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HYBRID TRANSPORT VEHICLE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a hybrid transport 
vehicle Which needs an overhead Wire and/or a rail for a 
railway vehicle, street car, monorail, trolley bus, etc. and has 
plural kinds of energy supply means and/or running drive 
means. 

[0002] Hitherto, in the ?eld of automobiles running on a 
road, it is proposed, for example in JP 2001-231109 A to add 
an operation informing means for informing operational 
conditions to a hybrid vehicle Which is provided With an 
engine Which generates driving poWer by burning fuel and 
a motor Which is driven With an electric poWer source such 
as fuel battery, as a running drive means. 

[0003] The above-mentioned operation informing means, 
for example as shoWn in FIG. 5, is provided With a display 
displaying images, a hybrid controller, a display-driving 
circuit, etc. The operation informing means is constructed so 
that When the hybrid controller requires the display-driving 
circuit to display images corresponding to engine running 
modes on the display, the display-driving circuit lights a 
region Eg expressing an engine, blinks, in a driving poWer 
transmitting direction, a region Ds expressing a drive shaft, 
a region Ax expressing a Wheel shaft and regions Wh 
expressing Wheels, and turns off the light of an region 
expressing a driving motor, a region expressing fuel battery 
and a region expressing a battery. 

SUMMARY OF THE INVENTION 

[0004] In a hybrid transport vehicle Which needs an over 
head Wire and/or a railWay as in a railWay vehicle, street car, 
monorail, trolley bus, etc., and has a plurality of energy 
supply means such as the overhead Wire, battery, fuel 
battery, engine, generator driven thereby, etc. and at least 
one driving means for running such as a motor, engine, etc., 
also, it can be considered to offer information of an energy 
supply condition (an energy quantity (a quantity of fuel), 
energy transmitting condition, etc.) and an operation condi 
tion of the driving means, and so on to a driver or operator, 
a maintenance personnel, passengers, and so on. By carrying 
out such an offer of information, it is possible to conduct 
properly and easily operation management, vehicle manage 
ment and maintenance management, and service for passen 
gers is improved. 

[0005] HoWever, in the above-mentioned hybrid transport 
vehicle such as a railWay vehicle, etc. there are a lot of items 
to be considered in order to carry out the above-mentioned 
information offer, and this case is on a different level from 
the case of informing a driver of an operation condition in 
an automobile as mentioned above. 

[0006] For example, in a transport vehicle such as a 
railWay vehicle, in some cases, energy is supplied from an 
overhead Wire (pantograph) and energy is returned or recov 
ered to the overhead Wire to use it again. Further, in some 
cases, the transport vehicle runs or travels mutually on a 
non-electri?ed route having no overhead Wire and an elec 
tri?ed route provided With an overhead Wire. 

[0007] Further, in the transport vehicle such as a railWay 
vehicle, in many cases, a traction vehicle having driving 
means arranged therein is coupled to a toWed vehicle or 
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vehicles to run. Further, in some cases, a plurality of traction 
vehicles and a prescribed number of toWed vehicles com 
pose a composition vehicle by coupling them in a prescribed 
order, and a composition operation is effected. In this case, 
it is necessary to offer information equivalent to that offered 
to passengers in the traction vehicle to passengers in the 
toWed vehicle, and it is possible to give a great satisfaction 
to the passengers by offering information of the vehicle 
composition and individual information of the vehicle that a 
passenger himself is on board. 

[0008] Additionally, since for the transport vehicle such as 
railWay vehicle, a travelling or running route is clear, it is 
possible to offer positional information for the running route 
of the vehicle, and it is possible to offer neW advantageous 
information (such as a distance to the destination, required 
time therefor, etc.), based on the positional information. 

[0009] Further, since an overhead Wire for railWay has a 
high voltage from several hundreds volts to several thou 
sands volts, a particular consideration about insulation 
betWeen a poWer supply line and a signal line, etc. is 
required as compared With automobiles. 

[0010] The present invention is made in vieW of the 
above-mentioned matters, and an object of the invention is 
to provide a hybrid transport vehicle Which needs an over 
head Wire and/or a railWay as in a railWay vehicle, street car, 
monorail, trolley bus, etc., and is made so as to be able to 
offer information of energy supply condition and operation 
condition of driving means to a driver, maintenance person 
nel, passengers, etc., to conduct properly and easily running 
management, vehicle management, maintenance manage 
ment, etc. and to improve service to the passenger. 

