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FIG. 1

(57) Abstract: A pair of terminals having a
first terminal loaded in a first connector and a
second terminal loaded in a second connector
mated with the first connector, the terminals
coming into contact with each other and being
electrified, wherein the first terminal is
equipped with a contact portion including a
protruding contact protrusion, the second ter-
minal is equipped with a contact portion in-
cluding a contact recess engaging the contact
protrusion, the contact protrusion is equipped
with an oblique portion extending obliquely
widthwise relative to the contact portion, the
contact recess is equipped with an oblique
portion extending obliquely widthwise relative
to the contact portion, and the oblique portion
of the first terminal and the oblique portion of
the second terminal cross each other.
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TERMINALS

REFERENCE TO RELATED APPLICATIONS

[0001] The Present Application claims priority to prior-filed Japanese Patent Application No.
2009-278405, entitled “Terminals,” and filed 18 December 2009, the contents of which is fully

incorporated in its entirety herein.

BACKGROUND OF THE PRESENT APPLICATION

[0002] The Present Application relates generally to terminals loaded in connectors, and, more
particularly, to terminals loaded in connectors in which the oblique portion of the terminals are
moved, while making point contact so that the oblique portions of the terminals cross each other.
[0003] Conventional connectors can be used, for example, to connect a plurality of wires
together electrically, to connect a wire (or wires) to a circuit board and to connect a plurality of
circuit boards together electrically. When conventional connectors, having a plurality of
terminals, are mated, the terminals make contact and are electrified. In order to maintain good
contact and a good electrical connection between terminals, the surface of one of the terminals
may be recessed, and this recess engages the other terminal to keep the terminals from
separating. An example is disclosed in Japanese Patent Application No. 2008-270085.

[0004] Fig. 11 is a cross-sectional view of terminals in a conventional connector making contact
with each other. In Fig. 11, the first terminal 861 is loaded in the housing 811 of the first
connector mounted on a first circuit board, and the second terminal 961 is loaded in the housing
911 of the second connector mounted on a second circuit board. The first terminal 861 is
equipped with a tail 862 soldered to a connection pad on the first circuit board, and a first contact
portion 865 and a second contact portion 866 making contact with the second terminal 961 in the
second connector. Similarly, the second terminal 961 is equipped with a tail 962 soldered to a
connection pad on the second circuit board, and a first contact portion 965 and a second contact
portion 966 making contact with the first terminal 861 in the first connector. As shown in Fig.
11, when the first connector and the second connector mate, the first contact portion 865 in the
first terminal 861 and the first contact portion 965 in the second terminal 961 make contact with

each other, and the second contact portion 866 in the first terminal 861 and the second contact
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portion 966 in the second terminal 961 make contact with each other. In this way, an electrical
connection is established between the first terminal 861 and the second terminal 961.

[0005] A tiered portion is formed in the second contact portion 966 of the second terminal 961,
and the protrusion formed in the second contact portion 866 of the first terminal 861 engages this
tiered portion. The second contact portion 866 of the first terminal 861 and the second contact
portion 966 of the second terminal 961 function as a locking mechanism, and the first connector
and the second connector are reliably mated when the first terminal 861 and the second terminal
861 are locked. When the protrusion formed in the second contact portion 866 of the first
terminal 861 engages the tiered portion formed in the second contact portion 966 of the second
terminal 961, the protrusion formed in the second contact portion 866 of the first terminal 861
makes a clicking sound when it falls into the recess formed near the tiered portion in the second
contact portion 966 of the second terminal 961. This lets the operator know that the mating of
the first connector and the second connector is complete.

[0006] However, in conventional terminals, when the protrusion formed in the second contact
portion 866 of the first terminal 861 falls into the recess formed near the tiered portion in the
second contact portion 966 of the second terminal 961, the distance along which the surface of
the protrusion rubs against the surface of the recess is very short. As a result, the wiping effect is
low and foreign matter adhering to the surface of the recess cannot be effectively removed.
[0007] Further, the first terminal 861 and the second terminal 961 are so-called bellows contacts.
A rolled metal plate is punched out to obtain a comb-shaped member, consisting of a number of
slender bands connected to a carrier plate. The bands are then pressed and bent in the thickness
direction of the plate to form a bellows shape, and the bands are separated from the carrier plate.
Because the widthwise dimensions (perpendicular to the surface of the figure) are larger than the
thickness dimensions in the first terminal 861 and the second terminal 961, the surface of the
protrusion formed in the second contact portion 866 of the first terminal 861 and the surface of
the recess formed near the tiered portion in the second contact portion 966 of the second terminal
961 are both smooth and wide. Nevertheless, the contact pressure per unit area is small. As a

result, adequate wiping cannot be obtained, and foreign matter cannot be effectively removed.

