28 and 29 of the pin type terminals 27 are
inserted through the terminal receiving ciearances 32 of
the terminals 3 and through the gaps 8 between the contact
points 9A and 9B while the contacts shift away from each
s other to accommodate the associated extensions 28 and 29.
shifting results in resilient deformation of the contact
beams 7A and 7B stressing to cause reacting resilient
force. At the same time, movement of the contact points sa
and 9B also causes deformation of the first and second
20 connecting pieces 10A, 10B and 12 with accumulating
resilient returning force. The resilient returning force
of the connecting pieces 10A, 10B and 12 cooperates with
the reacting resilient force of the contact beams 7A and 7B
for biasing the contacts 9A and 9B toward the respective
25 mating edge of the extensions 28 and 29 of the pin type
terminals 27 and thereby establish firm engagement for
steady electric connection therebetween. The tip ends of
the extensions 28 and 28 pass through the contact points SA
and 9B of the terminal 3 and extend through the housings 17
30 of the electric connectors 21 through the terminal
receiving openings 20.
' _ Fig. 15 shows an enlarged section of the electric
connectoxr 21 with the extension 28 inserted therethrough/
When the extension 28 of the pin type terminal 27 is
35 inserted into the terminal 3 in the proper centered
position (i.e. straight along the center line 30 between

23 AUG 1996
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extension 29 extending fromthe other end of the housing.

One or both
of the extensions 28 and 29 of the pin type termnal 27 are inserted
t hrough the term nal receiving 20 openi ngs 20 of the electric connector

housi.ng 17 to engage

Figs. 13 and

enbodi nent of the el ectric connector 21 is designed for surface
25 Therefore, in thé&? exanple of Fig. 13, two

instal |l ation.
electric

printed circuit hqgr 2
In the exanpl e of igsn%f@%gfﬁ?a ] )
inserted into tIRCEREEF9Xce to establish a uniform electrical connec

=

14. As set forth above, the preferre

GaNesheist bkadkCrd Rk 3P) ¢ kHRNcoHRERAC bb¥ktsS YAT A@ESB

0 ext ensi Qns_ 28

on.
On the other hand, when the extension 28 is inserted along
line 31 parallel to but offset a distance from the line 30
which is equal distance from contact points 9A and 9B in
Fig. 15, the contact point 9A is depressed toward the left
in Fig. 15 for accommodating the extension 28 while causing
resilient deformation of the contact beam 7A. Such action
of the contact point 9A exerts a force on the second
connecting piece 12 via the first connecting piece 10a.
This force is then transmitted to the contact beam 7B
carrying the contact point 9B via the first connecting
piece 10B to bias the contact beam 7B toward the left in
Fig. 15. As a result, the contact point 9B which is
carried by the contact beam 7B comes into contact with the
mating edge of the extension 28. Since the second
connecting piece 12 transmits the resilient force between
the contact beams 7A and 7B, the resilient contact forces
to be exerted on the contact points SA and 9B are
substantially unified to permit the contacts to be
depressed onto the extension 28 with substantially equal
resilient force. When the extension 28 is inserted in an
angle relative to the center line 30 either at the right
position or the offset position, a substantially similar
effect of force transmission is performed by the connecting
piece 12 for assuring steady contact between the contact
points 9A and 9B with the extension 28.

Since the return force to return the contact po-ints 9A
and 9B with the contact beams 7A and 7B can be provided
principally by the second connecting piece 12, the contact
beams 7A and 7B can be formed to be flexible enough to
accommodate any magnitude of offset in insertion of the
male terminal. Therefore, permanent "deformation of the
contact beams 7A and 7B can be successfully eliminated.

