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(57)  Conductors (2a, 2b) that compose a pair of
cables (1a, 1b) to be interconnected are securely fitted
to first and second conductor connectors (4, 16),
respectively. First and second insulating cylinders (8,
17) enclose the ends of the first and second conductor
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connectors (4, 16) and the cables (1a, 1b). The two cyl-
inders (8, 17) are joined while the first and second con-
ductor connectors (4, 16) are interconnected.
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Description

Field of the Invention

[0001] This invention relates to a linear cable con-
nector which connects the ends of a pair of cables such
as power cables that supply electric power to various
mechanical equipment or the propulsion coil of a linear
motor.

Description of the Background Art

[0002] In order to supply power to units that are
separated by a long distance from the power supply, it is
necessary to connect several cables together in series.
Linear cable connectors that are used for these kinds of
purposes have been known, for example, wound-tape
type, plug-in type, or prefab type.

[0003] Of these, for the wound-tape type, the
amount of time for manufacturing the linear cable con-
nector is long and requires much skill. For the plug-in
type, attaching the insulating tube requires strong force
to insert it, and workability is poor. Furthermore, the pre-
fab type has many components, increasing the weight
and making it difficult to assemble and to maintain.
[0004] Taking the above problem into consideration,
the objective of this invention is to provide a linear cable
connector that is constructed such that it is lightweight
and can be assembled easily.

Disclosure of the Invention

[0005] The linear cable connector of this invention
comprises a pair of cables whose ends are to be con-
nected, first and second conductive connection termi-
nals, and first and second insulating tubes. Of these, the
first conductive connection terminal is fastened to the
end of a conductive body of one cable of the pair of
cables. Moreover, the second conductive connection
terminal is fastened to the end of a conductive body of
the other cable of the pair of cables such that there is
conduction with the first conductive connection terminal.
The first insulating tube is formed such that it surrounds
the end of one of the cables and the first conductive
connection terminal, and the tip half is sloped in a direc-
tion such that the outer diameter becomes smaller
toward the tip end, and the first conductive connection
terminal is exposed at its tip end face. Furthermore, the
second insulating tube is formed such that it surrounds
the end of the other cable and the second conductive
connection terminal and has a receiving hole on the
inside of the tip half that is sloped such that the inner
diameter becomes smaller toward the rear end, and the
second conductive connection terminal is located at the
rear end of this receiving hole.

[0006] In the liner cable connector of this invention,
constructed as described above, the tip half of the first
insulating tube is inserted into the receiving hole formed
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on the inside of the tip half of the second insulating tube
so as to connect the ends of the conductor of a pair of
cables by way of the first and second conductive con-
nection terminals as well as to insulate the connections.

Brief Description of the Drawings

[0007]
Fig. 1 is a cross-sectional view showing the uncon-
nected state of a first example of the embodiment of
the present invention.
Fig. 2 is a cross-sectional view that corresponds to
the lower right section of Fig. 1, and shows another
example of the connection of the first and second
conductive connection terminals.
Fig. 3 is a cross-sectional view of the connected
state of a second example of the embodiment of the
present invention.
Fig. 4 is a cross-sectional view of the connected
state of a third example of the embodiment of the

present invention.

Fig. 5 is a view as seen from the side of Fig. 4 with
part omitted.

Fig. 6 is substantially the same as Fig. 1 and shows

a fourth example of the embodiment of the present
invention.

Symbols
[0008]
1a, 1b: Cable
2a, 2b: Conductor
3a, 3b: Insulation covering
4, 4a: First conductive connection terminal
5a, 5b: Concave junction hole
6: Concave connection hole
7: Contact
8, 8a: First insulating tube
9a, 9b: Inner semiconducting layer
10a, 10b: Insulation layer

11a, 11b, 11a', 11b', 11a", 11b": Outer semicon-
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ducting layer

12: Insulating layer

13: Outer tapered surface

14: Outer cylindrical surface

15: Stepped section

16, 16a: Second conductive connection terminal
17, 17a: Second insulating tube
18: Retaining tube