SUMMARY OF THE PRESENT APPLICATION
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[0008] The purpose of the Present Application is to realize a high wiping effect, lower resistance
and improve reliability by moving the oblique portion of the first terminal and the oblique
portion of the second terminal, while making point contact so that the oblique portion of the first
terminal and the oblique portion of the second terminal cross each other.

[0009] The Present Application includes a pair of terminals having a first terminal loaded in a
first connector and a second terminal loaded in a second connector mated with the first
connector, the terminals coming into contact with each other and being electrified, wherein the
first terminal is equipped with a contact portion including a protruding contact protrusion, the
second terminal is equipped with a contact portion including a contact recess engaging the
contact protrusion, the contact protrusion is equipped with an oblique portion extending
obliquely widthwise relative to the contact portion, the contact recess is equipped with an
oblique portion extending obliquely widthwise relative to the contact portion, and the oblique
portion of the first terminal and the oblique portion of the second terminal cross each other.
[0010] The Present Application also includes terminals, wherein the oblique portion of the first
terminal is the ridgeline of the contact protrusion, and the oblique portion of the second terminal
is the boundary edge between the contact recess and the surface of the contact portion.

[0011] The Present Application also includes terminals, wherein the oblique portion of the first
terminal is oblique and not parallel relative to the surface of the contact portion of the opposing
second terminal, and the oblique portion of the second terminal is oblique and not perpendicular
relative to the mating direction of the first connector and the second connector.

[0012] The Present Application also includes terminals, wherein the oblique portion of the first
terminal is oblique and not perpendicular relative to the mating direction of the first connector
and the second connector.

[0013] The Present Application also includes terminals, wherein the oblique portion of the first
terminal and the oblique portion of the second terminal slide while making point contact when
the first connector and the second connector are mated.

[0014] In the Present Application, the oblique portion of the first terminal and the oblique
portion of the second terminal cross each other. Because this causes the oblique portion of the
first terminal and the oblique portion of the second terminal to move while making point contact,

a high wiping effect is realized, resistance is lowered and reliability is improved.
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BRIEF DESCRIPTION OF THE FIGURES

[0015] The organization and manner of the structure and operation of the Present Application,
together with further objects and advantages thereof, may best be understood by reference to the
following Detailed Description, taken in connection with the accompanying Figures, wherein
like reference numerals identify like elements, and in which:

[0016] Figure 1 illustrates a perspective view of the first connector and the second connector of
the Present Application;

[0017] Figure 2 illustrates a perspective view of the connectors of Fig. 1, mated and from the
mating surface of the first connector;

[0018] Figure 3 illustrates a cross-sectional view of the mated connectors of Fig. 1;

[0019] Figure 4 illustrates a perspective view of the first terminal of the Present Application;
[0020] Figure 5 illustrates a perspective view of the first terminal of the Present Application;
[0021] Figure 6 illustrates a perspective view of the first terminal of Fig. 4 and the second
terminal of the Present Application during the mating operation;

[0022] Figure 7 illustrates a perspective view of the first terminal of Fig. 4 and the second
terminal of Fig. 6 after the mating operation;

[0023] Figure 8 illustrates another perspective view of the first terminal of Fig. 4 and the second
terminal of Fig. 6 after the mating operation;

[0024] Figure 9 illustrates two cross-sectional views of the first terminal of Fig. 4 and the second
terminal of Fig. 6 after the mating operation, in which Fig. 9(a) is a lateral cross-sectional view
and Fig. 9(b) is a cross-sectional view from Line A-A in Fig. 9(a);

[0025] Figure 10 illustrates a perspective view of the first terminal of Fig. 5; and

[0026] Figure 11 illustrates a cross-sectional view of contact between terminals in conventional

connectors.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0027] While the Present Application may be susceptible to embodiment in different forms,
there is shown in the Figures, and will be described herein in detail, specific embodiments, with
the understanding that the disclosure is to be considered an exemplification of the principles of

the Present Application, and is not intended to limit the Present Application to that as illustrated.
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[0028] In the illustrated embodiments, directional representations — i.e., up, down, left, right,
front, rear and the like, used for explaining the structure and movement of the various elements
of the Present Application, are relative. These representations are appropriate when the elements
are in the position shown in the Figures. If the description of the position of the elements
changes, however, it is assumed that these representations are to be changed accordingly.

[0029] Referring to Figs. 1-3, the first connector 1 being one connector in the embodiment of the
Present Application, and the second connector 101 being the other connector. As long as the
first connector 1 and the second connector 101 have terminals and that these terminals are
connected electrically when the connectors are mated, the connectors can be any type of
commonly-used connector. For example, both connectors can be wire-to-wire connectors
connected to the ends of wires, or one connector can be a wire-to-board connector connected to
the end of a wire and the other can be a wire-to-board connector mounted on a board. For the
sake of simplicity, in this explanation, both connectors are board-to-board connectors mounted
on boards.