[0011] In order to attain the above object, a hybrid trans 
port vehicle according to the present invention needs an 
overhead Wire and/or a railWay and has a plurality of kinds 
of energy supply means and/or driving means. More con 
cretely, the hybrid transport vehicle is made so as to run on 
a prescribed railWay, has a plurality of energy supply means 
such as an overhead Wire, battery, fuel battery, engine, 
generator driven thereby and further has at least one of 
driving means for running such as motor, engine, etc. The 
hybrid transport vehicle comprises a condition detection 
means for detecting an energy supply condition of the 
energy supply means and/or an operation condition of the 
driving means, and an informing means for informing the 
energy supply condition and/or the operation condition, 
detected by the condition detection means. 

[0012] In a preferable mode, the hybrid transport vehicle 
is provided With at least one of energy recovery means such 
as an overhead Wire, electricity storing means (storage 
means), ?yWheel, etc., and the above-mentioned informing 
means is made so as to inform further an energy recovery 

condition by the energy recovery means. 

[0013] The above-mentioned informing means, prefer 
ably, is provided With a display means such a display. In a 
more preferable mode, the hybrid transport vehicle com 
prises a toWed vehicle toWed by a traction vehicle on Which 
the above-mentioned driving means is arranged. The 
informing means are arranged on both of the traction vehicle 
and the toWed vehicle. 

[0014] The above-mentioned condition detection means, 
preferably, is made so as to detect further a composition 
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condition of the traction vehicle and towed vehicle, and the 
above-mentioned informing means is made so as to inform 
further the composition condition detected by the condition 
detection means. 

[0015] In another preferable mode, the hybrid transport 
vehicle comprises further information memory means in 
Which operation route information of the hybrid transport 
vehicle is memoriZed or means for obtaining the operation 
route information, the condition detection means detects a 
running position of the hybrid transport vehicle on the basis 
of information from the information memory means or the 
means for obtaining the operation route information, and the 
informing means informs the position information of the 
operation route of the hybrid transport vehicle, based on the 
detected running position. 

[0016] In this manner, in the hybrid transport vehicle 
according to the present invention, various kinds of infor 
mation such as energy supply condition, etc. is informed to 
a driver, maintenance personnel, passengers, etc., so that it 
is possible to knoW alWays When necessary Whether or not 
the vehicle is normally operated, Whether or not energy is 
properly recovered Without unnecessary consumption of 
energy, or Where the vehicle runs. 

[0017] Therefore, it is possible to conduct appropriately 
and easily running management, vehicle management, 
maintenance management, etc, as a result, the safety is 
improved and service to the passengers is improved. 

BRIEF DESCRIPTION OF DRAWINGS 

[0018] FIG. 1 is a schematic diagram of a hybrid transport 
vehicle of a ?rst embodiment of the present invention; 

[0019] FIG. 2 is a schematic diagram of a hybrid transport 
vehicle of a second embodiment of the present invention; 

[0020] FIG. 3 is a schematic diagram of a main portion of 
a hybrid transport vehicle of a third embodiment of the 
present invention; 

[0021] FIG. 4 is a diagram of an eXample of a display 
image of display means provided in the hybrid transport 
vehicle according to the present invention; and 

[0022] FIG. 5 is a diagram of an eXample of a display 
image of display means provided on an operation condition 
informing device in a conventional automobile. 

DESCRIPTION OF EMBODIMENTS OF THE 
INVENTION 

[0023] Embodiments of the present invention Will be 
described referring to the ?gures. In respective ?gures, parts, 
devices, apparatuses, or the like, having the same function 
are given the same reference number. 

[0024] A?rst embodiment of a hybrid transport vehicle of 
the present invention Will be described in detail hereunder, 
referring to FIG. 1. 

[0025] In FIG. 1 shoWing the ?rst embodiment of the 
hybrid transport vehicle according to the present invention, 
a hybrid transport vehicle 10 Which comprises a traction 
vehicle 101 is a railWay vehicle running on a railWay. The 
hybrid transport vehicle 10 is constructed so as to be able to 
run on an electri?ed Way and non-electri?ed Way, and 
provided With an generator 103 driven by an engine 102, an 
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overhead Wire 100 and a battery 111, as an energy source. 
The ac poWer generated by the generator 103 is converted 
into dc poWer by a converter 104 and the converted dc poWer 
is supplied to an inverter 107. PoWer from the overhead Wire 
100 is supplied to the inverter 107 via a pantograph 105, and 
poWer from the battery 111 is also supplied to the inverter 
107. The inverter 107 drives a motor 108 Which is a 
running-drive means. Rotation-driving poWer of the motor 
108 is transmitted to a driving Wheels 110 via a change gear 
or speed changer 109, Whereby the traction vehicle 101 runs 
on the railWay 99. 