19: Inner tapered surface

20: Inner cylindrical surface

21: Retaining band

22a, 22b: Flange

23: Bolt

24: Nut

25: Attachment groove

26: O-ring

27: Wedge piece

28: Spring

29: Connector

The Preferred Embodiments to Work the Invention

[0009] Fig. 1 shows a first example of the embodi-
ment of the present invention. Of the pair of cables 1a,
1b that are to be connected together, on the end of the
conductor 2a of one of the cables 1a (right lower cable
in Fig. 1), in the portion that protrudes from the insulat-
ing covering 3a, there is a first conductive connection
terminal 4. This first conductive connection terminal 4 is
made of a good conductive metal such as copper or
copper alloy, and it is formed entirely into a cylindrical
shape with a concave junction hole 5a formed on the
base end surface (right end surface in Fig. 1) for insert-
ing the end of the conductor 2a. This cable 1a and first
conductive connection terminal 4 are joined together by
inserting the ends of the conductor 2a into the concave
junction hole 5a, and then compressing the base end of
the first conductive connection terminal 4 inward in the
radial direction. In addition, there is a concave connec-
tion hole 6 formed on the tip half of the first conductive
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connection terminal 4 such that it opens in the tip end
surface of the first conductive connection terminal 4. On
the inner peripheral surface of this concave connection
hole 6, there is a typical known contact 7 made of good
conductive metal plate such as copper.

[0010] From the outer peripheral surface on the tip
end of the first conductive connection terminal 4 to the
outer peripheral surface on the end of the cable 1a is
covered by a first insulating tube 8. This first insulating
tube 8 comprises an internal semiconducting layer 9a,
an insulating layer 10a and an external semiconducting
layer 11a, that are all made of an elastic material such
as rubber. Of these, the internal semiconducting layer
9a covers from the end of the insulating covering 3a to
the middle of the first conductive connection terminal 4.
The insulating layer 10a covers from the outer periph-
eral surface on the tip end of the first conductive con-
nection terminal 4 to the insulating covering 3a. The
outer peripheral surface on the tip end of the insulating
layer 10a (left half in Fig. 1) forms a radially outer
tapered surface 13 that is inclined in a direction such
that its outer diameter becomes smaller toward the tip
end. The internal semiconducting layer 9a can also
cover up to the tip end of the first conductive connection
terminal 4, as shown in Fig. 2 and described later.
[0011] Moreover, the tip end surface of the first con-
ductive connection terminal 4 is exposed at the tip end
surface of the insulating layer 10a, and the concave
connection hole 6 opens in the tip end surface of this
insulating layer 10a. Furthermore, the external semi-
conducting layer 11a covers from the middle of the insu-
lating layer 10a to the insulating covering 3a. On the tip
end of this external semiconducting layer 11a, there is a
radially outer cylindrical surface 14 in the continuous
section from the base end or large-diameter end of the
tapered surface 13a, and there is a stepped section 15
in the continuous section from this outer cylindrical sur-
face 14. The portion from the base end (right end in Fig.
1) of the insulating layer 10a to the external covering of
the cable 1a, is covered by a different insulating layer 12
that is formed by winding insulating tape (see Fig. 2
described later).

[0012] On the other hand, on the end of the conduc-
tor 2b of the other cable 1b (upper left in Fig. 1), in the
section that protrudes from the insulating covering 3b,
there is a second conductive connection terminal 16.
This second conductive connection terminal 16 is also
made of a good conducting metal, and is formed entirely
in a cylindrical shape, with a concave junction hole 5b
formed at the base end surface (left end surface in Fig.
1) for inserting the end of the conductor 2b into. This
other cable 1b and the second conductive connection
terminal 16 are joined together by inserting the end of
the conductor 2b into the concave junction hole 5b, and
then compressing the base end of the second conduc-
tive connection terminal 16 inward in the radial direc-
tion. Moreover, the tip end half (right half in Fig. 1) of the
second conductive connection terminal 16 can be freely
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inserted inside the contact 7 that is formed on the inner
peripheral surface of the concave connection hole 6 that
is formed in the first conductive connection terminal 4
while elastically pressing open this contact 7.