[0030] Here, the first connector 1, which is one of the pair of board-to-board connectors, is
loaded with the first terminal 61 serving as its terminal. While not shown, this surface-mounted
connector is mounted on the surface of the first board. Also, the second connector 101, which is
the other one of the pair of board-to-board connectors, is loaded with the second terminal 161
serving as its terminal. While not shown, this surface-mounted connector is mounted on the
surface of the second board. The first connector 1 and the second connector 101 are the board-
to-board connectors in this embodiment, and are used to electrically connect the first board and
the second board. The first board and the second board can be printed circuit boards used in
electronic devices or any other type of board.

[0031] The first connector 1 has a first housing 11 serving as the connector main body integrally
molded from an insulating material. As shown, the first housing 11 is equipped with a
substantially rectangular thick, plate-like shape or a substantially rectangular solid. It also has a
substantially rectangular recess 12 on the mating side (the upper side in Fig. 1) where it mates
with the second connector 101. The first protrusion 13 is integrally formed with the first housing
11 inside the recess 12 as an island. The side wall 14 extending parallel to the first protrusion 13
on both sides of the first protrusion 13 is also integrally formed with the first housing 11. Here,

the first protrusion 13 and the side wall 14 extend upward from the bottom surface of the recess
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12 and extend lengthwise with respect to the first housing 11. This forms a recessed groove 12a
in a portion of the recess 12 between the first protrusion 13 and the side wall 14 as a slender
insertion recess extending lengthwise with respect to the first housing 11. A single first
protrusions 13 is formed in the example shown, but a plurality of protrusions can also be formed.
[0032] Here, a recessed first terminal housing inner cavity 15a is formed in both side surface of
the first protrusion 13. Also, a recessed first terminal housing outer cavity 15b is formed in the
upper surface and both side surfaces of the side wall 14 in a straddling manner. Because the first
terminal housing inner cavities 15a and the first terminal housing outer cavities 15b are
connected and integrated on the bottom surface of the recess 12a, the first terminal housing inner
cavities 15a and the first terminal housing outer cavities 15b will be referred to comprehensively
as the first terminal housing cavities 15. Six first terminal housing cavities 15 are formed on
both sides of the first protrusion 13. The six first terminals 61 housed in each first terminal
housing cavity 15 on both sides of the first protrusion 13.

[0033] The first terminal 61 is an integrally formed conductive plate that has been formed into a
certain shape. It comprises a held portion 63, a tail 62 connected to a bottom end of the held
portion 63, an upper connecting portion 67 connected to an upper end of the held portion 63, a
second contact portion 66 formed near an inner end of the upper connecting portion 67, a lower
connecting portion 64 connected to the second contact portion 66, a cantilevered connecting arm
68 connected to the other end of the lower connecting portion 64, and a first contact portion 65
functioning as the main contact portion formed on a free end of the connecting arm 68.

[0034] The held portion 63 is the portion extending vertically in the thickness direction of the
first housing 11 that is inserted into and held by a first terminal housing outer cavity 15b. The
tail 62 is bent towards the held portion 63 and connected. It extends outward horizontally in the
width direction of the first housing 11 and is connected by soldering to the connection pad linked
to the conductive trace on the first board. The upper connecting portion 67 is bent towards the
held portion 63 and connected. It extends inward in the width direction of the first housing 11.
[0035] The upper end of the second contact portion 66 extending vertically is bent downward,
connected to the inner end of the upper connecting portion 67. The second contact protrusion
66a curved and extending inward in the width direction of the first housing 11 is formed near the
upper end of the second contact portion 66. The second contact portion 66a is positioned on the

second contact portion 66 to extend inward. The lower connecting portion 64 has a portion with
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a U-shaped cross-section connected to the lower end of the second contact portion 66. The first
contact portion 65 is formed on the upper or free end of the contact arm 68, and has a first
contact protrusion 65a extending outward in the width direction of the first housing 11.

[0036] The first terminal 61 is inserted into the first terminal housing cavity 15 from the mating
side, and the held portion 63 is held on both sides by the inner wall of the first terminal housing
outer cavity 15b in the side wall 14 and secured in the first housing 11. In this state, when the
first terminal 61 has been loaded into the first housing 11, the first contact portion 65 and the
second contact portion 66 are positioned horizontally facing both ends of the recess 12a.

[0037] Because the first terminal 61 is an integrally formed member consisting of a machined
metal plate, it has a certain degree of resiliency. It is clear from its shape that the interval
between the first contact portion 65 and the second contact portion 66 can change elastically. In
other words, when the second terminal 161 on the second connector 101 is inserted between the
first contact portion 65 and the second contact portion 66, the interval between the first contact
portion 65 and the second contact portion 66 extends elastically.