[0026] The hybrid transport vehicle 10 is further provided 
With a condition detection means 112 (a controller consti 
tuting a main part of the condition detection means) for 
detecting an energy supply condition (an energy ?oW, an 
energy quantity (accumulation capacity), transmitting con 
dition, etc.) of the generator 103 as an energy supply means, 
the overhead Wire 100 (the pantograph 105) and the battery 
111, and a display means 113 for informing an operation 
condition of the motor 108, etc. 

[0027] The above-mentioned condition detection means 
112 detects a current value, current direction, poWer, etc. of 
the overhead Wire 100 on the basis of an output of a sensor 
arranged on the pantograph 105. The condition detection 
means 112 further detects a voltage, current value, current 
direction, poWer, etc. of the converter 104, inverter 107 and 
battery 111. Here, sensors for detecting a condition of the 
converter 104, inverter 107 and battery 111 are not illus 
trated, hoWever, it is possible to arrange these sensors inside 
the respective devices or inside the condition detection 
means 112. 

[0028] Further, the overhead Wire 100 for railWay vehicles 
has a high voltage from several hundred voltages to several 
thousand voltages. Therefore, it is desirable to use an 
insulated voltage sensor such as an insulated ampli?er, and 
an insulated current sensor such as a current transducer, 

thereby to be electrically insulated from the high voltage 
system, in order to ensure the safety of passengers and 
occupant creWs. In the case Where the conditions of the 
converter 104, inverter 107 and battery are detected, it is 
necessary to pay the same attention thereto. 

[0029] Further, the condition detection means 112 is made 
to detect number of revolutions of the engine 102 and 
generator 103, number of revolutions of driving Wheels 110 
(revolution speed of the traction vehicle 101), the charging 
condition of the battery 111, etc. 

[0030] The above-mentioned display means 113 is con 
structed of a display such as a liquid crystal monitor, plasma 
display, etc., and displays an image as illustrated in FIG. 4. 
It is possible to jointly use a voice generation device or the 
like. It also is possible to inform by vibrations, smell, etc. 

[0031] Further, the hybrid transport vehicle 10 is provided 
With seats for passengers and occupant creWs, a driving 
device, Wheels other than the driving Wheels 110, a braking 
device, etc., other than the illustrated components. 

[0032] On a non-electri?ed route, the hybrid transport 
vehicle 10 drives to rotate the motor 108 With electric poWer 
generated by driving the generator 103 by the engine 102, 
and stops the running of the engine 102 When electric poWer 
is not needed at a time of stopping or deceleration of the 
vehicle and When the battery 111 is suf?ciently charged. 
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[0033] Further, the hybrid transport vehicle 10 drives the 
motor 108 With the electric poWer supplied from the battery 
111 under the condition that the engine is being stopped at 
the time of starting of the hybrid transport vehicle or around 
a parking area. Further, When a high torque is required in 
such a case that the hybrid transport vehicle runs on the 
upgrade, the hybrid transport vehicle is supplied With poWer 
from the generator 103 and the battery 111. 

[0034] By such operation mode change, needless idling 
operation of the engine 102 becomes unnecessary, and it 
becomes possible to run the engine 102 in a region of high 
fuel consumption ef?ciency. Thereby, fuel consumption ef? 
ciency and energy ef?ciency are improved and occurrence of 
environmental pollutant such as carbon dioXides, nitrogen 
oXides is suppressed. Further, noises are reduced by stopping 
the engine 102 around a parking area. 

[0035] On the other hand, on an electri?ed route installed 
With the overhead Wire 100, the hybrid transport vehicle 10 
is supplied With electric poWer from the overhead Wire via 
the pantograph 105, and operates the motor 108 to drive the 
driving Wheels 110. At this time, the engine 102 is stopping, 
Whereby clean electric poWer from the overhead Wire is 
used. 

