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FIG. 1

(57) Abstract: The female electrical terminal has a cyl-
indrical portion able to receive a male electrical terminal in-
serted from front to rear, and a left wall portion arranged so
that a portion of the cylindrical portion runs along the outer
surface of the male electrical terminal. The left wall portion
has a left plate spring portion having a contact point press-
ing against the outer wall of the male electrical terminal and
extending forward from the rear, and a slit surrounding the
outer edge of the left plate spring portion to separate the
other section of the left wall portion from the outer edge of
the left plate spring portion. The other section of the left
wall portion has a left protruding portion positioned for-
ward relative to the tip of the left plate spring portion and
bulging inwardly into the cylindrical portion. The left pro-
truding portion is positioned at least on the edge of the slit.
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FEMALE ELECTRICAL TERMINAL

RELATED APPLICATIONS

{0001] This application claims priority to Japanese Application No. 2014-266948, filed

December 29, 2014, which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0062] The present disclosure relates to a fornale electrical terminal,

BACKGROUND ART

{6063] A cylinder-like female electrical terminal and a pin-like male clectrical terminal are
sometimes used to connect two cables. In Patent Docuraent 1, 4 section of the wall portion of
the male electrical terminal is a plate spring. When the male electrical terminal s inserted
into the fomale electrical torminal, the plate spring roakes contact with the outer surface of the

male electrical terminal and an electrical connection is established between the two terminals.

[Patent Document 1] Laid-Open Patent Publication No. 2013-02598&

SUMMARY OF THE INVENTION

{38684] As the male electrical terminal is bemg mseried 1nto the female electrical terminal,
the male electrical terminal is inclined relative to the female clectrical terminal. As a result,
the tip of the male electrical terminal strikes the tip of the plate spring 1o the female elecirical
terminal. In Patent Bocument 1, a protruding portion is formed in the female electrical
terminal to protrude inward (the correcting portion 18 in Patent Document 1) in order to
correct the position and orientation of the male electrical terminal relative to the female
electrical terminal, However, in Patent Docuraent 1, the protruding portion is formed on the
front end of the female electrical terroinal. When the position of the protruding portion is far
from the tip of the plate spring, the tip of the male clectrical torminal sometimes misses the

protruding portion and sirikes the tip of the plate spring.
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{G08%] The present disclosure provides a female electrical terminal which is abic to
effectively prevent the tip of a male electrical terminal frova striking the tip of the plate spring

in1 the female electrical terminal.

{0006] The present disclosure 18 a female clectrical terminal comprising: a cylindrical
portion able to receive a male electrical terminal 1nserted in a first direction, and a first wall
portion forming a portion of the cylindrical portion and arranged so as to run along the outer
surface of the male electrical terminal; the fivst wall portion including: a plate spring portion
having a contact point pressed into the outer surface of the male clectrical terminal and
extending n a second direction being the direction opposite the first divection, and a shit
surrounding the outer edge of the plate spring portion to divide the other section of the first
wall portion from the outer cdge of the plate spring portion; the other section of the first wall
portion having a first protruding portion positioned in the second direction relative to the tip
of the plate spring portion and bulging inwardly into the cyhndrical portion, and the first
protruding portion being positioned at least on the edge of the slit. In this way, the present
disclosure is more effective than the prior art in preventing collisions between the tip of a

roale electrical terminal and the tip of the plate spring in a fewale electrical terminal.

{38071 The first protruding portion may bulge inwardly into the cylindrical portion relative
to the scction of the first wall portion positioned farther in the sceond direction from the edge
of the shit. This creates a wider entrance in the cylindrical portion for insertion of the male
clectrical terminal compared to situations in which the entire portion of the shit positioned in

the second direction bulges inwardly.

{30087 The first protruding portion may extend in a direction orthogonal to the first
direction. In this way, the present disclosure s more effective at proventing collisions
between the tip of a male electrical terminal and the tip of the plate spring in a female

clectrical terminal.

{0009] The other section of the first wall portion may have a sccond protruding portion, and
the second protruding portion may be positioned relative to the plate spring portion in a
direction orthogonal to the first direction and extending in the first direction. This can
strengthen the portion in which the second protruding portion is arranged.

