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(54) Electrical terminal

(57)  An electrical terminal 1 is provided that is
formed by being stamped and bent from a metal plate.
This terminal is equipped with a pair of opposing first
electrical wire accommodating slots 4 that are respec-
tively formed in a pair of opposing first plate parts 3, and
a pair of opposing second electrical wire accommodat-
ing slots 8 that are respectively formed in opposing sec-
ond plate parts 7. The pair of second plate parts 7 are
formed by a pair of plate parts that are bent from both
side edges of a flat plate part 12 that extends from one
of the first plate parts 3, with these plate parts being bent
substantially at right angles relative to the flat plate part
12, so that the pair of second electrical wire accommo-
dating slots 8 formed in the second plate parts 7 and the
pair of first electrical wire accommodating slots 4 formed
in the first plate parts 3 are arranged substantially at
right angles.
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Description

[0001] The present invention relates to an electrical
terminal which is equipped with first electrical wire ac-
commodating slots that accommodate a first electrical
wire extending from an electrical device such as a motor,
etc., and second electrical wire accommodating slots
that accommodate a second electrical wire that is sep-
arate from the first electrical wire, and in which the first
electrical wire and second electrical wire are electrically
connected.

[0002] The electrical terminal shown in Figure 5 is a
conventional electrical terminal as disclosed in U.S. Pat-
ent No. 4,118,103.

[0003] This electrical terminal 100 is formed by
stamping and bending a metal plate, and has a pair of
opposing plate parts 102 that are connected via a bent
part 101. A pair of opposing first electrical wire accom-
modating slots 103 which are formed in the bottom por-
tions of the plate parts 102 and which accommodate a
first electrical wire (not shown in the figures), and a pair
of opposing second electrical wire accommodating slots
106 which are formed in the upper portions of the plate
parts 102 and which accommodate a second electrical
wire (not shown in the figures), are respectively formed
in the opposing plate parts 102. First electrical wire ac-
commodating openings 104 which are wider than the
first electrical wire accommodating slots 103 are formed
so that these openings extend from the bottom ends of
the pair of plate parts 102 to the first electrical wire ac-
commodating slots 103, and a pair of protruding edge
parts 105 which remove the insulating covering of the
first electrical wire are formed on both sides of each first
electrical wire accommodating slot 103. Furthermore,
folded-back portions 107 which are folded back to the
inside toward each other from the respective upper ends
of the pair of plate parts 102 are formed, and protruding
parts 108 that protrude inward are formed in the respec-
tive folded-back portions 107. As a result of the pres-
ence of the foldedback portions 107, the thickness of
the plate parts 102 which have the second electrical wire
accommodating slots 103 is doubled, so that the
strength of the plate parts 102 is sufficient when a rela-
tively thick second electrical wire is inserted into these
accommodating slots.

[0004] The firstelectrical wire (not shown) is a slender
electromagnetic coil conductor which is insulated by
varnish, while the second electrical wire (not shown) is
a conductor whose core is covered by an insulating out-
er covering consisting of a synthetic plastic material that
is thicker than a varnish covering.

[0005] Inthe case of the electrical terminal 100 shown
in Figure 5, the first electrical wire accommodating slots
103 and second electrical wire accommodating slots
106 formed in the plate parts 102 are respectively
formed as pairs of slots. As a result, the first electrical
wire accommodated in the first electrical wire accom-
modating slots 103 and the second electrical wire ac-
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commodated in the second electrical wire accommodat-
ing slots can be securely connected to the electrical ter-
minal 100, so that the mutual connection of the first and
second electrical wires can be securely accomplished.
[0006] However, since the first electrical wire accom-
modating slots 103 and second electrical wire accom-
modating slots 106 are formed in the same flat plates,
the slots are parallel to each other. As a result, the first
electrical wire accommodated in the first electrical wire
accommodating slots 103 and the second electrical wire
accommodated in the second electrical wire accommo-
dating slots 106 are effectively parallel to each other, so
that cases in which it is desired to cross the first electri-
cal wire and second electrical wire when the wires are
connected to the electrical terminal 100 cannot be han-
dled.