As set forth above, the electric connector employing

d

of

are

with the contact points 9A and 9B as shown in

t?ﬁg Leg‘ée oSt kEond n 28 Wigﬁidiééi‘l | ati on.
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30 connector 3 respectively nounted on the printed circuit boar ds

22 and 23, though openings in the printed circuit boards 22 and 23,
for establishing electrical connection between the printed circuit
boards 22 and 23 therethrough. In the exanple of Fig. 14, the
ext-ensi ons 29 of the male 35 connectors 24 are inserted into through
openi ngs defined in the printed cjycuit board 23 and directly secured
t hereto

the electric connector female terminal according to the
present invention, assures good electric contact
irrespective of the offset or angle of insertion of the
male terminal, while substantially avoiding the possibility
5 of causing permanent deformation of the contact beams which
may ‘result in permanent contact failure. Furthermore, the
connecting piece employed in the electric connector
terminal according to the present Jinvention does not
interfere with the insertion and removal of the male
10 terminal. Also, according to the present invention, the
overall height of the <terminal can be maintained
substantially equal to that of the conventional terminals
despite the presence of the connecting piece. In addition,
since the contact points are located at a substantially
s intermediate position on the beams the lever formed by the
contact beam and the first connecting piece has sufficient
contact length to assure a consistent force and thereby a
consistently good electrical connection.
While the invention has been described with respect to
20 a preferred embodiment, it is apparent that various changes
can be made without departing from the scope of the
invention as defined by the appended claims.

o e s 1% i
b 1?,:"15 ;"E{"a..i'.,.-'!-fu; !’,5.,' S‘;..s* ‘,T
Al LA LY e i

P
¥
&

; _m

2
@~

b b a2




by soldering. In this case, the extension 29 is coupled with the
circuit trace on the printed circuit board with _ direct contact or
“through the conductive soldering, and the - electric connector 24 is

fixedly secured on the printed 5 circyi t board 2 nS|ons 28
of the electric connector 24 in Fi'g. 14 are | " E'm
el.ectric connegsgor termnals 3 of the electric=+conan t ed

i, An electric connector female terminal (3)
comprising:

I»n

a pair of contact beams (7A, 7B) each with

one end extending from a base (4) defining a path (8)

completely through said female terminal for accommodating

a male terminal (27), to which an electrical connection is

to be established;

10 . a contact point (9A, 9B) on each contact
beam facing each other adapted to make an electrical
connection with said male terminal; and

a resilient connecting piece (12) integrally
formed with an end (11A, 11B) of each contact beam opposite

15 the base and extending therebetween, said connecting piece,

positioned out of said path (8) for accommodating said male

terminal adapted to resiliently bias the contact beams
carrying the contact points to a predetermined. initial

position.
20
2. An electric connector terminal as set forth
in claim 1, wherein said resilient connecting piece
comprises a U-shaped bent portion (12).

25 3. An electric connector terminal as set forth
in claim 1, wherein said vresilient connecting piece
comprises a pair of substantially straight first segments
(104, 10B) respectively with each end extending
substantially in alignment with and bent from said contact

30 beams at which said contact points are carried, and a

substantially U-shaped second segment (12) extending .
between the ends (11A, 11B) of the first segments (103,
10B) opposite the bent ends.
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on the printed circuit board 22 for establishing electrical

connection between the printed circuit boards 22 and 23. 10 In the
exanpl es shown in both Figs. 13 and 14, the extensions 28 and 29 of
the pi.n type termnals 27 are i nserted through the term nal receiving
cl earances 32 of the termnals 3 and through the gaps 8 between the
cont act points 9A and 9B while thg contacts shift away fromeach 15
ot her to accommopdat e the associ ated extensions 28 and 29. Shifting
results in'resﬁg¥¥ﬁ¥5¥bfornatlon of the contact beanms 7A and 7B
stressing to c@&lee . et force. At the sane tine,
novenment of the contact poi nts 9A and 9B al so causes deformati on of

gggu%{ Z: i ﬁgd SECONGR20 An e Oencrt]:% ;[:Icn%negéoer'\:cfemaljéoéén%gn%la?9) a]s'szsurgms th