{0818} The second protruding portion may be positioned on the edge of the slit. In this way,
the present disclosure is more effective at proventing collisions between the tip of a male

electrical terminal and the tip of the plate spring in a fomale electrical terminal.
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{0011} The first protruding portion and the second protruding portion may be formed along
the edge of the sht and convected to cach other. In this way, the present disclosure s uore
effective at preventing collisions between the tip of a male clectrical terminal and the tip of

the plate spring in a female electrical termnal.

{6012} The cyhindrical portion may include a second wall portion positioned on the opposite
side of the first wall portion so as to interpose the male clectrical terminal, and the second
wall portion may have the plate spring portion, the slit, and the first protruding portion. In
this way, the present disclosure 18 more effective at preventing collisions between the tip of a

male electrical termival and the tip of the plate spring in a female electrical termoinal.

{6613} The plate spring portion may have an end surface extending in the second direction
from the tip of the plate spring portion, and the end surface of the plate spring portion may be
concealed by the first protruding portion wheun the cylindrical portion is viewed n the first
direction. In this way, the present disclosure is more effective at preventing collisions
between the tip of a male elecirical terminal and the tip of the plate spring in a female

electrical terminal,

BRIEF DESCRIPTION OF THE DRAWINGS

{30814} FIG. 1 1s a perspective view of a female electrical termiinal in an embodiment of the
present disclosure.

[8615] FIG. 2 15 a left sade view of a female electrical terminal in an embodiment of the
present disclosure.

{6616] FIG. 3 19 a right side view of a female electrical terminal in an embodiment of the
present disclosure,

{0817} FIG. 4 1s a front view of the cyhindrical portion 1o an embodiment of the present
disclosure.

10018] FIG. 5 13 a cross-sectional view of the profile of the cylindrical portion of an
embodiment of the present disclosure when viewed from the front.

{6619} FIG. 6158 a cross-sectional view of the profile of the cylindrical portion of a variation

of an erabodiment of the present disclosure when viewed from the front.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

{0028] The following is an explanation of an embodiment of the present disclosure (referred
to below simply as the embodiment} with reference to FIG. 1 through FIG. 6. FIG. 1 is a
perspective view of the female clectrical terminal 1 i the erobodiment, FIG. 2 18 4 left side
view of the fomale electrical terminal 1 in the embodiment, FIG. 3 1s a right side view of the
female electrical terminal 1 in the embodiment, FIG. 4 is a front view of the cylindrical
portion 10 of the fermale clectrical terminal 1 in the ersbodiment, FIG. 5 18 a cross-sectional
view of the cylindrical portion 10 of the fomale electrical terminal 1 in the embodiment when
viewed from V-V in FIG. 2, and FIG. 6 i3 a cross-sectional view of the profile of the
cylindrical portion 10 of the fomale clectrical terminal 1 in a vartation of the embodiment

when viewed from the front.

[0821] In the following explanation, direction X1 and direction X2 in the drawings refer,
respectively, to the left direction and the right direction. Direction Y1 and direction Y2 in the
drawings refer, vespectively, to the forward divection and the rearward direction. Direction Z1
and direction Z2 in the drawings refer, respectively, to the up direction and the down

direction.

{30221 The embodiments disclosed in the present specification are just examples of the
present disclosure, and any modifications of the present disclosure easily devised by a person
of skall in the art fall within the scope of the claims. Also, the widths, thicknesses, and shapes
of the component shown in the drawings are represented schematically and should not be

understood to limat the mterpretation of the present disclosure.

{08231  As shown in FIG. 1, the fomale electrical terminal 1 1s formed out of an electrically
conductive material such as metal, and can be mounted in the housing {(not shown} of a first
connector (not shown) counected to an clectrical component 1o an automobile or measuring
device. The housing of the first connector is engaged with the housing (not shown) of a
second connector (not shown) to cstablish an electrical connection between the first
connector and the second connector. More specifically, pin-like male electrical terminals 5 in
the housing of the second connector are inserted into fomale clectrical terminals 1 to establish
an electrical connection between the first connector and the second connector.,

{0024} As shown in FIG. |, the female electrical terminal 1 has a cylindrical portion 10 able
to receive a male clectrical terminal 5 inserted from frout to rear, and has a crimped portion

90 connected electrically to an electric wire {not shown} such as a copper wire using
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crimping. The crimped portion 90 is formed with an upside-down U-shaped profile so that the
ieft and right ends are free ends. The left and right ends are bent wwwardly to nterpose an
electrical wire placed inside the crimped portion 90, secure the electrical wire to the female
electrical terminal 1, and establish an electrical connection between the electrical wire and the

female electrical terminal 1.

