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(54) Terminal fitting

(57) An object of the present invention is to prevent
the posture inclination of a resilient contact piece.

A terminal fitting 10 includes a rectangular tube por-
tion 13 into which a tab T is to be inserted from front,
resilient contact pieces 14 which extend along an insert-
ing direction of the tab T in the rectangular tube portion

13 and come into contact with the tab T inserted into the
rectangular tube portion 13 while being resiliently de-
formed, and a pair of resilient pieces 24 which extend
from opposite side edges of each resilient contact piece
14 in a width direction and are able to resiliently come
into contact with an inner wall surface of the rectangular
tube portion 13.
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Description

[0001] The present invention relates to a terminal fit-
ting.
[0002] Japanese Unexamined Patent Publication No.
2003-045536 discloses such a female terminal fitting that
a resilient contact piece extending along an inserting di-
rection of a tab is accommodated in a rectangular tube
portion, into which the tab is to be inserted, and the
plate-like tab inserted into the rectangular tube portion is
electrically conductively connected by being sandwiched
between the resiliently deformed resilient contact piece
and a pressure receiving wall portion constituting the rec-
tangular tube portion.
[0003] When the above terminal fitting is subjected to
vibration or impact, the posture of the resilient contact
piece may be so inclined that there is a height difference
between opposite side edges in a width direction. If the
resilient contact piece is inclined, a clearance is formed
between the resilient contact piece and the tab and a
contact state becomes unstable. Therefore, a counter-
measure is desired.
[0004] The present invention was completed in view
of the above situation and an object thereof is to prevent
the posture inclination of a resilient contact piece.
[0005] This object is solved according to the invention
by the features of the independent claim. Particular em-
bodiments of the invention are subject of the dependent
claims.
[0006] According to the invention, there is provided a
terminal fitting, comprising: a tube portion into which a
tab is to be at least partly inserted in an insertion direction;
at least one resilient contact piece which substantially
extends along the inserting direction of the tab in the tube
portion and comes into contact with the tab inserted into
the tube portion while being resiliently deformed; and one
or more resilient pieces which extend from the resilient
contact piece in a width direction and are able to resil-
iently come into contact with an inner wall surface of the
tube portion.
[0007] Even if an external force acts to incline the pos-
ture of the resilient contact piece, the posture inclination
of the resilient contact piece is prevented since the one
or more resilient pieces resiliently come into contact with
the inner wall surface of the tube portion.
[0008] According to a particular embodiment, a pair of
resilient pieces is provided which extend from substan-
tially opposite side edges of the resilient contact piece in
the width direction.
[0009] According to a further particular embodiment,
there is provided a terminal fitting, comprising a rectan-
gular tube portion into which a tab is to be inserted from
front; a resilient contact piece which extends along an
inserting direction of the tab in the rectangular tube por-
tion and comes into contact with the tab inserted into the
rectangular tube portion while being resiliently deformed;
and a pair of resilient pieces which extend from opposite
side edges of the resilient contact piece in a width direc-

tion and are able to resiliently come into contact with an
inner wall surface of the rectangular tube portion.
[0010] Even if an external force acts to incline the pos-
ture of the resilient contact piece, the posture inclination
of the resilient contact piece is prevented since the pair
of resilient pieces resiliently come into contact with the
inner wall surface of the rectangular tube portion.
[0011] Particularly, the resilient contact piece extends
from a supporting wall portion forming part of the tube
portion; and/or the resilient piece(s) extend(s) from a
base end portion of the resilient contact piece.
[0012] Further particularly, the resilient contact piece
extends from a supporting wall portion constituting the
rectangular tube portion; and the resilient pieces extend
from a base end portion of the resilient contact piece.
[0013] The supporting wall portion has a high rigidity
and is difficult to deform since it constitutes the rectan-
gular tube portion. Accordingly, the base end portion of
the resilient contact piece linked to the supporting wall
portion is also difficult to incline and deform. In addition,
since the base end portion of this resilient contact piece
is reinforced by the resilient pieces, the rigidity of the
base end portion of the resilient contact piece is in-
creased. In this way, the posture inclination of the resilient
contact piece is reliably prevented.
[0014] Further particularly, the terminal fitting further
comprises a shell which is a component separate from
the resilient contact piece, at least partly surrounds the
resilient contact piece and forms part of the tube portion.
[0015] Specifically, the terminal fitting further compris-
es a shell which is a component separate from the resil-
ient contact piece, surrounds the resilient contact piece
and constitutes the rectangular tube portion.
[0016] If a rectangular tube portion is entirely formed
to be integral to the resilient contact piece, the rectangular
tube portion and the resilient contact piece may present
design restrictions to each other. In that respect, a degree
of freedom in designing the resilient contact piece and
the rectangular tube portion is high in the present inven-
tion since the rectangular tube portion is formed using
the shell that is separate from the resilient contact piece.
[0017] Further particularly, the terminal fitting further
comprises at least one restricting portion which is formed
at the (particularly rectangular) tube portion and restricts
displacements of the resilient piece(s) in an extending
direction of the resilient piece(s) by being resiliently
brought into contact with the extending end(s) of the re-
silient piece(s).
[0018] When the resilient pieces come into contact with
the restricting portion while the tab is inserted into the
rectangular tube portion to resiliently come into contact
with the resilient contact piece, resilient deformation
amounts of the resilient pieces increase thereafter.
Therefore, an inclination preventing effect by resilient re-
storing forces of the resilient pieces is enhanced.
[0019] Further particularly, the base end portion of the
resilient contact piece is reinforced by the one or more
resilient pieces such that the rigidity of the base end por-
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tion of the resilient contact piece is increased.
[0020] Further particularly, a front end part of the sup-
porting portion serves as a front frame-like portion having
a high rigidity by continuously extending over the entire
circumference and/or wherein a rear end part of the sup-
porting portion serves as a rear frame-like portion having
a high rigidity by continuously extending over the entire
circumference.
[0021] Further particularly, the resilient contact piece
is formed in the supporting wall portion by cutting and
bending, wherein a cut area of the resilient contact piece
in forward and backward directions is a range from the
rear end of the front frame-like portion to the front end of
the rear frame-like portion.
[0022] Further particularly, a base end portion of the
resilient contact piece is directly linked to the front
frame-like portion.
[0023] Further particularly, an extending end of the re-
silient contact piece and/or an extending end of the re-
silient piece is located such as to be held in contact with
or proximately face the inner surface of the tube portion
and/or wherein an extending end of the resilient piece
[0024] Further particularly, an extending end of the re-
silient piece is substantially facing an extending end of
the restricting portion substantially along forward and
backward directions while particularly being spaced
apart.
[0025] Further particularly, a base end portion of the
resilient contact piece is wider than an area behind it and
the widened part(s) particularly serve(s) as a pair of pro-
jecting portions projecting in the width direction.
[0026] These and other objects, features and advan-
tages of the present invention will become more apparent
upon reading of the following detailed description of pre-
ferred embodiments and accompanying drawings. It
should be understood that even though embodiments
are separately described, single features thereof may be
combined to additional embodiments.