[0013] Also, from the outer peripheral surface in the
middle of the second conductive connection terminal 16
to the outer peripheral surface on the end of the cable
1b, is covered by a second insulating tube 17. This sec-
ond insulating tube 17 comprises an internal semicon-
ducting layer 9b, an insulating layer 10b and an external
semiconducting layer 11b, that are all made of an elastic
material such as rubber. Of these, the internal semicon-
ducting layer 9b covers from the end of the insulating
covering 3b to the middle section of the second conduc-
tive connection terminal 16. The insulating layer 10b
covers from the tip end of the semiconducting layer 9b
to the insulating covering 3b. Moreover, on the tip half
(right half in Fig. 1) of the insulating layer 10b, the por-
tion that protrudes from the tip end edge of the internal
semiconducting layer 9b forms a retaining tube 18 into
which the tip end half of the insulating layer 10a of the
first insulating tube 8 can be freely inserted. The inner
peripheral surface of this retaining tube 18 forms a radi-
ally inner tapered surface 19 which is inclined in a direc-
tion such that its inner diameter becomes larger toward
the tip end. The angle of inclination of this radially inner
tapered surface 19 is equal to the angle of inclination of
the radially outer tapered surface 13, and when the tip
half of the insulating layer 10a is inserted inside the
retaining tube 18, the both tapered surfaces 19, 13
come in very close contact with each other such that
there is no space between them.

[0014] Moreover, the tip end half of the second con-
ductive connection terminal 16 protrudes inside the
retaining tube 18. Furthermore, the external semicon-
ducting layer 11b covers from the tip end edge of the
insulating layer 10b to the insulating covering 3b. The tip
end edge of the second insulating tube 17 is formed by
the external semiconducting layer 11b. Also, there is a
radially inner cylindrical surface 20 formed on the inner
peripheral surface of the opening end (right end in Fig.
1) of the retaining tube 18. This radially inner cylindrical
surface 20 freely fits around the radially outer cylindrical
surface 14 that is formed on the first insulating tube 8
with a slight interference fit. In addition, the portion from
the base end of the insulating layer 10b (left end in Fig
1) to the external covering 3b of the cable 1b is also cov-
ered by another insulating layer 12 (see Fig. 2 described
later), which is made with insulating tape wound.
[0015] When connecting the pair of cables 1a, 1b,
the tip half of the first insulating tube 8 is inserted inside
the retaining tube 18 that is formed on the tip half of the
second insulating tube 17 until the tip end surface of this
retaining tube 18 comes in contact with or very close to
the aforementioned stepped section 15. As a result, the
radially inner cylindrical surface 20 fits around the radi-
ally outer cylindrical surface 14 with a slight interference
fit, and the pair of tapered surfaces 19, 13 come in very
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close contact with no space between them. Moreover,
the tip half of the second conductive connector 16 is
inserted into the concave connection hole 6 formed on
the tip half of the first conductive connection terminal 4
while elastically pushing open the contact 7. As a result,
the pair of cables 1a, 1b are connected by way of the
first and second conductive connection terminals 4, 16
and the contact 7. As shown in Fig. 2, for the connection
between this pair of conductive connection terminals 4,
16, a different connection method can be used such as
using a connector 29 called a tulip connector that com-
prises a plurality of wedge pieces 27 that are formed in
a cylindrical shape and bundled together with ring-
shaped springs 28, 28. In this case, the concave con-
nection hole 6 and contact 7 are not necessary.

[0016] With the pair of cables 1a, 1b in a connected
state like this, the cables 1a, 1b will not accidentally
become separated since there is a good fit between the
radially inner cylindrical surface 20 and radially outer
cylindrical surface 14. Both of the cylindrical surfaces
20, 14 are first fitted together in the final stage of the
connection process, so the amount of force required to
connect the cables 1a, 1b does not become uselessly
larger. Moreover, when separating these cables 1a, 1b,
it is possible to easily separate them by pulling the first
and second insulating tubes 8, 17 with a strong force in
the direction of separation.

[0017] Next, Fig. 3 shows a second example of the
embodiment of the present invention. In this embodi-
ment, the openings on the tip ends of the external sem-
iconducting layers 11a', 11b' of the first and second
insulating tubes 8a, 17a fit together in a land and recess
fitting, and the outer peripheral surface of the land and
recess fitting is further held together with a retaining
band 21. In the case of this example, the first and sec-
ond insulating tubes 8a, 17a are securely prevented
from separation. The construction and function of all
other parts are substantially the same as those
explained for the first example, so drawings and expla-
nations of identical parts are omitted.