[0007] Accordingly, an object of the present invention
is to provide an electrical terminal which makes it pos-
sible to achieve a secure mutual connection between a
first electrical wire and a second electrical wire, and
which makes it possible to connect the first electrical
wire and second electrical wire by crossing the wires.
[0008] The electrical terminal of the present invention
is formed by being stamped and bent from a metal plate,
and is equipped with a pair of opposing first electrical
wire accommodating slots which are respectively
formed in a pair of opposing first plate parts, and a pair
of second electrical wire accommodating slots which are
respectively formed in a pair of opposing second plate
parts, such that a first electrical wire may be accommo-
dated in the first electrical wire accommodating slots
and a second electrical wire may be accommodated in
the second electrical wire accommodating slots. The
first electrical wire and the second electrical wire are
electrically connected. The pair of second plate parts
are formed by a pair of plate parts which are bent from
both side edges of a flat plate part extending from one
of the first plate parts, with these plate parts being bent
substantially at right angles with respect to the flat plate
part, and the pair of second electrical wire accommo-
dating slots formed in the second plate parts and the
pair of first electrical wire accommodating slots formed
in the first plate parts cross each other substantially at
right angles.

[0009] Furthermore, it is effective if a stopper part,
which restricts the movement of the second plate parts
to the outside when the second electrical wire is accom-
modated in the second electrical wire accommodating
slots, is formed on the first plate part that is opposite the
first plate part from which the flat plate part extends.
[0010] Furthermore, itis effective if a reinforcing bead
part which reinforces the flat plate part is formed on the
flat plate part.

[0011] Figure 1is a plan view of the electrical terminal
of the present invention.

[0012] Figure 2is a front view of the electrical terminal
shown in Figure 1.

[0013] Figure 3is aside view of the electrical terminal
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shown in Figure 1.

[0014] Figure4isaplanview of the metal plate stamp-
ing blank used to form the electrical terminal shown in
Figure 1.

[0015] Figure5isaperspective view of a conventional
example of an electrical terminal.

[0016] As shown in Figures 1 through 3, the electrical
terminal 1 is formed by stamping and bending a metal
plate, and has a pair of opposing first plate parts 3 that
are connected via a connecting part 2. A pair of oppos-
ing first electrical wire accommodating slots 4 which ac-
commodate a first electrical wire (not shown in the fig-
ures) are respectively formed in the pair of first plate
parts 3. The first electrical wire may be, for example a
relatively slender electrical magnetic coil conductor in-
sulated by means of a varnish, which extends from an
electrical device such as a motor, etc. First electrical
wire accommodating openings 5 which are wider than
the first electrical wire accommodating slots 4 are
formed so that these openings 5 extend from the lower
ends of the pair of first plate parts 3 to the first electrical
wire accommodating slots 4, and a pair of protruding
edge parts 6 which remove the insulating covering of
the first electrical wire when the first electrical wire is
accommodated are formed on both sides of each first
wire accommodating slot 4. The protruding edge parts
6 are formed by cutting along L-shape cutting lines 6a
on both sides of each first electrical wire accommodat-
ing slot 4, and pressing the cut portions from both sides
so that the edge parts are caused to protrude slightly
into the first electrical wire accommodating slots 4. A
pair of engaging projections 18 which engage with an
insulating housing (not shown in the figures) are formed
on the respective side edges of the pair of first plate
parts 3.

[0017] The electrical terminal 1 has a pair of opposing
second plate parts 7 that are distanced from the first
plate parts 3. The pair of second plate parts 7 are formed
by a pair of plate parts that are bent from both side edges
of a flat plate part 12 that extends upward from one of
the first plate parts 3 (the first plate part 3 on the right
side in Figure 3), with these plate parts being bent sub-
stantially at right angles relative to the flat plate part 12.
A pair of opposing second electrical wire accommodat-
ing slots 8 that accommodate a second electrical wire
(not shown in the figures) from above are respectively
formed in the second plate parts 7. The second electrical
wire accommodating slots 8 and first electrical wire ac-
commodating slots 4 are oriented substantially at right
angles to one another. The second electrical wire may
be a conductor in which the circumference of the core
is covered with a relatively hard Teflon as an insulating
covering. Second electrical wire accommodating open-
ings 9 are formed so that these openings 9 extend from
the upper ends of the pair of second plate parts 7 to the
second electrical wire accommodating slots 8. Knife
edges 11 are used for efficient cutting of the Teflon cov-
ering of the second electrical wire and are formed on the
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edge parts of the second wire accommodating openings
9. A pair of protruding edge parts 10 which remove the
insulating covering of the second electrical wire when
the second electrical wire is inserted into the second
electrical wire accommodating slots 8 are formed on
both sides of each of the second electrical wire accom-
modating slots 8. Moreover, the tip end portions 17 of
the pair of second plate parts 7 are bent inward toward
each other and joined by a seam 16, so that a box-form
shape is constructed. As a result, the pair of second
plate parts 7 in which the second electrical wire accom-
modating slots 8 are formed are structurally strength-
ened.