FIG. 1 is a front view of a terminal fitting according
to a first embodiment,
FIG. 2 is a front view of a terminal main body,
FIG. 3 is a front view of a shell,
FIG. 4 is a section along A-A of FIG. 1,
FIG. 5 is a section along A-A showing a state where
the insertion of a tab into a rectangular tube portion
is started,
FIG. 6 is a section along A-A showing a state where
the insertion of the tab progresses and extending
ends of resilient pieces are in contact with restricting
portions,
FIG. 7 is a section along A-A showing a state where
the insertion of the tab is completed,
FIG. 8 is a plan view of the terminal main body,
FIG. 9 is a section along B-B of FIG. 2,
FIG. 10 is a plan view of the shell,
FIG. 11 is a section along C-C of FIG. 3,
FIG. 12 is a perspective view of a terminal fitting ac-

cording to a second embodiment,
FIG. 13 is a side view of the terminal fitting,
FIG. 14 is a section along D-D of FIG. 13,
FIG. 15 is a section along E-E of FIG. 13,
FIG. 16 is a section along E-E showing a state where
a tab is inserted in a rectangular tube portion,
FIG. 17 is a section of a terminal fitting according to
a third embodiment, and
FIG. 18 is a section of a terminal main body according
to the third embodiment.

<First Embodiment>

[0027] Hereinafter, a first specific embodiment of the
present invention is described with reference to FIGS. 1
to 11. A terminal fitting 10 of this first embodiment is
shaped to be long and narrow in forward and backward
directions as a whole particularly by assembling a termi-
nal main body 11 and a shell 12 which are components
separate from each other as shown in FIGS. 4 to 7. A
front area (particularly a substantially half area) of the
terminal fitting 10 at or near a front end side in forward
and backward directions FBD is a (particularly substan-
tially rectangular or polygonal) tube portion 13 into which
a tab T of a male terminal is to be at least partly inserted
from front, and one or more resilient contact pieces 14
to be resiliently brought into contact with the tab T are
provided at (particularly at least partly accommodated in)
the (particularly substantially rectangular or polygonal)
tube portion 13. A rear area (particularly a substantially
half area of) the terminal fitting 10 at or near a rear end
side is a wire connection portion which is to be connected
to a wire and particularly comprises at least one wire
crimping portion 15 in the form of at least one open barrel
which is crimped and connected to the wire.
[0028] The terminal main body 11 is formed by apply-
ing bending, folding and/or embossing and the like to a
conductive (particularly metal) plate material punched
out or cut into a specified (predetermined or predetermi-
nable) shape. As shown in FIGS. 2, 4, 8 and 9, a front
end area of the terminal main body 11 is a (particularly
substantially box-shaped) supporting portion 16 consti-
tuting or forming part of the tube portion 13 and a rear
end area of the terminal main body 11 is or forms part of
the wire connection portion (particularly the wire crimping
portion 15). The (box-shaped) supporting portion 16 spe-
cifically is formed in the shape of a (particularly substan-
tially rectangular or polygonal) tube by including a lower
wall portion 17 (as a particular supporting wall portion),
one or more, particularly a pair of side wall portions 18
projecting or standing up at an angle different from 0° or
180°, preferably substantially at a right angle from (par-
ticularly both lateral (left and right) edges of) the lower
wall portion 17 and an upper wall portion 19 (as a partic-
ular supporting wall portion) extending at an angle differ-
ent from 0° or 180°, preferably substantially at a right
angle from (particularly the distal or upper end edge of)
one side wall portion 18.
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[0029] As shown in FIGS. 2, 4, 8 and 9, a front end
part of the (particularly substantially box-shaped) sup-
porting portion 16 serves as a front frame-like portion 20
particularly having a high rigidity by continuously extend-
ing over the entire circumference. As shown in FIGS. 4,
8 and 9, a rear end part of the (particularly substantially
box-shaped) supporting portion 16 serves as a rear
frame-like portion 21 particularly having a high rigidity by
continuously extending over the entire circumference.
The lateral (left and/or right) side wall portion(s) 18 par-
ticularly is/are in the form of flat plates in their entireties,
such as, without being cut and bent or perforated.
[0030] As shown in FIGS. 4 to 9, the lower wall portion
17 and the upper wall portion 19 particularly are formed
with a pair of substantially vertically symmetric resilient
contact pieces 14 particularly by cutting and bending. A
cut area of the resilient contact pieces 14 in forward and
backward directions FBD is a range from the rear end of
the front frame-like portion 20 to the front end of the rear
frame-like portion 21. The resilient contact pieces 14 par-
ticularly substantially extend backward (or in the inserting
direction ID) in a cantilever manner from a front portion
of the supporting portion 16, particularly from the front
frame-like portion 20. That is, base end portions 14F of
the resilient contact pieces 14 particularly are directly
linked to the front frame-like portion 20. As shown in
FIGS. 4 to 7, the shapes of the resilient contact pieces
14 viewed sideways (in a direction crossing an inserting
direction ID of the tab T into the tube portion 13 and/or
opposite vertical directions in which the pair of resilient
contact pieces 14 are facing) are curved to bulge inward
and/or toward the mating resilient contact pieces 14. Spe-
cifically, a part where a facing distance (vertical distance)
between the both resilient contact pieces 14 is shortest
serves as a contact portion 22 with the tab T.
[0031] As shown in FIGS. 2 and 8, a formation area of
the resilient contact pieces 14 in the width direction (or
a direction intersecting the inserting direction ID and/or
forward and backward directions FBD) is intermediate
parts (particularly substantially central parts) of the lower
wall portion 17 and the upper wall portion 19. Further, as
shown in FIG. 8, the base end portion 14F of the resilient
contact piece 14 particularly is wider than an area behind
it and the widened parts particularly serve as a pair of
(particularly substantially bilaterally symmetric) project-
ing portions 23 projecting in the width direction WD. The
lower wall portion 17 and/or the upper wall portion 19
particularly are (particularly each) formed with one or
more, particularly a pair of resilient pieces 24 substan-
tially extending backward (or in the inserting direction ID)
in a cantilever manner from (the pair of) projecting por-
tions 23 (base portion 14F of the resilient contact piece
14). The pair of resilient pieces 24 formed on the (partic-
ularly each) resilient contact piece 14 particularly sub-
stantially are bilaterally symmetric. Further, the resilient
piece(s) 24 of the lower wall portion 17 and that/those of
the upper wall portion 19 particularly are vertically sym-
metric. Length(s) of the resilient piece(s) 24 in forward