[0036] Here, various operation mode change, that is, 
operation change of respective constituent elements is done 
in a total control apparatus Which totally controls those 
constituents. Further, change of energy How is done by 
sWitching devices provided for respective constituents. Fur 
ther, the change is possible by an operation of each con 
stituent itself, for example, an up and doWn operation of the 
pantograph 105, an on-off operation of the engine 102, etc. 

[0037] In this manner, by providing a plurality of energy 
supplying means, it is possible for the vehicle to run both on 
the electri?ed route and non-electri?ed route, and it is 
possible to jointly use the vehicle for routes. 

[0038] Here, the energy supply means is made hybrid, 
hoWever, it also is possible to construct driving means to be 
hybrid, that is, to construct both the motor and the engine as 
driving means. 

[0039] Further, as the energy supply means, it is possible 
to use an accumulator such as a fuel battery, ?yWheel, 
ultra-capacitor, lithium secondary battery , nickel hydrogen 
battery , etc. other than the overhead Wire 100, engine 102 
or generator driven thereby, and battery 111. 

[0040] Furthermore, it is possible to construct the motor 
108 to be a motor-generator having an enforced poWer 
generation function, to provide the inverter 107 With a 
converter function, and to construct the battery 111 and 
overhead Wire 100 as an energy recovery means. In this case, 
during deceleration, the kinetic energy of the vehicle is 
recovered to the battery 111 via the motor 108 and inverter 
107, or to the overhead Wire 100 via the pantograph 105. 

[0041] As for energy recovering means, it also is possible 
to use the accumulator such as a ?yWheel, ultra-capacitor, 
lithium secondary battery, nickel hydrogen battery , etc. 
other than the battery 111 and overhead Wire 100. 

[0042] Here, in the hybrid transport vehicle 10 in Which 
the energy supply condition of the plurality of energy supply 
means (100, 103, 111) and the operation condition of each 
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constituent such as the motor 108, etc change, information 
of the energy supply condition and operation condition is 
important. 

[0043] Here, the condition detection means 112 detects the 
above-mentioned energy supply and recovery condition and 
the operation condition, and the display means 113 displays 
visually the energy How and operation conditions of the 
respective constituents as illustrated in FIG. 4, Which is 
described in detail later. 

[0044] Asecond embodiment of a hybrid transport vehicle 
of the present invention Will be described hereunder refer 
ring to FIG. 2. 

[0045] In FIG. 2, the hybrid transport vehicle 11 is com 
posed of a traction vehicle 101 of approximately the same 
construction as the ?rst embodiment and a toWed vehicle 
201 coupled to the traction vehicle 101 by a coupling device 
202. 

[0046] In the present hybrid transport vehicle 11, display 
means 113 is arranged not only inside the traction vehicle 
101 but also inside the toWed vehicle 201, and the display 
means are connected to the condition detection means 112. 
The display means 113 inside the toWed vehicle 201 is 
connected to the condition detection means 112 via a con 
nector of communication line provided near the coupling 
device 202. It also is possible to use communication means 
such as Wireless LAN, etc. for the connection. 

[0047] The display means 113 inside the toWed vehicle 
201 is also made so as to display images as the display 
means inside the traction vehicle displays images. Further, in 
the case Where a plurality of toWed vehicles are coupled to 
the traction vehicle, display means are arranged inside those 
toWed vehicles in a similar manner to the above. 

[0048] In this case, vehicle-composition construction 
detecting means having a function of detecting a coupling 
condition of the vehicles composed is added to the condition 
detection means 112, and the display means 113 is con 
structed so that vehicle composition condition of the 
vehicles and the position of a vehicle of the composed 
vehicles are displayed in addition to the above-mentioned 
energy supply condition, energy recovery condition and 
operation condition. 

[0049] Further, the vehicle-composition construction 
detection means may be provided in the condition detection 
means 112, or may be provided separately therefrom, or can 
be provided on other control device (not shoWn). Further, it 
is possible to integrate their functions in one condition 
detection means by using a communication line, Wireless 
LAN, etc. 

[0050] FIG. 3 shoWs a main part of a hybrid transport 
vehicle of a third embodiment of the present invention. The 
hybrid transport vehicle 12 shoWn in FIG. 3 comprises a 
GPS device 301 and a route information device 302 in 
addition to constituent parts approximately similar to those 
of the ?rst and second embodiments. The hybrid transport 
vehicle 12 is made so that an output of each of the GPS 
device 301 and the route information device 302 is sent to 
the above-mentioned condition detection means 112. 