[0018] The upperend portion 15 of the other first plate
part 3 that is opposite the first plate part 3 from which
the flat plate part 12 extends is bent substantially at right
angles toward the first plate part 3 from which the flat
plate part 12 extends, and the tip end of this other first
plate part 3 is caused to contact the first plate part 3 from
which the flat plate part 12 extends. As a result, the pair
of first plate parts 3 in which the first electrical wire ac-
commodating slots 4 are formed are structurally
strengthened. Furthermore, a stopper part 13 which re-
stricts the movement of the second plate parts 7 to the
outside when the second electrical wire is accommodat-
ed in the second electrical wire accommodating slots 8
is formed as a protruding part on the aforementioned
other first plate part 3. The stopper part 13 contacts the
bent tip end portions 17 of the second plate parts 7 be-
fore the second electrical wire is accommodated in the
second electrical wire accommodating slots 8. Mean-
while, a reinforcing bead part 14 which reinforces the
flat plate part 12 extending from the opposite first plate
part 3 is formed on the flat plate part 12.

[0019] The electrical terminal 1 is stamped from a
metal plate in the shape shown in Figure 4, and is
formed by bending the pair of first plate parts 3 along
the bending lines 20 and 21, bending the upper end por-
tion 15 of one of the first plate parts 3 along the bending
line 22, bending the pair of second plate parts 7 along
the bending lines 23 and 24, and bending the tip end
portions of the second plate parts 7 along the bending
lines 25 and 26.

[0020] The electrical terminal 1 constructed as de-
scribed above is attached to a motor-side insulating
housing (not shown in the figures) by press-fitting the
engaging projections 18 with the first electrical wire ac-
commodating openings 5 facing downward. The first
electrical wire extending from the motor is disposed in
the insulating housing beforehand, and when the elec-
trical terminal 1 is attached to the insulating housing, the
first electrical wire is accommodated in the first electrical
wire accommodating slots 4 from the first electrical wire
accommodating openings 5, so that this first electrical
wire is electrically connected to the electrical terminal 1.
In this case since the upper end portion 15 of the afore-
mentioned other first plate part 3 is bent substantially at
right angles toward the opposite first plate part 3 and the
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tip end of this other first plate part 3 is caused to contact
the aforementioned opposite first plate part 3 so that the
pair of first plate parts 3 in which the first electrical wire
accommodating slots 4 are formed are structurally
strengthened, the first plate parts 3 are not deformed by
press-fitting in the insulating housing.