and backward directions FBD particularly is/are shorter
than that/those of the resilient contact piece(s) 14. Fur-
ther, the rear end(s) (extending end(s)) of the resilient
piece(s) 24 particularly is/are located more backward
than the contact portion 22. The shape(s) of the resilient
piece(s) 24 viewed sideways particularly is/are curved to
bulge toward the mating resilient piece(s) 24.
[0032] As shown in FIGS. 3, 10 and 11, the shell 12
includes a lower plate portion 25, one or more, particularly
a pair of side plate portions 26 projecting or standing up
at an angle different from 0° or 180°, preferably substan-
tially at a right angle from (particularly the both lateral
(left and right) edges of) the lower plate portion 25 and
an upper plate portion 27 extending at an angle different
from 0° or 180°, preferably substantially at a right angle
from particularly the distal or upper end edge of) one side
plate portion 26. The lower plate portion 25 and the upper
plate portion 27 particularly are each formed with one or
more, particularly a pair of restricting portions 28 extend-
ing obliquely inwardly of the shell 12 toward the front
particularly by cutting and bending. The pair of restricting
portions 28 particularly substantially are bilaterally sym-
metric with each other. Further, the resilient pieces 24 of
the lower wall portion 25 and those of the upper plate
portion 27 particularly substantially are vertically sym-
metric with each other.
[0033] As shown in FIGS. 4 to 7, the shell 12 particu-
larly is to be assembled with the terminal main body 11
to be externally mounted on the (substantially
box-shaped) supporting portion 16. In a state where the
shell 12 is assembled, the tube portion 13 at least partly
is formed by the shell 12 and the supporting portion 16.
The lower plate portion 25 and the lower wall portion 17
at least partly overlap substantially in surface contact with
each other, the lateral (left and/or right) side plate portion
(s) 26 and the lateral (left and/or right) side wall portion
(s) 18 (also) at least partly overlap substantially in surface
contact with each other, and/or the upper plate portion
27 and the upper wall portion 19 (also) at least partly
overlap substantially in surface contact with each other.
[0034] As shown in FIGS. 4 to 7, the rear end(s) (ex-
tending end(s)) of the resilient contact piece(s) 14 par-
ticularly is/are located in the vertical direction to be held
in contact with or proximately face the inner surface of
the upper plate portion 27 or the inner surface of the lower
plate portion 25. The rear end(s) (extending end(s)) of
the resilient piece(s) 24 particularly is/are located in the
vertical direction to be held in contact with or proximately
face the inner surface of the upper plate portion 27 or the
inner surface of the lower plate portion 25. Further, as
shown in FIG. 4, the rear end(s) (extending end(s)) of
the resilient piece(s) 24 particularly is/are facing the front
end(s) (extending end(s)) of the restricting portion(s) 28
from front in forward and backward directions FBD while
particularly being spaced apart.
[0035] Next, functions of this first embodiment are de-
scribed. In the process of inserting the tab T into the rec-
tangular tube portion 13, the tab T contacts the one or
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more contact pieces 14 (particularly at least partly thrusts
itself between the upper and lower resilient contact piec-
es 14), whereby the (both) resilient contact piece(s) 14
is/are resiliently deformed outwardly (particularly to ver-
tically move away from each other) while displacing the
contact portion 22 obliquely backward as shown in FIG.
5. As the resilient contact piece(s) 14 is/are resiliently
deformed, the resilient piece(s) 24 is/are resiliently de-
formed outwardly (particularly to vertically move away
from each other) with the extending end(s) thereof held
in contact with the upper plate portion 27 or the lower
plate portion 25, and/or the extending end(s) of the resil-
ient piece(s) 24 is/are displaced backward while sliding
in contact with the upper plate portion 27 or the lower
plate portion 25.
[0036] When the insertion of the tab T progresses, the
extending end(s) of the resilient piece(s) 24 come(s) into
contact with the front end(s) of the restricting portions 28
as shown in FIG. 6 and cannot be displaced backward
thereafter even if the insertion of the tab T and the resilient
deformation of the resilient contact piece(s) 14 further
progress. Thus, as the insertion of the tab T and the re-
silient deformation of the resilient contact piece(s) 14 fur-
ther progress, resilient deformation amount(s) and resil-
ient restoring force(s) of the resilient piece(s) 24 increase.
As shown in FIG. 7, the resilient deformation amount(s)
and resilient restoring force(s) of the resilient piece(s) 24
are maximized when the inserting operation of the tab T
is completed.
[0037] The terminal fitting 10 of this first embodiment
includes the tube portion 13 into which the tab T is to be
at least partly inserted in the inserting direction ID (par-
ticularly substantially from front), and the resilient contact
piece(s) 14 that extend(s) substantially along the insert-
ing direction ID of the tab T in the tube portion 13 and
come(s) into contact with the tab T inserted into the tube
portion 13 while being resiliently deformed. In the case
of such a terminal fitting 10, the posture(s) of the resilient
contact piece(s) 14 may be so inclined that there is a
height difference between opposite side edges in the
width direction when the terminal fitting 10 is subjected
to vibration or impact. As a result, clearances may be
formed between the tab T and the resilient contact pieces
14 and a contact state may become unstable.
[0038] However, the terminal fitting 10 of this first em-
bodiment particularly includes the one or more, particu-
larly the pair of resilient pieces 24 that extend from the
opposite side edges of each resilient contact piece 14 in
the width direction WD and can resiliently come into con-
tact with the inner wall surface of the tube portion 13.
Thus, even if an external force acts to incline the posture
of the resilient contact piece 14, the one or more, partic-
ularly the pair of resilient pieces 24 resiliently come into
contact with the inner wall surface of the tube portion 13
(inner surface of the upper plate portion 27 or the lower
plate portion 25), wherefore the posture inclination of the
resilient contact piece 14 is prevented.
[0039] The resilient contact piece(s) 14 particularly