[0038] First projecting ends 21, serving as the first mating guides, are arranged on both ends of
the first housing 11 lengthwise. A projecting end recess 22 is formed as a portion of the recess
12 in the first projecting ends 21. The projecting end recesses 22 are rectangular recess
connected to both longitudinal ends of the recessed grooves 12a. The projecting end recesses 22
function as guide recesses in which the second projecting ends 122 on the second connector 101
are inserted when the first connector 1 and the second connector 101 are mated.

[0039] The first projecting end 21 comprises inner wall extensions 21b extending from both
longitudinal ends of the side wall 14 in the longitudinal direction of the first housing 11, and an
end wall 21c extending in the short axis direction of the first housing 11 and connecting at both
ends to the side wall extensions 21b. In the first projecting ends 21, the side wall 21c and the
side wall extension 21b connected at both ends form a connected side wall with a C-shaped
cross-section, and demarcate rectangular projecting end recess 22.

[0040] The second connector 101 has a second housing 111 serving as the connector main body
integrally molded from an insulating material. As shown, the second housing 111 has a
rectangular thick, plate-like shape. A slender recessed groove 113 extending lengthwise with
respect to the second housing 111 and a second protrusion 112 serving as the slender insertion

protrusion extending lengthwise with respect to the second housing 111 and demarcating the
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outer side of the recessed groove 113 are integrally formed on the mating side (upper side in Fig.
1) or the side on which the first connector 1 on the second housing 111 is inserted. A second
protrusion 112 is formed along both sides of the recessed groove 113, and along both sides of the
second housing 111. A second terminal 161 is arranged in each second protrusion 112.

[0041] For the sake of simplicity, the second connector 101 will be explained with the mating
side facing upward and the mounting side facing downward, as shown in Fig. 1. Figs. 2-3 show
the mating side facing downward and the mounting side facing upward. As shown, the recessed
groove 113 is sealed on the side mounted on the second board. In other words, the surface on the
mounted side (the lower side in Fig. 1) is sealed by the bottom portion.

[0042] The second terminal housing cavities 115 are formed in the second protrusion 112 so as
to straddle the side surfaces on both sides and the upper surface. A second terminal 161 is
housed inside each second terminal housing cavity 115. There are six second terminal housing
cavities 115 formed in both sides of the recessed groove 113. There are also six second
terminals 161 housed inside the second terminal housing cavities 115 on both sides of the
recessed groove 113.

[0043] The second terminal 161 is an integrally formed conductive plate that has been formed
into a certain shape. It comprises a held portion 163 functioning as the second contact portion, a
tail 162 connected to a bottom end of the held portion 163, a connecting portion 164 connected
to an upper end of the held portion 163, and a first contact portion 165 functioning as the main
contact portion connected to an inner end of the connecting portion 164. A contact recess 165a,
formed in the surface of the first contact portion 165, engages the first contact protrusion 65a.
[0044] The held portion 163 extends vertically in the thickness direction of the second housing
111 that is inserted into and held by a second terminal housing cavity 115. The tail 162 is bent
towards the held portion 163. It extends outward horizontally in the width direction of the
second housing 111 and is connected by soldering to the connection pad linked to the conductive
trace on the second board. The connecting portion 164 is bent towards the held portion 163, and
extends inward in the width direction of the second housing 111. The first contact portion 165 is
bent downward and connected to the inner end of the connecting portion 164. It also extends
downward and makes contact with the first contact portion 65 of the first terminal 61. The

second terminal 161 is inserted into the second terminal housing cavity 115 from the mating side,
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and the held portion 163 is held on both sides by the inner wall of the second terminal housing
cavity 115 in the side wall and secured in the second housing 111.

[0045] Second projecting ends 122 serving as the second mating guides are arranged on both
ends of the second housing 111 lengthwise. A second projecting end 122 extends in the short
axis direction of the second housing 111, and both ends are connected to both ends of the second
protrusion 112 longitudinally. The second projecting end 122 is inserted into the projecting end
recess 22 in the first projecting end 21 on the first connector 1 when the first connector 1 is
mated with the second connector 101.

[0046] Referring to Figs. 4-5, which illustrate a more detailed explanation of the configuration of
the first terminal 61 and the second terminal 161, the first terminal 61 and the second terminal 61
comprise a rolled metal plate that is shaped like a comb. This consists of a number of slender
bands connected to a carrier plate. The slender bands are then formed into a bellows shape in the
thickness direction of the plate, and the bands are separated from the carrier plate.

[0047] A shown in Fig. 4, the first terminal 61 comprises a cantilevered contact arm 68
connected to one end of the lower connecting portion 64, and a first contact portion 65 formed on
the free end of the contact arm 68. The first contact portion 68 has a first contact protrusion 65a
protruding towards the second contact portion 66. The first contact protrusion 65a is a portion of
the first contact portion 65 in the slender band that is bent in the thickness direction. It is a linear
oblique portion with an inclined ridgeline 65b corresponding to the peak.