[0021] After the electrical terminal 1 has been fas-
tened to the insulating housing, the second electrical
wire which is fastened in place, for example, by means
of an insulating cover, is inserted into the second elec-
trical wire accommaodating slots 8 from the second elec-
trical wire accommodating openings 9, so that the sec-
ond electrical wire is electrically connected to the elec-
trical terminal 1. As a result, the first electrical wire and
second electrical wire are electrically connected to each
other by the electrical terminal 1. Since the pair of sec-
ond electrical wire accommodating slots 8 formed in the
second plate parts 7 and the pair of first electrical wire
accommodating slots 4 formed in the first plate parts 3
are arranged substantially at right angles, the first and
second electrical wires accommodated in these slots
are disposed so that they are oriented at right angles.
Furthermore, since the first electrical wire accommodat-
ing slots 4 and second electrical wire accommodating
slots 8 are respectively formed as pairs of slots rather
than as single slots, the first and second electrical wires
are securely connected to the electrical terminal. More-
over, since a reinforcing bead part 14 which reinforces
the flat plate part 12 that connects the first plate parts 3
and second plate parts 7 is formed on the flat plate part
12, there is little danger that the flat plate part 12 will
bend when the second electrical wire is inserted in the
second electrical wire accommodating slots 8. Further-
more, since a stopper part 13 which restricts the move-
ment of the second plate parts 7 to the outside when the
second electrical wire is accommodated in the second
electrical wire accommodating slots 8 is formed on the
other first plate part 3 that is opposite the first plate part
3 from which the flat plate part 12 extends, the move-
ment of the second plate parts 7 is restricted even if the
second plate parts 7 should tend to bend to the outside
about the flat plate part 12. Accordingly, the connection
of the second electrical wire to the electrical terminal 1
is securely accomplished.

[0022] An advantage of the present invention is that
a pair of second plate parts are formed by a pair of plate
parts which are bent from both side edges of a flat plate
part extending from one first plate part, with these plate
parts being bent substantially at right angles relative to
the flat plate part, so that a pair of second electrical wire
accommodating slots formed in the second plate parts
and a pair of first electrical wire accommodating slots
formed in the first plate parts are oriented substantially
at right angles. Accordingly, the first electrical wire and
second electrical wire can be connected by being ar-
ranged at right angles. Furthermore, since the first elec-
trical wire accommodating slots and second electrical
wire accommodating slots are respectively formed as
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pairs of slots, the mutual connection of the first electrical
wire and second electrical wire via the electrical terminal
can be securely accomplished.

[0023] A further advantage of the present invention is
that a stopper which restricts the movement of the sec-
ond plate parts to the outside when the second electrical
wire is accommodated in the second electrical wire ac-
commodating slots is formed on the other first plate part
that is opposite the first plate part from which the flat
plate part extends. Accordingly, even if the second plate
parts should tend to bend to the outside about the flat
plate part when the second electrical wire is accommo-
dated, the movement of the second plate parts is re-
stricted by the stopper part, so that the connection of the
second electrical wire to the electrical terminal can be
securely accomplished.

[0024] A further advantage of the present invention is
that a reinforcing bead part which reinforces the flat
plate part is formed on the flat plate part. Accordingly,
there is little danger that the flat plate part will bend when
the second electrical wire is inserted into the second
electrical wire accommodating slots.

Claims

1. Anelectrical terminal which is characterized by the
fact that in an electrical terminal [a] which is formed
by being stamped and bent from a metal plate, [b]
which is equipped with [i] a pair of opposing first
electrical wire accommodating slots which are re-
spectively formed in a pair of opposing first plate
parts, and [ii] a pair of second electrical wire accom-
modating slots which are respectively formed in a
pair of opposing second plate parts, and [c] a first
electrical wire which is accommodated in the afore-
mentioned first electrical wire accommodating slots
and a second electrical wire which is accommodat-
ed in the aforementioned second electrical wire ac-
commodating slots are electrically connected,

the aforementioned pair of second plate parts
are formed by a pair of plate parts which are
bent from both side edges of a flat plate part
extending from one of the aforementioned first
plate parts, with these plate parts being bent
substantially at right angles with respect to the
aforementioned flat plate part, and

the aforementioned pair of second electrical
wire accommodating slots formed in the afore-
mentioned second plate parts and the afore-
mentioned pair of first electrical wire accommo-
dating slots formed in the aforementioned first
plate parts cross each other substantially at
right angles.

2. The electrical terminal claimed in Claim 1, which is
characterized by the fact that a stopper part which
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restricts the movement of the aforementioned sec-
ond plate parts to the outside when the aforemen-
tioned second electrical wire is accommodated in
the aforementioned second electrical wire accom-
modating slots is formed on the aforementioned first 5
plate part that is opposite the first plate part from
which the aforementioned flat plate part extends.

The electrical terminal claimed in Claim 1 or 2,
which is characterized by the fact that areinforcing 70
bead part which reinforces the aforementioned flat
plate part is formed on said flat plate part.
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