substantially extend from the lower wall portion 17 and/or
the upper wall portion 19 constituting or forming part of
the (particularly substantially rectangular or polygonal)
tube portion 13 and the resilient piece(s) 24 extend from
the base end portion(s) 14F of the resilient contact piece
(s) 14. The lower wall portion 17 and the upper wall por-
tion 19 particularly have a high rigidity and are difficult to
deform since they form the (particularly substantially rec-
tangular or polygonal) tube portion 13. Thus, the base
end portion(s) 14F of the resilient contact piece(s) 14
linked to these lower wall portion 17 and/or upper wall
portion 19 are also difficult to incline and deform. In ad-
dition, since the base end portion(s) 14F of the resilient
contact piece(s) 14 is/are reinforced by the one or more
resilient pieces 24, the rigidity of the base end portion(s)
14F of the resilient contact piece(s) 14 is increased. In
this way, the posture inclination of the resilient contact
pieces 14 is reliability prevented.
[0040] Further, the terminal fitting 10 particularly in-
cludes the one or more restricting portions 28 that are
formed at the tube portion 13 and restrict displacements
of the resilient piece(s) 24 in its/their extending directions
by being resiliently brought into contact with the extend-
ing end(s) of the resilient piece(s) 24. According to this
configuration, if the resilient piece(s) 24 come(s) into con-
tact with the restricting portion(s) 28 while the tab T is at
least partly inserted into the tube portion 13 to resiliently
come into contact with the resilient contact piece(s) 14,
resilient deformation amount(s) of the resilient piece(s)
24 increase(s) thereafter. In this way, an inclination pre-
venting effect by resilient restoring force(s) of the resilient
piece(s) 24 is enhanced.
[0041] If a rectangular tube portion is entirely formed
to be integral to resilient contact pieces, the rectangular
tube portion and the resilient contact pieces may present
design restrictions to each other. In that respect, the ter-
minal fitting 10 of this first embodiment particularly in-
cludes the shell 12 that is a component separate from
the resilient contact pieces 14, at least partly surround
the resilient contact piece(s) 14 and constitutes or forms
part of the tube portion 13. That is, the tube portion 13
particularly is formed using the shell 12 separate from
the resilient contact piece(s) 14. Therefore, a degree of
freedom in designing the resilient contact pieces 14 and
the rectangular tube portion 13 is high.
[0042] Accordingly, to prevent the posture inclination
of a resilient contact piece, a terminal fitting 10 includes
a tube portion 13 into which a tab T is to be at least partly
inserted in an insertion direction ID, one or more resilient
contact pieces 14 which substantially extend along the
inserting direction ID of the tab T in the tube portion 13
and come(s) into contact with the tab T at least partly
inserted into the tube portion 13 while being resiliently
deformed, and one or more, particularly a pair of resilient
pieces 24 which extend from (particularly opposite side
edges of) the resilient contact piece(s) 14 in a width di-
rection WD and is/are able to resiliently come into contact
with an inner wall surface of the tube portion 13.
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<Second Embodiment>

