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(54) INTER-VEHICLE TRANSMISSION DEVICE

(57) An inter-vehicle communication device of a ve-
hicle 10 provided with an electrical coupler 16 that con-
structs a communication path with a vehicle 20 by using
an electric contact with the vehicle 20, the inter-vehicle
communication device comprising: a communication
control circuit 11 controlling a communication with the
vehicle 20; a pulse transformer 14 arranged between the

communication control circuit 11 and the electrical cou-
pler 16; and a power supply device 17 arranged between
a middle point of the pulse transformer 14 and the elec-
trical coupler 16 to apply a direct-current voltage to the
electric contact between the electrical coupler 16 and an
electrical coupler 26 of the vehicle 20.
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Description

Field

[0001] The present invention relates to an inter-vehicle
communication device that communicates a signal with
another vehicle.

Background

[0002] Regarding vehicles coupled to each other by
using electrical couplers, a communication between the
vehicles has been conventionally performed through an
electric contact of the electrical coupler of each vehicle.
Note here that in a condition where the vehicle is not
coupled to another vehicle, an oxide film may be gener-
ated on a surface of the electrical coupler of each vehicle.
When the vehicle is coupled to another vehicle under a
condition that the oxide film is generated, a communica-
tion error in the communication between the vehicles is
likely to be caused due to an influence of the oxide film.
[0003] As an example of a method for solving the
above-mentioned problem, Patent Document 1 listed be-
low discloses a technique that destroys an oxide film by
applying a direct-current component to a contact portion
of a connector. In a circuit in which a transmission am-
plifier is insulated by a transformer, the direct-current
component is applied to the connector by connecting a
direct-current voltage supply between the transformer
and the connector.

Citation List

Patent Literature

[0004] Patent Literature 1: JP H2-71621 A

Summary

Technical Problem

[0005] However, according to the conventional tech-
nique mentioned above, the direct-current voltage supply
and the transformer are connected via a capacitor on a
sender side, which causes a problem that the transformer
serves as a resistive component to disturb a signal wave-
form and thus a signal quality is deteriorated.
[0006] The present invention has been made in view
of the above, and its object is to obtain an inter-vehicle
communication device that can destroy an oxide film on
an electrical coupler while suppressing deterioration of
a signal quality.

Solution to Problem

[0007] To solve the above-mentioned problem and
achieve the object, the present invention provides an in-
ter-vehicle communication device of a vehicle provided

with an electrical coupler that constructs a communica-
tion path with another vehicle by using an electric contact
with said another vehicle. The inter-vehicle communica-
tion device has: a communication control means for con-
trolling a communication with said another vehicle; a
pulse transformer arranged between the communication
control means and the electrical coupler; and a power
supply device arranged between a middle point of the
pulse transformer and the electrical coupler to apply a
direct-current voltage to the electric contact between the
electrical coupler and an electrical coupler of said another
vehicle.

Advantageous Effects of Invention

[0008] The inter-vehicle communication device ac-
cording to the present invention achieves an effect of
being able to destroy an oxide film on the electrical cou-
pler while suppressing deterioration of a signal quality.

Brief Description of Drawings

[0009]

FIG. 1 is a diagram illustrating an example of a con-
figuration of an inter-vehicle communication system
of a first embodiment.
FIG. 2 is a diagram illustrating an example of a con-
figuration of an inter-vehicle communication system
of a second embodiment.
FIG. 3 is a diagram illustrating a time in which a direct-
current voltage is applied to an electric contact.
FIG. 4 is a diagram illustrating a time in which a direct-
current voltage is applied to an electric contact.

Description of Embodiments

[0010] Hereinafter, embodiments of an inter-vehicle
communication device according to the present invention
will be described in detail with reference to the drawings.
It should be noted that the invention is not limited to the
embodiments.