{0025] As shown in FIG. |, the cylindrical portion 10 of the female clectrical terminal 1 has
an angular profile which is sabstantially rectangular 1 cross section, a left wall portion 20
arranged on the left side, a right wall portion 30 arranged on the right side, and an upper wall
portion 40 arranged on the top side. The cyhnducal portion 10 s formed by bending a flat
clectrically conductive material so that it overlaps on the bottom of the cylindrical portion 10.
More specifically, if 18 formed so that an inner lower wall portion 50 overlaps on the fuside of
the cylindrical portion 10, and an outer lower wall portion 60 overlaps on the outside. The left
wall portion 20, the right wall portion 30, the upper wall portion 40, the inner lower wall
portion 58, and the outer lower wall portion 60 are arranged so as to run along the outer
surface of the male clectrical terminal 5 when it has been inserted into the female clectrical

terminal 1.

{30267 Here, as shown in FIG. 1 and FIG. 2, a left plate spring portion 21 is formed in the
ieft wall portion 20 positioned on the left side of the female electrical terminal 1, and a shit 22
is formed to surround the outer edge of the left plate spring portion 21, This slit 22 separates
the left plate spring portion 21 frora the rest of the left wall portion 20 excluding the left plate

spring portion 21,

{30271 The left plate spring portion 21 is formed longitudinally in the forward direction
from the rear. Also, the left plate spring portion 21 inclines into the cylindrical portion 10 as it
moves forward, and has a contact portion near the tip which presses against the outer surface
of the male clectrical terminal 5. The tip of the left plate spring portion 21 i3 clastically
deformaable to the lefi, and the contact point of the left plate spring portion 21 and the contact
point on the right plate spring portion 31 described below make contact with the interposed
male electrical terminal 5 nserted into the cylindrical portion 10. The left plate spring portion
21 18 bent forward from the contact point and s inclined outward from the cylindrical portion

19,

{0028] As shown in FIG. 2, the left wall portion 20 also has a left forward protruding

portion 23 positioned in front of the tip of the left plate spring portion 21 and buiges into the
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cylindrical portion 10. The left forward protruding portion 23 18 arranged so as to extend

vertically at least on the edge of the slit 22 (that is, longitudinaliy).

{30291  More specifically, the left forward protruding portion 23 is formed on the edge of the
shit 22 and bulges into the cylindrical portion 10 relative the portion of the left wall portion 20
positioned in front of the edge of the shit 22, This creates a wider entrance i the cylindrical
portion 10 for insertion of the male clectrical terminal 5 compared to situations in which the

cutire portion of the slit 22 positioned 1o the forward divection bulges inwardly.

{30387 The left forward protruding portion 23 is press-formed so that the left forward
protruding portion 23 is not formed a certain distance from the lower end of the edge n front
of the shit 22. By providing a region in which the left forward protruding portion 23 is not
formed, the complexity of the process can be reduced. The left forward protruding portion 23

does not have to be press-formed. Any other miethod can be used.

{30311 As shown in FIG. 2, the left wall portion 20 also has a left upward protruding
portion 24, The left upward protruding portion 24 18 arranged so as to extend longitudinally

{that is, horizontally} and upward relative to the left plate spring portion 21

{(032] More specifically, the left upward protruding portion 24 s formed on the edge of the
shit 22, and constitutes a continuation of the protrading portion by conunecting the left forward
protruding portion 23 tfo the left upward protruding portion 24. In other words, the left
forward protruding portion 23 and the left upward protruding portion 24 surround the left

plate spring portion 21 in front and above.

{$033] Asshown in FIG. 1 and FIG. 3, the right wall portion 30 located on the right side of
the fernale clectrical terminal 1 has a right plate spring portion 31 having a function and
shape identical to those of the left plate spring portion 21 and a slit 32 surrounding the outer
edge of the right plate spring portion 31, As shown in FIG. 3, the right wall portion 30 has a
right forward protruding portion 33 posttioned n front of the tip of the night plate spring
portion 31 and bulges into the cylindrical portion 10. The right forward protruding portion 33

is arranged so as to extend vertically at least on the edge of the slit 32 (that is, longitudinally).