[0043] Next, a second specific embodiment of the
present invention is described with reference to FIGS.
12 to 16. A terminal fitting 30 of this second embodiment
is shaped to be long and narrow in forward and backward
directions FBD as a whole particularly by assembling a
terminal main body 31 and a shell 32 which are compo-
nents separate from each other as shown in FIGS. 12,
15 and 16. A front area (particularly a substantially half
area) of the terminal fitting 30 at a front end side in forward
and backward directions FBD is a (particularly substan-
tially rectangular or polygonal) tube portion 33 into which
a tab T of a male terminal is to be at least partly inserted
in an insertion direction ID, e.g. substantially from front.
One or more resilient contact pieces 34 to be resiliently
brought into contact with the tab T are at least partly ac-
commodated in or provided at the tube portion 33. A rear
area (particularly a substantially half area) of the terminal
fitting 30 at a rear end side is a wire connection portion
which is to be connected to a wire and particularly com-
prises at least one wire crimping portion 35 in the form
of an open barrel which is crimped, bent or folded and
connected to the wire.
[0044] The terminal main body 31 particularly is formed
by applying bending, folding and/or embossing and the
like to a conductive (particularly metal) plate material
punched out or cut into a specified (predetermined or
predeterminable) shape. A front end area of the terminal
main body 31 is a contact functioning portion 36 and/or
a rear end area of the terminal main body 31 is the wire
connection portion (particularly the wire crimping portion
35). The contact functioning portion 36 particularly in-
cludes at least one supporting portion 37, one or more,
particularly a pair of resilient contact pieces 34 and one
or more, particularly two pairs of resilient pieces 42. As
shown in FIGS. 12, 14 to 16, the supporting portion 37
includes a lower wall portion 38 and a pair of side wall
portions 39 (as a particular supporting wall portion) pro-
jecting or standing up at an angle different from 0° or
180°, preferably substantially at a right angle from (par-
ticularly both lateral (left and right) edges of) the lower
wall portion 38.
[0045] As shown in FIGS. 12, 15 and 16, the one or
more, particularly the pair of resilient contact pieces 34
substantially extend forward (direction opposite to an in-
serting direction ID of the tab T into the tube portion 33
in forward and backward directions FBD) particularly in
a cantilever manner from the side wall portion(s) 39
and/or particularly substantially bilaterally symmetric.
The shapes of the resilient contact pieces 34 viewed from
above (in a direction crossing the inserting direction ID
of the tab T into the tube portion 33 and/or opposite lateral
directions in which the pair of resilient contact pieces 34
substantially are facing) particularly are curved to bulge
toward the mating resilient contact pieces 34. A part
where a facing distance (lateral distance) between the
both resilient contact pieces 34 particularly is shortest

serves as a contact portion 40 with the tab T.
[0046] As shown in FIG. 12, a front end part (extending
end part) of the resilient contact piece 34 particularly has
a larger height than an area behind it, and this widened
part serves as one or more, particularly a pair of (partic-
ularly substantially vertically symmetric) projecting por-
tions 41 vertically projecting from both upper and lower
edges of the resilient contact piece 34. Each resilient
contact piece 34 particularly is formed with one or more,
particularly a pair of resilient pieces 42 substantially ex-
tending backward in a cantilever manner from the pair of
projecting portions 41 (extending end part of the resilient
contact piece 34). The pair of resilient pieces 42 formed
on each resilient contact piece 34 particularly substan-
tially are vertically symmetric. Further, the resilient pieces
42 on the right side and those on the left side particularly
substantially are bilaterally symmetric. Length(s) of the
resilient piece(s) 42 in forward and backward directions
FBD particularly is/are shorter than that/those of the re-
silient contact piece(s) 34. Further, the rear end(s) (ex-
tending end(s)) of the resilient piece(s) 42 particularly
is/are located behind the contact portion 40. The shape
(s) of the resilient piece(s) 42 viewed from above is/are
curved to bulge inwardly particularly substantially toward
the mating resilient pieces 42.
[0047] As shown in FIGS. 13 to 16, the shell 32 includes
a lower plate portion 43, a pair of side plate portions 44
projecting or standing up at an angle different from 0° or
180°, preferably substantially at a right angle from (par-
ticularly the both lateral (left and right) edges of) the lower
plate portion 43 and an upper plate portion 45 extending
at an angle different from 0° or 180°, preferably substan-
tially at a right angle from (particularly the distal or upper
end edge of) one side plate portion 44. As shown in FIGS.
12, 15 and 16, the lateral (left and/or right) side plate
portion(s) 44 particularly is/are (particularly each) formed
with one or more, particularly a pair of restricting portions
46 substantially extending obliquely inwardly of the shell
32 toward the front particularly by cutting and bending.
The pair of restricting portions 46 formed on each side
plate portion 44 particularly substantially are vertically
symmetric. Further, the right restricting portions 46 and
the left restricting portions 46 particularly substantially
are bilaterally symmetric.
[0048] The shell 32 is to be assembled with the terminal
main body 31 to at least partly surround the contact func-
tioning portion 36. In a state where the shell 32 is assem-
bled, the tube portion 33 is at least partly formed by the
shell 32 and the supporting portion 37. As shown in FIG.
14, the lower plate portion 43 and the lower wall portion
38 particularly at least partly overlap substantially in sur-
face contact with each other, and/or the lateral (left and/or
right) side plate portion(s) 44 and the lateral (left and/or
right) side wall portion(s) 39 particularly (also) at least
partly overlap substantially in surface contact with each
other. Further, one or more holding pieces 47 folded to
extend inward or downward inside the supporting portion
37 from the distal or upper end edges of the side plate
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portion(s) 44 particularly are at least partly fitted to be
held in close contact with the inner surfaces of the lateral
(left and/or right) side wall portion(s) 39, whereby the
shell 32 and the terminal main body 31 particularly are
held in an assembled state. Further, the rigidity of the
lateral (left and/or right) side wall portion(s) 39 to which
the base end portion(s) of the resilient contact piece(s)
34 is/are directly linked is increased by engagement with
the shell 32.
[0049] In the assembled state of the shell 32 and the
terminal main body 31, the rear end(s) (extending end(s))
of the resilient piece(s) 42 particularly is/are located in
the lateral direction to be held in contact with or proxi-
mately face the inner surface(s) of the side wall portion
(s) 44 as shown in FIGS. 15 and 16. Further, the rear
end(s) (extending end(s)) of the resilient piece(s) 24 par-
ticularly is/are facing the front end(s) (extending end(s))
of the restricting portion(s) 46 from front in forward and
backward directions FBD while being spaced apart.
[0050] Next, functions of the second embodiment are
described. In the process of inserting the tab T into the
(particularly rectangular or polygonal) tube portion 33,
the tab T contacts the one or more resilient contact pieces
34 whereby the resilient contact piece(s) 34 is/are de-
formed outwardly, particularly the tab T thrusts itself be-
tween the lateral (left and right) resilient contact pieces
34, whereby the both resilient contact pieces 34 are re-
siliently deformed to laterally move away from each other,
while displacing the contact portion 40 obliquely back-
ward. As the resilient contact piece(s) 34 is/are resiliently
deformed, the resilient piece(s) 42 is/are resiliently de-
formed laterally (to particularly laterally move away from
each other) with the extending end(s) thereof held in con-
tact with the side plate portion(s) 44 and/or the extending
end(s) of the resilient contact piece(s) 42 particularly
is/are displaced backward while sliding in contact with
the side plate portion(s) 44. When the inserting operation
of the tab T is completed, resilient deformation amount
(s) and resilient restoring force(s) of the resilient piece(s)
42 are maximized
[0051] Note that when the tab T is properly inserted
into the tube portion 33, the resilient piece(s) 42 do(es)
not come into contact with the restricting portion(s) 46.
However, if the tab T is inserted in an improper posture
and the resilient deformation amount of the resilient con-
tact piece 34 increases beyond a proper range, the ex-
tending end(s) of the resilient piece(s) 42 come(s) into
contact with the front end(s) of the restricting portion(s)
46 while the resilient deformation amount of the resilient
contact piece 34 falls within the range of resiliency limit.
Thus, any further resilient deformation of the resilient
contact piece 34 is hindered. In this way, it is prevented
in this second embodiment that the resilient contact piec-
es 34 are deformed beyond the resiliency limit thereof.
[0052] The terminal fitting 30 of this second embodi-
ment includes the (particularly substantially rectangular
or polygonal) tube portion 33 into which the tab T is to
be at least partly inserted in the insertion direction ID