[0048] More specifically, the ridgeline 65b extends in the widthwise direction of the first contact
portion 65. It is a straight line that is oblique and not parallel to the mating surface of the first
housing 11. In other words, the contact arm 68 extends vertically, and the straight line is oblique
and not perpendicular to the mating direction of the first connector 1 and the second connector
101. Therefore, the distance from both ends of the ridgeline 65b to the mating surface of the first
housing 11 is different. As shown in Fig. 3, the ridgeline 65b is a straight line that is parallel and
not oblique with respect to the surface of the first contact portion 165 of the opposing second
terminal 161. In other words, it is a straight line, oblique and not perpendicular to the widthwise
direction of the first housing 11. Therefore, the distance from both ends of the ridgeline 65b to
the surface of the first contact portion 165 of the opposing second terminal 161 is different.
[0049] In the example shown, the surface of the first contact portion 65 is inclined with respect

to the surface of the contact arm 68 due to the pressure applied to the surface of the first contact
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portion 65 during the machining process. However, if the ridgeline 65b can be inclined, the
surface of the first contact portion 65 does not necessarily have to be inclined with respect to the
surface of the contact arm 68.

[0050] As shown in Fig. 5, the second terminal 161 has a first contact portion 165 connected to
one end of the connection portion 164. A contact recess 165a is formed in the surface of the first
contact portion 165 to engage the first contact protrusion 64a in the first contact portion 65 of the
first terminal 61. More specifically, the metal plate forming the second terminal 161 is pressed
from the surface side of the first contact portion 165 so as to be recessed from the surface of the
first contact portion 165. The bottom surface of the contact recess 165a is a flat surface
substantially parallel to the surface of the first contact portion 165. However, it is connected to
the surface of the first contact portion 165 via steep side surfaces. The place where the upper
end of the bottom surface of the contact recess 165a connects to the surface of the first contact
portion 165 is the boundary surface 165¢ of the steep side surface. The edge 165 at the boundary
between the upper end of the boundary surface 165¢ and the surface of the first contact portion
165 is a linear oblique portion that is inclined.

[0051] More specifically, the straight inclined edge 165b extends in the width direction of the
first contact portion 165 and is oblique and not parallel to the mating surface of the second
housing 111. In other words, the first contact portion 165 extends vertically, oblique and not
perpendicular to the mating direction of the first connector 1 and the second connector 101.
Therefore, the distance from both ends of the edge 165b to the mating surface of the second
housing 111 is different. The overall shape of the contact protrusion 165a is trapezoidal.

[0052] The direction of inclination for the ridgeline 65b and the direction of inclination for the
edge 165b are inverted with respect to each other when the connectors 101 are mated and the
first contact portion 65 of the first terminal 61 opposes the first contact portion 165 of the second
terminal 161. During mating, when the first contact portion 65 of the first terminal 61 moves in
the mating direction with the first contact portion 165 of the second terminal 161, the ridgeline
65b and the edge 165b move with respect to each other along the ridgeline 65b and the edge
165b while making point contact. Because they slide along a long distance when subjected to
high contact pressure, high wiping action can be obtained and the foreign matter adhering to the

surfaces can be effectively removed. Because the edge 165b of the second terminal 161 has an
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especially sharp edge and digs into the ridgeline 65b of the first terminal 61, high wiping action
can be obtained and the foreign matter adhering to the surfaces can be removed.

[0053] Figs. 6-9 illustrate the operation performed to mate the first contact 1 and the second
contact 101 with these configurations. Referring to Figs. 6-9, the first connector 1 is soldered to
the connection pad linked to the conductive trace of the first board not shown in the figure by the
tail 62 of the first terminal 61. In other words, the connector is surface-mounted to the first
board. Similarly, the second connector 101 is soldered to the connection pad linked to the
conductive trace of the second board not shown in the figure by the tail 162 of the second
terminal 161. In other words, the connector is surface-mounted to the second board.

[0054] First, the operator opposes the mating surface of the first connector 1 to the mating
surface of the second connector 101 and aligns the position of the left and right second
protrusions 112 of the second connector 101 with the position of the left and right recessed
grooves 12a in the first connector 1 to complete the positioning of the first connector 1 and the
second connector 101. When the first connector 1 and/or the second connector 101 are moved in
the mating direction or towards each other, the left and right second protrusions 112 on the
second connector 101 are inserted into the left and right recessed grooves 12a in the first
connector 1. A second terminal 161 on the second connector 101 is inserted between the first
contact portion 165 and the second contact portion 66 of the first terminal 61 and, as shown in
Fig. 6, the first contact portion 65 of the first terminal 61 contacts the first contact portion 165 of
the second terminal 161, and the second contact protrusion 66 of the first terminal 61 contacts
the held portion 163 of the second terminal 161. More specifically, the first contact protrusion
65a of the first contact portion 65 contacts the surface of the first contact portion 165, and the
second contact protrusion 66a of the second contact portion 66 contacts the surface of the held
portion 163.