5 steady contact between a male terminal (27) irrespective of
the position and angle of insertion of the male terminal.
The female terminal comprises a pair of contact beams (72,
7B) defining a path (8) completely through the female
terminal for accommodating a male terminal. A connecting

o piece (12) is integrally formed with the contact beams and
extending therebetween, the connecting piece being
positioned out of the path for accommodating the male
terminal and incorporating resilient means for resiliently
biasing the contact beams carrying the contact points (9A,

a5 9B) to a predetermined initial position.
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resilient returning force. The resilient returning force of the

connecting pieces 10A, 10B and 12

cooperates with the reacting

resilient force of the contact beanms 7A and 7B for biasing the
contacts 9A and 9B toward the respective 25 mati ng edge of the
extensions 28 and 29 of the pin type termnals 27 and thereby

establish firm engagenent for
t her ebet ween. The tip ends of

steady el ectric connection
t he extensions 28 and 29 pass through

the contact points 9A and 9B of tHe% erminal 3 and extend through the

housi ngs 1 of the electri
recei vi ng E)g%"ngs 20. A~
electric connector 21

@ conqutors 21 through the term nal
1 WS enl arged section of the
Xt ens hserted therethrough/

| 108

o

e
(A



When the extension 28 of the pin type terminal 27 is 35 inserted into
the termnal 3 in the proper centered position (i.e. straight along
the center line 30 between

2/10

N
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t he contact beans 7A and 7B), the contact points 9A and 9B
cont act

12 .-
contact the mati ng edge of the extension 28 with equal
On the ot her

will
force to establish a uniformelectrical connection.
line 31 parallel to but

hand, when the extension 28 is inserted al ong
of fset a distance fromthe |ine 30 which is equal distance from
contact points 9A and 9B in Fig. 15, the contact point 9A is
depressed toward the |eft in Fig3/4% for accommpdati ng the extension
resilient deformation of the contact beam 7A. Such

28 whi | e causi ng
action 10 (Ehgﬁ}ontact poi nt 9A exerts a force on the second
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connecting piece 12 via the first connecting piece 10A This force is
then transmtted to the contact beam 7B carrying the contact point 9B
via the first connecting pi ece 10B to bias the contact beam 7B toward
the left in 15 Fig. 15. As a result, the contact point 9B which is
carri'‘ed by the contact beam 7B cones into contact with the mat i ng
edge of the extension 28. Si nce the second connecting piece 12
transmts t silient force between 4/10t he contact beans 7A and 7B,
the resilie tﬂ mt%kt forces 20 to be exerted on the contact points
9A and 9B are substantial | yN&hi fi e@o permt the contacts to .be
depressed onto the extension ﬁS W t Thally, %gual resilient
force. When the extension 28 hldAn [
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angle relative to the center line 30 either at the right 25 position or
the offset position, a substantially simlar effect of force
transm ssion is performed by the connecting pi ece 12 for assuring
st eady contact between the contact points 9A and 9B with the

ext ensi on 28. Since the return force to return the contact

poi nts 9A 30 and 9B with the contact beans 7A and 7B can be provi ded
principally by the second connecting piece 12, the contact beans 7A
and 7B can bfytﬁ to be flexible enolyHo%o acconmodat e any
magni t ude of set in insertion of the mal e term nal . Ther ef or e,
per menent deformation of the 35 contact beans 7A and 7B can be
successfully el iwnated. As set forﬁh above, the electric
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the electric connector female term nal according to the pr esent

I nventi on, assures good electric contact I rrespective of the
of fset or angle of insertion of the male termnal, while
substantially avoiding the possibility 5 of causi ng permanent
deformati on of the contact beanms which may result in pernmanent
contact failure. Furthernore, the connecting piece enployed in the
el ectric connechr term nal accordi n/d the present invention does
not i nter xaaﬁﬁﬁ the insertio nd renoval of the male 10

term nal . Al so, according to the pr nt inven ”2?, t he over al
height of the termnal can 20 mdi n ained substantially equal to
that of the convenﬁj nal_term nal s /&%sphte t he presence of the
connecting piece. I'n ' ! :
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since the contact points are located at a substantially 15 I ntermedi ate