(from front), and the resilient contact piece(s) 34 that sub-
stantially extend along the inserting direction ID of the
tab T in or at the tube portion 33 and come into contact
with the tab T at least partly inserted into the tube portion
33 while being resiliently deformed. In the case of such
a terminal fitting 30, the posture(s) of the resilient contact
piece(s) 34 may be so inclined that there is a height dif-
ference between opposite side edges in the width direc-
tion when the terminal fitting 30 is subjected to vibration
or impact. As a result, clearances may be formed be-
tween the tab T and the resilient contact piece(s) 34 and
a contact state may become unstable.
[0053] However, the terminal fitting 30 of this second
embodiment includes the one or more, particularly the
pair of resilient pieces 42 that extend from (particularly
the substantially opposite side edges of) the (particularly
each) resilient contact piece(s) 34 in the vertical direction
and can resiliently come into contact with the inner wall
surface of the tube portion 33. Thus, even if an external
force acts to incline the posture of the resilient contact
piece 34, the (pair of) resilient piece(s) 42 resiliently come
(s) into contact with the inner wall surface of the tube
portion 33 (inner surface of the side wall portion 44),
wherefore the posture inclination of the resilient contact
piece 34 is prevented.
[0054] If a rectangular tube portion is entirely formed
to be integral to resilient contact pieces, the rectangular
tube portion and the resilient contact pieces may present
design restrictions to each other. In that respect, the ter-
minal fitting 30 of this second embodiment particularly
includes the shell 32 that is a component separate from
the resilient contact pieces 34, at least partly surrounds
the resilient contact piece(s) 34 and constitutes or forms
part of the tube portion 33. That is, the tube portion 33
particularly is formed using the shell 32 separate from
the resilient contact piece(s) 34. Therefore, a degree of
freedom in designing the resilient contact pieces 34 and
the tube portion 33 is high.

<Third Embodiment>

[0055] Next, a third specific embodiment of the present
invention is described with reference to FIGS. 17 and 18.
A terminal fitting 50 of this third embodiment is shaped
to be long and narrow in forward and backward directions
FBD as a whole particularly by assembling a terminal
main body 51 and a shell 52 which are components sep-
arate from each other. A front area (particularly a sub-
stantially half area) of the terminal fitting 50 at a front end
side in forward and backward directions FBD is a (par-
ticularly substantially rectangular or polygonal) tube por-
tion 53 into which a tab T of a male terminal is to be at
least partly inserted in an insertion direction ID (e.g. from
front), and one or more resilient contact pieces 54 to be
resiliently brought into contact with the tab T are at least
partly accommodated in or provided at the tube portion
53. A rear area (particularly a substantially half area) of
the terminal fitting 50 at a rear end side is a wire connec-
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tion portion which is to be connected with a wire and
which particularly comprises at least one wire crimping
portion 55 in the form of at least one open barrel which
is to be crimped or bent or folded and connected to the
wire.
[0056] The terminal main body 51 is formed particularly
by applying bending, folding and/or embossing and the
like to a conductive (particularly metal) plate material
punched out or cut into a specified (predetermined or
predeterminable) shape. A front end area of the terminal
main body 51 is a contact functioning portion 56 and a
rear end area of the terminal main body 51 is the wire
connection portion (particularly the wire crimping portion
55). The contact functioning portion 56 includes a (par-
ticularly substantially box-shaped) supporting portion 57,
one or more, particularly a pair of resilient contact pieces
54 and one or more, particularly two pairs of resilient
pieces 58. The (box-shaped) supporting portion 57 in-
cludes a lower wall portion 59 (as a particular supporting
wall portion), one or more, particularly a pair of side wall
portions 60 standing up or projecting at an angle different
from 0° or 180°, preferably substantially at a right angle
from (particularly both lateral (left and right) edges of) the
lower wall portion 59 and an upper wall portion 61 (as a
particular supporting wall portion) extending at an angle
different from 0° or 180°, preferably substantially at a
right angle from one side wall portion 60. The rigidity of
the box-shaped supporting portion 57 particularly is in-
creased by continuously extending over the entire cir-
cumference.
[0057] As shown in FIG. 17, the (particularly pair of
vertically symmetric) resilient contact piece(s) 54 sub-
stantially extend(s) forward (direction opposite to an in-
serting direction ID of the tab T into the tube portion 53
in forward and backward directions FBD) particularly sub-
stantially in a cantilever manner from the lower wall por-
tion 59 and/or the upper wall portion 61 and particularly
substantially vertically symmetric. The shape(s) of the
resilient contact piece(s) 54 viewed sideways (in a direc-
tion crossing an inserting direction ID of the tab T into
the tube portion 53 and/or opposite vertical directions in
which the pair of resilient contact pieces 54 are facing)
are curved to bulge inwardly particularly substantially to-
ward the mating resilient contact pieces 54. A part where
a facing distance (vertical distance) between the both
resilient contact pieces 54 particularly is shortest serves
as a contact portion 62 with the tab T.
[0058] A formation area of the resilient contact piece(s)
54 in the width direction particularly is intermediate parts
(particularly substantially central parts) of the lower wall
portion 59 and/or the upper wall portion 61. Further, an
extending end part (front end part) of the resilient contact
piece 54 particularly is wider than an area between op-
posite end parts and the widened parts serve as one or
more, particularly a pair of (particularly substantially bi-
laterally symmetric) projecting portions 63 projecting in
the width direction. The contact functioning portion 56 is
formed with one or more, particularly a pair of (particularly