[0055] The interval between the first contact portion 65 and the second contact portion 66 is
pushed apart by the second terminal 161 and elastically expanded. Because the held portion 165
is inserted into the second terminal holding cavity 115 for the second terminal 161 and held, and
because the rear surface of the first contact portion 165 contacts or approaches the bottom
surface of the second terminal housing cavity 115, the interval between the held portion 163 and

the first contact portion 165 hardly changes at all.
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[0056] Next, when the operator moves the second connector 101 in the mating direction relative
to the first connector 1, the first contact protrusion 65a on the first contact portion 65 of the first
terminal 61 reaches the upper end (the lower end on Fig. 6) of the contact recess 165a formed in
the surface of the first contact portion 165 of the second terminal 161. As mentioned above, the
ridgeline 65b of the first contact protrusion 65a is oblique and not perpendicular to the mating
direction, and oblique and not parallel to the surface of the first contact portion 165 of the second
terminal 161. The edge 165b at the upper end of the contact recess 165a is also oblique and not
perpendicular to the mating direction. The direction of inclination of the ridgeline 65b and the
direction of inclination of the edge 165b are inverted with respect to each other when first
contact portion 65 opposes first contact portion 165.

[0057] Therefore, in Fig. 6, the upper end or the left end of the ridgeline 65b of the first contact
protrusion 65a (not shown) contacts the lower end or left end of the edge 165b. Because the
direction of inclination of the ridgeline 65b and the direction of inclination of the edge 165b are
inverted, the ridgeline 65b and the edge 165b make point contact on the left end in Fig. 6. As the
first connector 1 and the second connector 101 move in the mating direction, the portion where
the ridgeline 65b and the edge 165b make point contact moves to the right in Fig. 6. The portion
where point contact is made moves to the lower right along the ridgeline 65b and to the upper
right along the edge 165b. When the angle of inclination with respect to the mating direction of
the ridgeline 65b is 0; and the amount of displacement in the mating direction is z, the amount of
displacement along the ridgeline 65b is zcos'0;, which is understood to be greater than z.
Similarly, when the angle of inclination with respect to the mating direction of the edge 165b is
0, and the amount of displacement in the mating direction is z, the amount of displacement along
the edge 165b is zcos'lez, which is understood to be greater than z. In other words, because the
ridgeline 65b and the edge 165b, respectively, move along the edge 165b and the ridgeline 65b
while making point contact, they slide together along a longer distance than the movement in the
mating direction under high contact pressure. This increases the wiping length to obtain a high
wiping effect, and the foreign matter adhering to the surfaces can be effectively removed.

[0058] When the operator moves the second connector 101 in the mating direction relative to the
first connector 1, the mating of the first connector 1 and the second connector 101 is completed,
as shown in Fig. 3. The relationship between the first terminals 61 and the second terminals 161

is shown in Figs. 7-9. In this situation, the first contact protrusion 66a on the first terminal 61
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does not have to be housed entirely inside the contact recess 165a of the second terminal 161.
However, as described above, because the ridgeline 65b of the first contact protrusion 65a is
oblique and not parallel to the surface of the first contact portion 165 of the opposing second
terminal 161, and the left end of the first contact protrusion 65a in Figs. 7-8 (the lower end in
Fig. 9b) is at least inserted into the contact recess 165a. As a result, the first contact protrusion
65a of the first terminal 61 is engaged with the contact recess 165a of the second terminal 161.
Even when the first connector 1 and the second connector 101 are subjected to disengaging
force, it is difficult to disengage the second connector 101 from the first connector 1. In other
words, a large amount of disengaging force is required.

[0059] As shown in Fig. 9, at least a portion of the ridgeline 65b of the first contact protrusion
65a contacts the edge 165b, even when the first contact protrusion 65a does not contact the
bottom surface of the contact protrusion 165a. As a result, an electrical connection is maintained
between the first terminal 61 and the second terminal 161. Also, after the portion where the
ridgeline 65b and the edge 165b make contact, the foreign matter adhering to the surfaces has
been effectively removed by the wiping action. This makes the electrical connection between
the first terminal 61 and the second terminal 161 even more reliable.

[0060] Further, as the first terminal 61 is resilient, the interval between the first contact portion
65 and the second contact portion 66 can be pushed apart by the insertion of the second terminal
161. The upper ends of the first contact portion 65 and the second contact portion 66 have a
curved shape related to the outside, and the interval between the first contact portion 65 and the
second contact portion 66 can be widened even further. The connecting portion 164 of the
second terminal 161 and the connecting portions of the held portion 163 and the first contact
portion 165 are also curved. Even if the positioning of the first terminal 61 and the second
terminal 161 are staggered to some degree with respect to the first connector 1 in the width
direction of the second connector 101 (the horizontal direction in Fig. 3), the second terminal
161 slides smoothly between the first contact portion 65 and the second contact portion 66 of the
first contact 61 and is automatically aligned when the second connector 101 moves downward.
In other words, the configuration is self-aligning.