[0018] Next, Figs. 4 and 5 show a third example of
the embodiment of the present invention. In this exam-
ple, the openings on the tip ends of the external semi-
conducting layers 11a", 11b" of the first and second
insulating tubes 8a, 17a are joined together by flanges
22a, 22b. Therefore, there are flanges 22a, 22b formed
generally circumferentially on the openings on the tip
ends of the external semiconducting layers 11a", 11b".
These flanges 22a, 22b are made of metal such as
steel, or a synthetic resin, such as high-functional plas-
tic, and formed in a ring shape with an L-shape cross
section. These flanges 22a, 22b are molded and ther-
mally bonded to the tip ends of the external semicon-
ducting layers 11a", 11b" when forming the external
semiconducting layers 11a", 11b" (for metal flanges
22a, 22b), or are separately formed and attached later.
In either case, the contact surface between the flanges
22a, 22b and the external semiconducting layers 11a",
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11b" fit closely all the way around to form a complete
seal.

[0019] The shape of the outer peripheral edges of
these flanges 22a, 22b is square with the four corners
having a 1/4 arc shape. On the other hand, the outer
peripheral surface on the tip end of these external sem-
iconducting layers 11a", 11b" is cylindrical. The four cor-
ners of both flanges 22a, 22b protrude further outward
in the radial direction than the outer peripheral surface
on the tip ends of the external semiconducting layers
11a", 11b" as shown in Fig. 5. Holes are formed in the
four corners of both flanges 22a, 22b in alignment, and
bolts 23, 23 are inserted through those holes. Nuts 24
are screwed onto the tip ends of these bolts 23, 23 on
the part that protrudes from the outside surface of one
of the flanges 22b, and by tightening these nuts 24, the
flanges 22a, 22b are securely fastened together.

[0020] Moreover, of the two surfaces of the flange
22a, on the surface that faces the other flange 22b,
there is an attachment groove 25 that is formed all the
way around in the portion that is further on the radially
inside than the aforementioned holes, and an O-ring 26
is attached to this attachment groove 25. When the
flanges 22a, 22b are fastened together by the bolts 23,
23 and nuts 24, this O-ring 26 is elastically compressed
between the side surface of the flange 22b and the bot-
tom surface of the attachment groove 25, and seals the
abutment surfaces. The other construction and func-
tions of this example are substantially the same as
those for the first example, so the same symbols are
used for identical parts, and any redundant explanation
is omitted.

[0021] Next, Fig. 6 shows a fourth example of the
embodiment of this invention. In this example, in con-
trast to the first example shown in Fig. 1, the first con-
ductive connection terminal 4a that is formed on the
side of the first insulating tube 8 is a male side, and the
second conductive connection terminal 16a that is
formed on the side of the first insulating tube 17 is a
female side. In addition, on the tip end surface of this
second conductive connection terminal 16a, there is a
concave connection hole 6 for inserting the tip end of
the first conductive connection terminal 4a into. The
other construction and functions of this example are
substantially the same as those for the first example, so
the same symbols are used for identical parts, and any
redundant explanation is omitted.

Industrial Applicability

[0022] This invention is constructed and functions
as described and makes it possible for a linear cable
connector that is lightweight and that can be assembled
easily, as well as makes it possible to improve the effi-
ciency of the work of installing wiring for supplying elec-
trical power to all kinds of mechanical devices.
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Claims

1. Alinear cable connector comprising a pair of cables
comprising a conductive body and having ends to
be connected to each other, first and second con-
ductive connection terminals, and first and second
insulating tubes, the first conductive connection ter-
minal being fastened to the end of the conductive
body of one cable of the pair of cables, the second
conductive connection terminal being fastened to
the end of the conductive body of the other cable of
the pair of cables such that there is conduction with
the first conductive connection terminal, the first
insulating tube being formed such that it surrounds
the end of one of the cables and the first conductive
connection terminal, and having a tip half that is
sloped in a direction such that the outer diameter
becomes smaller toward the tip end, and that the
first conductive connection terminal is exposed at
the tip end surface of the first insulating tube, and
the second insulating tube being formed such that it
surrounds the end of the other cable and the sec-
ond conductive connection terminal and having a
tip half formed with a receiving hole on the inside of
the tip half, and the receiving hole sloped such that
the inner diameter becomes smaller toward the rear
end, and that the second conductive connection
terminal is located at the rear end of this receiving
hole.
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Fig. 4
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