First Embodiment

[0011] FIG. 1 is a diagram illustrating an example of a
configuration of an inter-vehicle communication system
according to the present embodiment. The inter-vehicle
communication system is configured by a vehicle 10 and
a vehicle 20. Here, the vehicle 10 applies a direct-current
voltage to an electric contact of electrical couplers be-
tween the vehicle 10 and the vehicle 20.
[0012] A configuration of each vehicle will be described
below. The vehicle 10 has, as its inter-vehicle communi-
cation device, a communication control circuit 11, a send-
er circuit 12, a receiver circuit 13, a pulse transformer 14,
a shielded twisted pair cable 15, an electrical coupler 16,
a power supply device 17, and a capacitor 18.
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[0013] The communication control circuit 11 is a com-
munication control means that controls a communication
with a side of the vehicle 20. The sender circuit 12 is a
sender unit that sends a signal to the side of the vehicle
20. The receiver circuit 13 is a receiver unit that receives
a signal from the side of the vehicle 20. The pulse trans-
former 14 is arranged between a side of the communi-
cation control circuit 11, the sender circuit 12, and the
receiver circuit 13 and a side of the electrical coupler 16,
and direct-current insulates between the side of the sig-
nal sending/receiving circuit and the side of the electrical
coupler 16. The shielded twisted pair cable 15 is a com-
munication path from the pulse transformer 14 to the elec-
trical coupler 16. The electrical coupler 16 is a connecting
section with respect to the side of the vehicle 20, and
constructs a communication path with respect to the ve-
hicle 20 by using the electric contact with an electrical
coupler of the vehicle 20. The power supply device 17 is
arranged between a middle point of the pulse transformer
14 and the electrical coupler 16, and applies a direct-
current voltage to the electric contact. The capacitor 18
direct-current insulates between a side of a vehicle body
of the vehicle 10 and the signal path.
[0014] The vehicle 20 has, as its inter-vehicle commu-
nication device, a communication control circuit 21, a
sender circuit 22, a receiver circuit 23, a pulse transform-
er 24, a shielded twisted pair cable 25, an electrical cou-
pler 26, a load resistor 27, and a capacitor 28.
[0015] The communication control circuit 21 is a com-
munication control means that controls a communication
with a side of the vehicle 10. The sender circuit 22 is a
sender unit that sends a signal to the side of the vehicle
10. The receiver circuit 23 is a receiver unit that receives
a signal from the side of the vehicle 10. The pulse trans-
former 24 is arranged between a side of the communi-
cation control circuit 21, the sender circuit 22, and the
receiver circuit 23 and a side of the electrical coupler 26,
and direct-current insulates between the side of the sig-
nal sending/receiving circuit and the side of the electrical
coupler 26. The shielded twisted pair cable 25 is a com-
munication path from the pulse transformer 24 to the elec-
trical coupler 26. The electrical coupler 26 is a connecting
section with respect to the side of the vehicle 10, and
constructs a communication path with respect to the ve-
hicle 10 by using the electric contact with the electrical
coupler 16 of the vehicle 10. The load resistor 27 is a
resistor arranged between a middle point of the pulse
transformer 24 and the electrical coupler 26. The capac-
itor 28 direct-current insulates between a side of a vehicle
body of the vehicle 20 and the signal path.
[0016] As shown by the sender circuit 11, the receiver
circuit 12, the sender circuit 21, and the receiver circuit
22 in FIG. 1, the communication between the vehicle 10
and the vehicle 20 is performed based on differential sig-
nals.
[0017] In FIG. 1, the power supply device 17 is con-
nected to the load resistor 27 via the electrical coupler
16 of the vehicle 10 and the electrical coupler 26 of the

vehicle 20. In a case where an oxide film is generated
on the electrical couplers 16 and 26, the power supply
device 17 can destroy the oxide film by applying the di-
rect-current voltage to the electric contact between the
electrical coupler 16 and the electrical coupler 26. The
power supply device 17 is arranged at a position that is
insulated from the vehicle body-side of the vehicle 10.
Here, a shielded portion of the shielded twisted pair cable
15 serves as the path from the power supply device 17
to the electrical coupler 16.
[0018] Note that it may not be necessary to mount a
dedicated battery as the power supply device 17. A bat-
tery (for example, 100V) mounted on the vehicle 10 or a
24V-voltage obtained by voltage conversion from the bat-
tery (100V) can be used as the power supply device 17.
[0019] As described above, according to the present
embodiment, in the inter-vehicle communication device
of the vehicle 10, the power supply device 17 for applying
the direct-current voltage to the electric contact between
the electrical coupler 16 of the vehicle 10 and the elec-
trical coupler 26 of the vehicle 20 is arranged between
the middle point of the pulse transformer 14 and the elec-
trical coupler 16. As a result, a cause for disturbing a
signal waveform can be eliminated, as compared with
the conventional technique. It is therefore possible to de-
stroy the oxide film generated on each electrical coupler
while performing the communication between the vehicle
10 and the vehicle 20 with suppressing deterioration of
a signal quality.