{30347 As shown in FIG. 3, the right wall portion 30 also has a right upward protruding
portion 34 positioned above the right plate spring portion 31 and bulging into the cylindrical
portion 10. The right upward protruding portion 34 is arranged so as to extend longitudinally
and upward (that is, horizontally} on the odge of the shit 32. The right forward protruding

portion 33 and the right apward protruding portion 34 are connected to cach other to form a
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continuous protruding portion.

{0035] Here, as shown in FIG. 4, the loft forward protruding portion 23 and the night
forward protruding portion 33 bulge into the cylindrical portion 18, When the cylindrical
portion 10 is viewed from the front as shown in FIG. 4, the end surface 218 constituting the
tip of the left plate spring portion 21 18 concealed by the left forward protruding portion 23.
More specifically, the left forward protruding portion 23 protrudes into the cylindrical portion
19 from the end surface 215, In other words, the width of the left forward protruding portion
23 is greater than the width of the end surface 218 in the transverse direction. The end surface
318 constituting the tip of the right plate spring portion 31 is concealed by the right forward

protruding portion 33 in a similar manner.

{0036] When the left forward protrading portion 23 and the right forward protruding
portion 33 are formed o this maoner, the left forward protruding portion 23 {or night forward
protruding portion 33} press against the tip of a male electrical terminal 5 inserted into the
cyhindrical portion 10 on an incline, causing it to evade the end surface 218 of the left plate
spring portion (or the end surface 31S of the right plate spring portion) as it travels towards
the rear of the cyhindrical portion 10. As a result, a collision with the end surface 218 can be
prevented. Also, because the left forward protruding portion 23 and the right forward
protruding portion 33 are cach positioned longitudinally in the section nearest the plate spring

portions, avoidance of a collision is more reliable.

{0037} Because the left forward protruding portion 23 and the loft upward protruding
portion 24 arc connected and surround the region directly adjacent to the left plate spring
portion 21 both on top and in front, a collision between the male electrical terminal 5 and the
end surface 21S of the left plate spring portion can be avoided even more reliably. Similarly,
because the right forward protruding portion 33 and the right upward protruding portion 34
arc connected and surround the region directly adjacent to the right plate spring portion 31
both ou top and in front, a collision between the male electrical terroinal 5 and the end surface

318 of the right plate spring portion can be avoided even more reliably.

{0038} As shown in FIG. 1, an opening 41 18 formed in the upper wall portion 40 of the
female electrical terminal 1. This opening 41 is designed to engage a securing portion {not
shown} such as a hook or spring formed in the fernale housing in order to sccure the female
clectrical terminal 1 inside the female housing. Here, the openung 41 is preferably provided

widthwise in order to more reliably engage the securing portion of the female housing. In the
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present embodiment, as shown in FIG. 1 and FIG. 5, the opening 41 1is shifted to the left from

the center of the upper wall portion 40 so as to jut into the left wall portion 20.

{30391 When the opening 41 is shifted to the left from the center of the upper wall portion
40, there 1s concern that the terminal has less resistance to external impacts because the
vertical width is narrower frow the left edge of the operung 41 to the upper edge of the shit 22
{see FIG. 2). However, because a left upward protruding portion 24 is formed on the upper
edge of the slit 22 which bulges to the cylindrical portion 10, the strength of the left upper
portion remains above a sufficient level. Also, because the right upward protruding portion 34
formed on the upper edge of the slit 32 in the right wall portion 30 bulges 1nto the cylindrical
portion 10, the strength of the right upper portion of the cylindrical portion 10 is cven greater

than the prior art.

{3048] The present disclosure 18 not limited to the erbodiveent described above. Many
variations are possible within the scope of the present disclosure. The following is an

explanation of another erabodivaent of the present disclosure (variation),

{6041} I the embodiment described above, the left forward protruding portion 23 was
formed on the edge of the slit 22 in the left wall portion 20. However, the loft forward
protruding portion 23 can also be formed from the edge of the shit 22 to the forward tip of the
cylindrical portion 10. In other words, the left wall portion 20 can bulge inwardly from the

edge of the sht 22 forward on the cylindrical portion 10

{(042] In this sitnation, the right forward protruding portion 33 is also formed from the
edge of the slit 32 to the forward tip of the cylindrical portion 10 in the right wall portion 30.
fn other words, the right wall portion 30 caun bulge wnwardly from the edge of the sht 22

forward on the cylindrical portion 10.