position on the beans the |ever fornmed by the contact beam and the
first connecting piece has sufficient contact length to assure a
consi stent force and thereby a consi stently good el ectri cal

connecti on. Wil e the invention has been described with respect
to 20 a preferred enbodinent, it is apparent that various changes

can be nmade wit hout departing fromthe scope of the i nvention as
defined by the appended cl ai ns. 8/10
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1. An electric connector female term nal (3) conprising: 5

a pair of contact beans (7A, 7B) each with one end extending froma
base (4) defining a path (8)

9/10
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conpletely through said female term nal for accommobdati ng a male
termnal (27), to which an electrical connection is to be
a contact point (9A, 9B) on each contact

established; 10

beam-:f aci ng each ot her adapted to nake an el ectrical connection with

said male termnal; and a resilient connecting piece
formed wth an end (11A, 11B) of each contact beam

(12) integrally
the base and extending taergbet ween, said connecting piece,
term nal

opposite 15
posi ti oned ouE%ﬁéssai path (8) for accommovdating said nmal e
adapted to resiHen bi as the contact beans carrying the contact
points to a predetermned initial pasi tion.
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20 2. An el ectric connector terfgHal r )

in claim.1, wherein said resilient connecting\j i@@i’ﬁﬁ S torpri ses
a U shaped bent portion (12). 25 3 An el ectric {cgnnect or
termnal as set forth in claim1l, wherein spid resNQOVeatltcanrecting
pi ece conprises a pair of substantially straipght first segnernts
(10A, 10B) respectively wth each end extehdrng

substantially in alignment with and bept from saidjcontact 30 hedns at
whi ch said contact points are carried, “and a substantially U shaped

12 ndj
second segment  (12) extenqihQ . .. CONNECTOR TERMINAL

Field of the Invention:

The present invention relates generally to a
female +terminal for an electric connector. More
specifically, the invention relates to an improvement for
a U-shaped connector terminal, in which a pair of contact
beams are formed in the base portion and contact points on
each contact beam are arranged in opposition to each other.
Description of the Prior Art

As is well know, U-shaped electric connector
o terminals have been widely used in various fields. Such a
connector terminal typically has a base portion, a pair of
contact beams integrally formed with the base portion and
extending therefrom, and is formed into generally U-shaped
configuration. Normally, contact points which make
electrical connection with a male terminal are formed at
the free ends of the pair of contact beams so as to receive
the male terminal completely through the female terminal,
such as a pin type terminal. The contact points exert a
predetermined magnitude of a uniform contact pressure for
20 establishing electrical connection. Although the contact

beams of this type of electric connector terminal are
formed integrally with the base portion, their actions are
independent of each other. In other words, since the
contact beams are not mechanically connected to each other,
25 they can act independently of each other. One typical
example of this type of the electric connector terminal has
been disclosed in Japanese Unexamined-Patent Publication
(Kokai) No. 3-77284.
In the prior art of the type briefly discussed above,
30 when the male terminal, such as pin type terminal is

I

4
m

|

inserted in proper alignment spaced equally from each
contact point, which is along the center line between the



bet ween the ends (11A, 11B) of the first segnents (10A,

opposi te—_.:t he bent ends. REPLACEMENT SHEE
| 29 NCY 2001
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Electrical Connector Terminal

An electric connector female terminal (3) assures.

fon

steady contact between a male terminal (27) irrespective of
the position and angle of insertion of the male terminal.
The female terminal comprises a pair of contact beams (7A,
7B) defining a path (8) completely through the female
terminal for accommodating a male terminal. A connecting
io piece (12) is integrally formed with the contact beams and
extending therebetween, the connecting piece being
positioned out of the path for accommodating the male
terminal and incorporating resilient means for resiliently
biasing the contact beams carrying the contact peints (92,
is 9B) to a predetermined initial position. :

Fig. 1