Second Embodiment

[0020] In the conventional technique and the first em-
bodiment, the power supply device 17 constantly applies
the direct-current voltage to the electric contact. The pow-
er supply device 17 continues applying the direct-current
voltage even after the oxide film is destroyed, which caus-
es waste of power. In the present embodiment, the oxide
film is destroyed without wasting power. Portions differ-
ent from the first embodiment will be described.
[0021] FIG. 2 is a diagram illustrating an example of a
configuration of an inter-vehicle communication system
according to the present embodiment. The inter-vehicle
communication system is configured by a vehicle 10a
and the vehicle 20. The vehicle 10a performs a control
to apply a direct-current voltage to the electric contact of
electrical couplers between the vehicle 10a and the ve-
hicle 20. It should be noted that although a case in which
only one of the vehicles (vehicle 10a) performs the control
to apply the direct-current voltage will be described here,
this is merely an example. It is also possible that both of
the vehicles (vehicles 10a, 20) are configured to perform
the control to apply the direct-current voltages, respec-
tively.
[0022] A configuration of the vehicle 10a will be de-
scribed below. The vehicle 10a has, as its inter-vehicle
communication device, a communication control circuit
11a, the sender circuit 12, the receiver circuit 13, the
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pulse transformer 14, the shielded twisted pair cable 15,
the electrical coupler 16, the power supply device 17, the
capacitor 18, and a switch 19.
[0023] The communication control circuit 11a is a com-
munication control means that controls a communication
with a side of the vehicle 20. Moreover, the communica-
tion control circuit 11a can operate the switch 19 by using
a voltage application control signal. The switch 19 is ar-
ranged between the power supply device 17 and the elec-
trical coupler 16, and switches connection and discon-
nection between the power supply device 17 and the
electrical coupler 16 in accordance with a control by the
communication control circuit 11a.
[0024] In the present embodiment, the communication
control circuit 11a of the vehicle 10a can control, by trans-
mitting the voltage application control signal to operate
the switch 19, a time in which the power supply device
17 applies the direct-current voltage to the electric con-
tact between the electrical coupler 16 and the electrical
coupler 26. By operating the switch 19 to connect the
power supply device 17 and the electrical coupler 16, the
communication control circuit 11a can apply the direct-
current voltage to the electric contact. By operating the
switch 19 to disconnect the power supply device 17 from
the electrical coupler 16, the communication control cir-
cuit 11a can stop applying the direct-current voltage to
the electric contact. That is, the communication control
circuit 11a can apply the direct-current voltage to the elec-
tric contact during a period when the communication con-
trol circuit 11a operates the switch 19 to connect the pow-
er supply device 17 and the electrical coupler 16.
[0025] For example, the communication control circuit
11a operates, after the communication control circuit 11a
is powered on, the switch 19 to apply the direct-current
voltage from the power supply device 17 to the electric
contact, and then after an elapse of a certain period of
time, operates the switch 19 to stop applying the direct-
current voltage to the electric contact. In a case where
an oxide film is generated on the electrical couplers 16
and 26, the power supply device 17 can destroy the oxide
film by the control by the communication control circuit
11a.
[0026] As another example, the communication control
circuit 11a operates, when detecting coupling to the ve-
hicle 20, the switch 19 to apply the direct-current voltage
from the power supply device 17 to the electric contact,
and then after an elapse of a certain period of time, op-
erates the switch 19 to stop applying the direct-current
voltage to the electric contact. In a case where an oxide
film is generated on the electrical couplers 16 and 26,
the power supply device 17 can destroy the oxide film by
the control by the communication control circuit 11a.
[0027] As still another example, the communication
control circuit 11a operates, when detecting a communi-
cation error in the communication with the vehicle 20, the
switch 19 to apply the direct-current voltage from the pow-
er supply device 17 to the electric contact, and then after
an elapse of a certain period of time, operates the switch