[0061] Because the ridgeline 65b of the first terminal 61 and the edge 165b of the second
terminal 161 are inclined in the reverse direction with respect to each other, even if the first

terminal 61 and the second terminal 161 are staggered somewhat with respect to the first
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connector 1 in the longitudinal direction of the second connector 101 (in the direction
perpendicular to the surface of the paper in Fig. 3), when contact begins between the ridgeline
65b and the edge 165b, the first contact protrusion 65a of the first terminal 61 is inserted
smoothly into the contact recess 165a of the second terminal 161, and become automatically
aligned. In other words, the configuration is self-aligning.

[0062] In the explanation of the embodiment, the ridgeline 65b of the first contact protrusion 65a
is oblique and not perpendicular to the mating direction, and is oblique and not parallel to the
surface of the first contact protrusion 165 of the opposing second terminal 161. However, the
ridgeline 65b of the first contact portion 65a does not have to be oblique with respect to the
mating direction. In other words, the ridgeline 65b of the first contact protrusion 65a can be
oblique and not parallel to the first contact portion 165 of the opposing second terminal 161, and
perpendicular to the mating direction.

[0063] Thus, this embodiment comprises a pair of terminals having a first terminal 61 loaded in
a first connector 1 and a second terminal 161 loaded in a second connector 101 mated with the
first connector 1, the terminals coming into contact with each other and being electrified. The
first terminal 61 is equipped with a first contact portion 65 including a first protruding contact
protrusion 65a, the second terminal 161 is equipped with a first contact portion 165 including a
contact recess 165a engaging the first contact protrusion 65a, the first contact protrusion 65a is
equipped with ridgeline 65b extending obliquely widthwise relative to the first contact portion
65, the contact recess 165a is equipped with an edge 165b extending obliquely widthwise
relative to the first contact portion 165, and the ridgeline 65b of the first terminal 61 and the edge
165b of the second terminal 161 cross each other. Thus, when the first connector 1 and the
second connector 101 are mated, a high wiping effect is realized. The debris adhering to the first
contact portion 65 of the first terminal 61 and the first contact portion 165 of the second terminal
161 such as a film of impurities can be effectively removed, the electrical resistance between the
first terminal 61 and the second terminal 161 is lowered, and reliability is improved.

[0064] In this embodiment, the ridgeline 65b of the first terminal 61 is oblique and not parallel to
the surface of the first contact portion 165 of the opposing second terminal 161, and the edge
165b of the second terminal 161 is oblique and not perpendicular to the mating direction of the
first connector 1 and the second connector 101. Because the ridgeline 65b and the edge 165b

make contact with each other while sliding, respectively, along the edge 165b and the ridgeline
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65b, the slide together for a longer distance than they move in the mating direction under high
contact pressure. This increases the wiping length, and provides a high wiping effect. The
foreign matter adhering to the surfaces can thus be effectively removed. Because the first
contact portion 65a of the first terminal 61 engages the contact recess 165a in the second element
161, the first connector 1 is difficult to disengage from the second connector 101 even when the
mated first connector 1 and second connector 101 are subjected to disengaging force.

[0065] Further, the ridgeline 65b of the first terminal 61 is oblique and not perpendicular to the
mating direction of the first connector 1 and the second connector 101. This further increases the
wiping length, realizes an even higher wiping effect and more effectively removes foreign matter
adhering to the surfaces. Also, when the first connector 1 and the second connector 101 mate,
the ridgeline 65b of the first terminal 61 and the edge 165b of the second terminal 161 slide in
point contact with each other. Because the ridgeline 65b of the first terminal 61 and the edge
165b of the second terminal 161 increase contact pressure, a high wiping effect can be realized.
[0066] With reference to Fig. 10, which is a description of an alternative embodiment of the
Present Application, the components in the configuration that are identical to those in the
previous embodiment are denoted by the same numbers, and further explanation is omitted.
Explanations of actions and effects that are identical to those in the previous embodiment are
also omitted. Referring to Fig. 10, the first terminal 61 comprises a cantilevered contact arm 68
connected to one end of a lower connecting portion 64, and a first contact portion 65 formed in
the free end of the contact arm 68. The first contact portion 65 is equipped with a first contact
protrusion 65 protruding towards the second contact portion 66.