substantially bilaterally symmetric) resilient pieces 58
which link the projecting portion(s) 63 and the lower wall
portion 59 or the projecting portion(s) 63 and the upper
wall portion 61. That is, the resilient piece(s) 58 particu-
larly is/are supported at both front and rear ends. Further,
the resilient piece(s) 58 linked to the lower wall portion
59 and that/those linked to the upper wall portion 61 par-
ticularly substantially are vertically symmetric. The shape
(s) of the resilient piece(s) 58 viewed sideways are curved
to bulge outward particularly substantially in directions
away from the mating resilient pieces 58 (i.e. to bulge in
directions opposite to the resilient contact pieces 54).
[0059] As shown in FIG. 17, the shell 52 includes a
lower plate portion 64, one or more, particularly a pair of
side plate portions (not shown) standing up or projecting
at an angle different from 0° or 180°, preferably substan-
tially at a right angle from (particularly the both lateral
(left and right) edges of) the lower plate portion 64 and
an upper plate portion 66 extending at an angle different
from 0° or 180°, preferably substantially at a right angle
from (particularly the distal or upper end edge of) one
side plate portion. The shell 52 particularly is to be as-
sembled with the terminal main body 51 to at least partly
surround the contact functioning portion 56. In a state
where the shell 52 is assembled, the tube portion 53 at
least partly is formed by the shell 52 and the supporting
portion 57. The lower plate portion 64 and the lower wall
portion 59 particularly at least partly overlap substantially
in surface contact with each other, and/or the lateral (left
and/or right) side plate portion(s) and the lateral (left
and/or right) side wall portion(s) 60 particularly (also) at
least partly overlap substantially in surface contact with
each other. Further, the resilient piece(s) 58 particularly
are located to be held in contact with or proximately face
the inner surface(s) of the lower plate portion 64 and/or
the upper plate portion 66.
[0060] In the process of inserting the tab T into the tube
portion 53, the tab T contacts the resilient contact piece(s)
54 and particularly thrusts itself between the upper and
lower resilient contact pieces 54, whereby the (both) re-
silient contact piece(s) 54 is/are resiliently deformed out-
wardly particularly to vertically move away from each oth-
er. As the resilient contact piece(s) 54 is/are resiliently
deformed, the resilient piece(s) 58 is/are resiliently de-
formed while being held in contact with the lower plate
portion 64 or the upper plate portion 66. When the insert-
ing operation of the tab T is completed, resilient defor-
mation amount(s) and resilient restoring force(s) of the
resilient piece(s) 58 is/are maximized.
[0061] The terminal fitting 50 of this third embodiment
includes the (particularly substantially rectangular or po-
lygonal) tube portion 53 into which the tab T is to be at
least partly inserted in the insertion direction ID (e.g. from
front), and the resilient contact piece(s) 54 that substan-
tially extend(s) along the inserting direction ID of the tab
T in the tube portion 53 and come(s) into contact with the
tab T inserted into the tube portion 53 while being resil-
iently deformed. In the case of such a terminal fitting 50,
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the posture(s) of the resilient contact piece(s) 54 may be
so inclined that there is a height difference between op-
posite side edge(s) in the width direction when the ter-
minal fitting 50 is subjected to vibration or impact. As a
result, clearances may be formed between the tab T and
the resilient contact piece(s) 54 and a contact state may
become unstable.
[0062] However, the terminal fitting 50 of this third em-
bodiment includes the one or more, particularly the pair
of resilient pieces 58 that extend from (particularly the
substantially opposite side edges of each of) the resilient
contact piece(s) 54 in the lateral direction and can resil-
iently come into contact with the inner wall surface of the
tube portion 53. Thus, even if an external force acts to
incline the posture of the resilient contact piece 54, the
one or more, particularly the pair of resilient pieces 58
resiliently come(s) into contact with the inner wall surface
of the tube portion 53 (inner surfaces of the lower plate
portion 64 and/or the upper plate portion 66), wherefore
the posture inclination of the resilient contact piece 54 is
prevented.

<Other Embodiments>

[0063] The present invention is not limited to the above
described and illustrated embodiments. For example, the
following embodiments are also included in the technical
scope of the present invention.

(1) Although the wire crimping portion is formed be-
hind the rectangular tube portion in the first to third
embodiments, the present invention is also applica-
ble to a terminal fitting to be connected to a wire by
insulation displacement, or soldering and/or a termi-
nal fitting to be connected to a circuit board.
(2) Although the tab is sandwiched between the pair
of resilient contact pieces in the first to third embod-
iments, the present invention is also applicable to a
terminal fitting in which a tab is sandwiched or at
least partly inserted between a wall portion consti-
tuting or forming part of a (particularly substantially
rectangular or polygonal) tube portion and a single
resilient contact piece or between three or more con-
tact pieces.
(3) Although the resilient contact pieces substantially
extend backward (same direction as the inserting
direction of the tab) in a cantilever manner in the first
embodiment, they may substantially extend forward
(direction opposite to the inserting direction of the
tab) in a cantilever manner.
(4) Although the resilient contact pieces substantially
extend forward (direction opposite to the inserting
direction of the tab) in a cantilever manner in the
second embodiment, they may substantially extend
backward (same direction as the inserting direction
of the tab) in a cantilever manner.
(5) Although the rectangular tube portion is formed
by assembling the (particularly substantially