19 to stop applying the direct-current voltage to the elec-
tric contact. In a case where an oxide film is generated
on the electrical couplers 16 and 26, the power supply
device 17 can destroy the oxide film by the control by the
communication control circuit 11a.
[0028] As still another example, let us consider a case
where the vehicle 10a and the vehicle 20 periodically
communicate with each other. One cycle is defined as a
period from a time when a signal is sent by the sender
circuit 12 of the vehicle 10a and received by the receiver
circuit 23 of the vehicle 20 to a time when a signal is sent
by the sender circuit 22 of the vehicle 20 and received
by the receiver circuit 13 of the vehicle 10a. In this case,
for every predetermined number of cycles, the commu-
nication control circuit 11a performs a procedure that op-
erates the switch 19 to apply the direct-current voltage
from the power supply device 17 to the electric contact,
and then after an elapse of a certain period of time, op-
erates the switch 19 to stop applying the direct-current
voltage to the electric contact. In a case where an oxide
film is generated on the electrical couplers 16 and 26,
the power supply device 17 can destroy the oxide film by
the control by the communication control circuit 11a.
[0029] Here, let us consider a case where the vehicle
10a and the vehicle 20 periodically performs a procedure
(communication) in which a signal is sent by the sender
circuit 12 of the vehicle 10a and received by the receiver
circuit 23 of the vehicle 20 and a signal is sent by the
sender circuit 22 of the vehicle 20 and received by the
receiver circuit 13 of the vehicle 10a. In this case, the
communication control circuit 11a may operate the switch
19 so as to apply the direct-current voltage from the pow-
er supply device 17 to the electric contact during a period
from a time after the vehicle 10a completes reception of
a signal to a time before the vehicle 10a starts sending
a next signal.
[0030] FIG. 3 is a diagram illustrating a time in which
the direct-current voltage from the power supply device
is applied to the electric contact. As illustrated, the com-
munication control circuit 11a applies the direct-current
voltage from the power supply device 17 to the electric
contact during a period between a previous communica-
tion and a subsequent communication.
[0031] Similarly, in a case where the vehicle 10a and
the vehicle 20 periodically performs a procedure (com-
munication) in which a signal is sent by the sender circuit
12 of the vehicle 10a and received by the receiver circuit
23 of the vehicle 20 and a signal is sent by the sender
circuit 22 of the vehicle 20 and received by the receiver
circuit 13 of the vehicle 10a, the communication control
circuit 11a may operate the switch 19 so as to apply the
direct-current voltage from the power supply device 17
to the electric contact during a period from a time before
the vehicle 10a starts sending a signal to a time when
the vehicle 10a completes reception of a signal.
[0032] In this case, when detecting a communication
error with the vehicle 20 in the communication under the
condition that the direct-current voltage is applied to the
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electric contact, the communication control circuit 11a
may continue applying the direct-current voltage to the
electric contact.
[0033] FIG. 4 is a diagram illustrating a time in which
the direct-current voltage from the power supply device
is applied to the electric contact. As illustrated, the com-
munication control circuit 11a applies the direct-current
voltage from the power supply device 17 to the electric
contact during a period when each communication is be-
ing performed.
[0034] As illustrated in FIG. 3 and FIG. 4, timings to
start applying and stop applying the direct-current voltage
from the power supply device 17 to the electric contact
are designed such that the timings do not overlap time
periods when the vehicles 10a, 20 perform the sending
and receiving. In either case, the communication control
circuit 11a can perform the control based on a timer not
illustrated but provided in the vehicle, and thus the im-
plementation can be achieved by a simple control.
[0035] As described above, according to the present
embodiment, the communication control circuit 11a op-
erates the switch 19 to apply the direct-current voltage
from the power supply device 17 to the electric contact
between the electrical coupler 16 of the vehicle 10a and
the electrical coupler 26 of the vehicle 20, and thereby
can destroy the oxide film generated on surfaces of the
electrical couplers 16 and 26. Furthermore, the commu-
nication control circuit 11a can apply the direct-current
voltage at timings such as after the communication con-
trol circuit 11a is powered on, when detecting coupling
to the vehicle 20, when detecting a communication error
in the communication with the vehicle 20, and the like.
As a result, it is possible to destroy the oxide film without
wasting power, in addition to the effects achieved in the
first embodiment.