[0067] A tapered surface 65d is pressed near both ends widthwise along nearly the entire first
contact portion 65, at least along the entire first protruding portion 65a. This is the surface that
opposes the second contact portion 66, or the first contact portion 165 of the second terminal
161. The portion between the tapered surface 65d at both ends is a contact surface 65¢ with a
narrow width. This contact surface 65¢ is closer to the second contact portion 66 than the
tapered surfaces 65d at both ends. As a result, the contact surface 65c¢ of the first contact portion
65a makes contact with the first contact portion 165 of the second terminal 161 when the first
connector 1 and the second connector 101 are mated.

[0068] The portion of the ridgeline 65b containing the contact portion 65c is oblique and

corresponds to the peak of the first contact protrusion 65a. However, the ridgeline itself is
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straight and is not oblique. In other words, in this embodiment, the ridgeline 65b extends in the
width direction of the first contact portion 65, and is parallel and not oblique with respect to the
mating surface of the first housing 11. In other words, the contact arm 68 extends vertically, and
perpendicular to the mating direction of the first connector 1 and the second connector 101.
Therefore, the distance from both ends of the ridgeline 65b to the mating surface of the first
housing 11 is different. The portion of the ridgeline 65b including the contact surface 65c is a
straight line parallel to the surface of the first contact portion 165 of the second terminal 161.
That is, it is perpendicular and not oblique widthwise relative to the first housing 11. Therefore,
the distances from both ends of the portion of the ridgeline 65b including the contact surface 65¢
to the surface of the opposing contact portion 165 of the second terminal 161 are different.
[0069] In contrast, the portions of the ridgeline 65b including the left and right tapered surfaces
65d are straight lines that are oblique and not parallel to the surface of the first contact portion
165 of the second terminal 161. In other words, they are oblique and not perpendicular
widthwise relative to the first housing 11. Therefore, the distances from both ends of the
portions of the ridgeline 65b including the left and right tapered surfaces 65d to the surface of the
opposing contact portion 165 of the second terminal 161 are different. Thus, when the first and
second connectors 1, 101 mate, the contact surface 65c of the first contact protrusion 65a in the
first contact portion 65 of the first terminal 61 makes contact with the surface of the first contact
portion 165 of the second terminal 161. The edge 165b on the upper end of the contact recess
165a formed in the surface of the first contact portion 165 makes contact with the portion of the
ridgeline 65b including the contact surface 65¢, but the portion of the ridgeline 65b including the
tapered surface 65d can also make contact.

[0070] While a preferred embodiment of the Present Application is shown and described, it is
envisioned that those skilled in the art may devise various modifications without departing from

the spirit and scope of the foregoing Description and the appended Claims.
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CLAIMS
WHAT IS CLAIMED Is:
1. A pair of terminals, comprising:

a first terminal loaded in a first connector and a second terminal loaded in a
second connector mated with the first connector, the terminals coming into contact with each
other and being electrified;

wherein:

the first terminal is equipped with a contact portion including a protruding
contact protrusion;

the second terminal is equipped with a contact portion including a contact
recess engaging the contact protrusion;

the contact protrusion is equipped with an oblique portion extending obliquely
widthwise relative to the contact portion;

the contact recess is equipped with an oblique portion extending obliquely
widthwise relative to the contact portion; and

the oblique portion of the first terminal and the oblique portion of the second

terminal cross each other.

2. The terminals of Claim 1, wherein the oblique portion of the first terminal and the
oblique portion of the second terminal slide while making point contact when the first connector

and the second connector are mated.

3. The terminals of Claim 1, wherein the oblique portion of the first terminal is
oblique and not parallel relative to the surface of the contact portion of the opposing second
terminal, and the oblique portion of the second terminal is oblique and not perpendicular relative

to the mating direction of the first connector and the second connector.
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4. The terminals of Claim 3, wherein the oblique portion of the first terminal and the
oblique portion of the second terminal slide while making point contact when the first connector

and the second connector are mated.

5. The terminals of Claim 1, wherein the oblique portion of the first terminal is the
ridgeline of the contact protrusion, and the oblique portion of the second terminal is the boundary

edge between the contact recess and the surface of the contact portion.

6. The terminals of Claim 5, wherein the oblique portion of the first terminal and the
oblique portion of the second terminal slide while making point contact when the first connector

and the second connector are mated.

7. The terminals of Claim 5, wherein the oblique portion of the first terminal is
oblique and not parallel relative to the surface of the contact portion of the opposing second
terminal, and the oblique portion of the second terminal is oblique and not perpendicular relative

to the mating direction of the first connector and the second connector.

8. The terminals of Claim 7, wherein the oblique portion of the first terminal and the
oblique portion of the second terminal slide while making point contact when the first connector

and the second connector are mated.

9. The terminals of Claim 7, wherein the oblique portion of the first terminal is
oblique and not perpendicular relative to the mating direction of the first connector and the

second connector.

10. The terminals of Claim 9, wherein the oblique portion of the first terminal and the
oblique portion of the second terminal slide while making point contact when the first connector

and the second connector are mated.
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