box-shaped) supporting portion integral to the resil-
ient contact piece(s) and the shell that is a compo-
nent separate from the resilient contact piece(s) in
the first to third embodiments, it may be entirely
formed to be integral or unitary to the resilient contact
pieces without providing the shell.
(6) Although the extending end part(s) of the resilient
piece(s) is/are resiliently brought into contact with
the restricting portion(s) of the (particularly rectan-
gular or polygonal) tube portion in the process of at
least partly inserting the tab in the first embodiment,
the (rectangular or polygonal) tube portion may not
be provided with the restricting portion(s).
(7) The structure of the first embodiment for bringing
the extending end part(s) of the resilient piece(s) into
contact with the restricting portion(s) in the process
of inserting the tab can be applied to the second em-
bodiment.
(8) Although excessive resilient deformation(s) of the
resilient contact piece(s) is/are prevented by bring-
ing the resilient piece(s) into contact with the restrict-
ing portion(s) in the second embodiment, it is also
possible not to provide the restricting portion(s).
(9) The structure of the second embodiment for pre-
venting excessive resilient deformation(s) of the re-
silient contact piece(s) by bringing the resilient piece
(s) into contact with the restricting portion(s) can be
applied to the first embodiment.

Reference Numerals

[0064]

T tab
10 terminal fitting
12 shell
13 rectangular tube portion
14 resilient contact piece
14F base end portion of resilient contact piece
17 lower wall portion (supporting wall portion)
19 upper wall portion (supporting wall portion)
24 resilient piece
28 restricting portion
30, 50 terminal fitting
32, 52 shell
33, 53 rectangular tube portion
34, 54 resilient contact piece
41, 63 projecting portion
42, 58 resilient piece

Claims

1. A terminal fitting (T), comprising:

a tube portion (13; 33; 53) into which a tab (T)
is to be at least partly inserted in an insertion
direction (ID);

15 16 



EP 2 575 215 A1

10

5

10

15

20

25

30

35

40

45

50

55

at least one resilient contact piece (14; 34; 54)
which substantially extends along the inserting
direction (ID) of the tab (T) in the tube portion
(13; 33; 53) and comes into contact with the tab
(T) inserted into the tube portion (13; 33; 53)
while being resiliently deformed; and
one or more resilient pieces (24; 42; 58) which
extend from the resilient contact piece (14; 34;
54) in a width direction (WD) and are able to
resiliently come into contact with an inner wall
surface of the tube portion (13; 33; 53).

2. A terminal fitting according to claim 1, wherein a pair
of resilient pieces (24; 42; 58) is provided which ex-
tend from substantially opposite side edges of the
resilient contact piece (14; 34; 54) in the width direc-
tion (WD).

3. A terminal fitting according to any one of the preced-
ing claims, wherein:

the resilient contact piece (14; 34; 54) extends
from a supporting wall portion (18; 19; 39; 59;
61) forming part of the tube portion (13; 33; 53);
and/or
the resilient piece(s) (24; 42; 58) extend(s) from
a base end portion (14F) of the resilient contact
piece (14; 34; 54).

4. A terminal fitting according to any one of the preced-
ing claims, further comprising a shell (12; 32; 52)
which is a component separate from the resilient
contact piece (14; 34; 54), at least partly surrounds
the resilient contact piece (14; 34; 54) and forms part
of the tube portion (13; 33; 53).

5. A terminal fitting according to any one of the preced-
ing claims, further comprising at least one restricting
portion (28) which is formed at the tube portion (13)
and restricts displacements of the resilient piece(s)
(24) in an extending direction of the resilient piece
(s) (24) by being resiliently brought into contact with
the extending end(s) of the resilient piece(s) (24).

6. A terminal fitting according to any one of the preced-
ing claims, wherein the base end portion (14F) of the
resilient contact piece (14; 34; 54) is reinforced by
the one or more resilient pieces (24) such that the
rigidity of the base end portion (14F) of the resilient
contact piece (14; 34; 54) is increased.

7. A terminal fitting according to any one of the preced-
ing claims, wherein a front end part of the supporting
portion (16)serves as a front frame-like portion (20)
having a high rigidity by continuously extending over
the entire circumference and/or wherein a rear end
part of the supporting portion (16) serves as a rear
frame-like portion (21 ) having a high rigidity by con-

tinuously extending over the entire circumference.

8. A terminal fitting according to claim 7, wherein the
resilient contact piece (14; 34; 54) is formed in the
supporting wall portion (18; 19; 39; 59; 61) by cutting
and bending, wherein a cut area of the resilient con-
tact piece (14; 34; 54) in forward and backward di-
rections (FBD) is a range from the rear end of the
front frame-like portion (20) to the front end of the
rear frame-like portion (21).

9. A terminal fitting according to claim 7 or 8, wherein
a base end portion (14F) of the resilient contact piece
(14) is directly linked to the front frame-like portion
(20).

10. A terminal fitting according to any one of the preced-
ing claims, wherein an extending end of the resilient
contact piece (14; 34; 54) and/or an extending end
of the resilient piece (24; 42; 58) is located such as
to be held in contact with or proximately face the
inner surface of the tube portion (13; 33; 53) and/or
wherein an extending end of the resilient piece (24;
42; 58)

11. A terminal fitting according to any one of the preced-
ing claims, wherein an extending end of the resilient
piece (24) is substantially facing an extending end
of the restricting portion (28) substantially along for-
ward and backward directions (FBD) while particu-
larly being spaced apart.

12. A terminal fitting according to any one of the preced-
ing claims, wherein a base end portion (14F) of the
resilient contact piece (14; 34; 54) is wider than an
area behind it and the widened part(s) particularly
serve(s) as a pair of projecting portions (23; 41; 63)
projecting in the width direction (WD).
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