Reference Signs List

[0036] 10, 10a, 20 vehicle, 11, 11a, 21 communication
control circuit, 12, 22 sender circuit, 13, 23 receiver cir-
cuit, 14, 24 pulse transformer, 15, 25 shielded twisted
pair cable, 16, 26 electrical coupler, 17 power supply de-
vice, 18, 28 capacitor, 19 switch, 27 load resistor

Claims

1. An inter-vehicle communication device of a vehicle
provided with an electrical coupler that constructs a
communication path with another vehicle by using
an electric contact with said another vehicle,
the inter-vehicle communication device comprising:

a communication control means for controlling
a communication with said another vehicle;
a pulse transformer arranged between the com-
munication control means and the electrical cou-
pler; and

a power supply device arranged between a mid-
dle point of the pulse transformer and the elec-
trical coupler to apply a direct-current voltage to
the electric contact between the electrical cou-
pler and an electrical coupler of said another ve-
hicle.

2. The inter-vehicle communication device according
to claim 1, further comprising:

a switch arranged between the power supply de-
vice and the electrical coupler to switch connec-
tion and disconnection between the power sup-
ply device and the electrical coupler,
wherein the communication control means op-
erates the switch to control a time in which the
direct-current voltage is applied to the electric
contact.

3. The inter-vehicle communication device according
to claim 2,
wherein the communication control means operates,
after the communication control means is powered
on, the switch to apply the direct-current voltage to
the electric contact, and then after an elapse of a
certain period of time, operates the switch to stop
applying the direct-current voltage to the electric con-
tact.

4. The inter-vehicle communication device according
to claim 2,
wherein the communication control means operates,
when detecting coupling to said another vehicle, the
switch to apply the direct-current voltage to the elec-
tric contact, and then after an elapse of a certain
period of time, operates the switch to stop applying
the direct-current voltage to the electric contact.

5. The inter-vehicle communication device according
to claim 2,
wherein the communication control means operates,
when detecting a communication error in a commu-
nication with said another vehicle, the switch to apply
the direct-current voltage to the electric contact, and
then after an elapse of a certain period of time, op-
erates the switch to stop applying the direct-current
voltage to the electric contact.

6. The inter-vehicle communication device according
to claim 2,
wherein the vehicle and said another vehicle period-
ically communicate with each other,
wherein one cycle is defined as a period from a time
when a signal is sent by the vehicle and received by
said another vehicle to a time when a signal is sent
by said another vehicle and received by the vehicle,
and
wherein for every predetermined number of cycles,
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the communication control means performs a pro-
cedure that operates the switch to apply the direct-
current voltage to the electric contact, and then after
an elapse of a certain period of time, operates the
switch to stop applying the direct-current voltage to
the electric contact.

7. The inter-vehicle communication device according
to claim 2,
wherein the vehicle and said another vehicle period-
ically performs a procedure in which a signal is sent
by the vehicle and received by said another vehicle
and a signal is sent by said another vehicle and re-
ceived by the vehicle, and
wherein the communication control means operates
the switch to control such that the direct-current volt-
age is applied to the electric contact during a period
from a time after the vehicle completes reception of
a signal to a time before the vehicle starts sending
a next signal.

8. The inter-vehicle communication device according
to claim 2,
wherein the vehicle and said another vehicle period-
ically performs a procedure in which a signal is sent
by the vehicle and received by said another vehicle
and a signal is sent by said another vehicle and re-
ceived by the vehicle, and
wherein the communication control means operates
the switch to control such that the direct-current volt-
age is applied to the electric contact during a period
from a time before the vehicle starts sending a signal
to a time when the vehicle completes reception of a
signal.

9. The inter-vehicle communication device according
to claim 8,
wherein when detecting a communication error with
said another vehicle in a communication under a
condition that the direct-current voltage is applied to
the electric contact, the communication control
means performs a control to continue applying the
direct-current voltage to the electric contact.

10. The inter-vehicle communication device according
to claim 1,
wherein the power supply device is insulated from a
vehicle body of the vehicle.

11. The inter-vehicle communication device according
to claim 1,
wherein a battery mounted on the vehicle or a voltage
obtained by converting a voltage of the battery is
used as the power supply device.
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