{0043} In the cmbodiment explained above, the left upward protruding portion 24 was
formed above the left plate spring portion 21 in the left wall portion 20. However, the left
wall portion 20 may be formed so as to be wider below the left plate spring portion 21 and
the shit 22, Here, a left downward protruding portion (not shown) having a shape extending
longitudinally (horizontally) and bulging into the cylindrical portion 10 is formed below the
left plate spring portion 21, As a result, vesistance of the cylindrical portion 10 fo external

impacts from the lower left is greater than that of the prior art.

{0044} Here, the left lower protruding portion may be formed so as to connect to the lower

cod of the left forward protruding portion 23 and surround the left plate spring portion 21
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from below. Because the region directly adjacent to the left plate spring portion 21 i
surrounded n front and below, collisions between the cud surface 215 of the left plate spring

portion and the male electrical terminal 5 can be more reliably prevented.

{0045] In the right wall portion 30, as in the left wall portion 20, a right downward
protruding portion {(not showu) sitatlar fo the left dowunward protruding portion is formed
below the right plate spring portion 31 and the slit 32. Also, the right lower protruding portion
roay be formed so as to connect to the lower end of the right forward protrading portion 33
and surround the right plate spring portion 31 from below. This improves the strength of the
cyhindrical portion 10 on the lower right, and prevents collisions between the end surface 318

of the right plate spring portion and the male electrical terminal 5.

{#046] In the cmbodiment described above, the opening 41 is shified to the left from the
center of the upper wall portion 40. However, the opening 41 may be shifted to the right so as
to jut into the right wall portion 30. As shown in FIG. 6, the terminal may also be widened on
both sides so that the opening may jut into both the left wall portion 20 and the right wall
portion 30, In this situation, there may be some concern that the vertical section from the
right edge of the opening 41 to the upper edge of the shit 32 is weaker than the embodiment
described above. However, because a right forward protruding portion 34 is formed on the
upper edge of the slit 32, the upper strength of the right wall portion 30 remains above a

sufficient level.
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CLAIMS

1. A female electrical termoival comprising:

a cylindrical portion able to receive a male electrical terminal inserted in a first

direction; and

a first wall portion forming a portion of the cylindrical portion and arvanged so as to

run along an outer surface of the male electrical terminal, the first wall portion including,

a plate spring portion having a contact point to be pressed into the outer
surface of the male electrical termunal, the plate spring portion extending in a second

direction, the second direction being the direction opposite the first direction, and

a slit surrounding an outer edge of the plate spring portion, the slit being
configured to separate a remaindng section of the first wall portion from the outer edge of the
plate spring portion, the remaining section of the first wall portion having a first protruding
portion positioned in the second direction relative to a tip of the plate spring portion and
bulging inwardly into the cylindrical portion, the first protruding portion being positioned at

icast on an odge of the slit.

2. A female electrical terminal according to claim 1, wherein the first protruding
portion bulges inwardly into the cylindrical portion relative to a section of the first wall

portion positioned farther in the second direction from the edge of the slit.

3. A female electrical terminal according to claim |, wherein the first protruding

portion extends i a direction orthogonal to the first direction.

4. A female electrical terminal according to claim 1, wherein the remaining
section of the fivst wall portion bas a second protruding portion, the second protrading
portion being positioned relative to the plate spring portion in a direction orthogonal to the

first direction, the sccond protruding portion extending in the first direction.

10
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5. A female clectrical terminal according to claim 4, wherein the second

protruding portion is positioned on the edge of the slit,

6. A female electrical terminal according to claim 5, wherein the first protruding
portion and the second protruding portion arc formed along the edge of the slit and are

connected to each other.

7. A female clectrical terminal according to claim 1, wherein the cylindrical
portion includes a second wall portion positioned on an opposite side of the first wall portion
s0 as to interpose the male clectrical terminal, the second wall portion having the plate spring

portion, the shit, and the first protruding portion.

5. A female clectrical terminal according to claim 1, wherein the plate spring
portion has an end surface extending i the second direction from the tip of the plate spring
portion, an end surface of the plate spring portion being concealed by the first protruding

portion when the cvlindrical portion 18 viewed in the first direction.

11
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