[0051] The GPS device 301 is a device using a global 
positioning system, and the device is a position detection 
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means Which measures three-dimensionally a position of the 
vehicle, base on arrival time of electric Waves of time signals 
radiated from 24 satellites. 

[0052] The route information device 302 comprises an 
information memory means in Which in-station formation 
such as station names of vehicle operation routes, platform 
numbers in stations, stairs closest to each vehicle and so on, 
information such as slopes of the operation routes are 
memoriZed, and a vehicle operation information obtaining 
means for obtaining information of vehicle passing speeds 
and stopping time by train detection devices such as loop 
coils arranged on the routes. 

[0053] The condition detection means 112 detects travel 
ling positions of the vehicle by the GPS device 301 in 
addition to the above-mentioned energy supply condition, 
recovery condition, operation condition and so on. The 
operation information of the vehicle is obtained by the route 
information device 302. 

[0054] The display means 113 displays the slopes and 
station names of operation routes, positions, travelling direc 
tions and speed of the vehicle, and so on in addition to the 
energy supply condition, energy recovery condition, opera 
tion condition, etc. 

[0055] FIG. 4 shoWs an eXample of a display screen 401 
of the above-mentioned display means 113. An image of the 
display means 113 comprises a condition display portion 
402, a position display portion 403 and an information 
display portion 404. 

[0056] On the condition display portion 402, the above 
mentioned plurality of energy supply means, energy recov 
ery means and driving means are displayed. Energy flows 
and Working constituents are displayed With oblique lines. 

[0057] On the position display portion 403, the slope and 
station names of a operation route are displayed. The posi 
tion display portion 403 displays so that the position and 
travelling direction of the vehicle betWeen the stations are 
found. 

[0058] On the information display portion 404, kilometers 
per hour, input and output, fuel consumption and estimated 
arrival time are displayed. These display values are reneWed 
hour by hour. In addition to these, trouble information or the 
like can be displayed other than illustration. 

[0059] In a preferable mode of the hybrid transport vehicle 
according to the present invention, for eXample, a display as 
the informing means is arranged on each vehicle of a vehicle 
composition (train) composed of a plurality of traction 
vehicles and a plurality of toWed vehicles, and energy supply 
condition, operation condition of driving means, energy 
recovery condition, composition condition, positions of 
travelling route, and so on are displayed on the display. 

[0060] As is apparent from the above description, accord 
ing to the present invention, in the hybrid transport vehicle 
such as a railWay vehicle, various kinds of information such 
as energy supply information, and so on are informed to a 
driver, maintenance personnel, passengers, etc., so that it is 
possible to knoW simply alWays When necessary Whether or 
not it is normally operated, Whether or not energy is 
adequately recovered Without needless consumption of 
energy, Where the vehicle travels, or the like. Therefore, 
travel management, vehicle management, maintenance man 
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agement, etc. can be conducted more properly and easily, the 
safety and service to passengers are improved. 

1. A hybrid transport vehicle using an overhead Wire 
and/or a railWay and having a plurality of kinds of energy 
supply means and/or driving means, comprising: 

a condition detection means for detecting an energy 
supply condition of said energy supply means and/or an 
operation condition of said driving means; and 

an informing means for informing the energy supply 
condition and/or the operation condition, detected by 
said condition detection means. 

2. Ahybrid transport vehicle according to claim 1, further 
comprising energy recovery means of at least one of the 
overhead Wire, battery means and ?ywheel, Wherein said 
informing mean further informs energy recovery condition 
that said energy recovery means recovers energy. 

3. A hybrid transport vehicle according to claim 1, 
Wherein said informing means has a display means for 
displaying an image. 

4. A hybrid transport vehicle according to claim 1, com 
prising a traction vehicle having said driving means 
arranged therein and a toWed vehicle toWed by said traction 
vehicle, Wherein said informing means is arranged in each of 
said traction vehicle and toWed vehicle. 

5. A hybrid transport vehicle according to claim 4, 
Wherein said condition detection means is made so as to 
detect further a composition condition of said traction 
vehicle and said toWed vehicle, and said informing means is 
made so as to inform the composition condition detected by 
said condition detection means. 

6. A hybrid transport vehicle according to any one of 
claims 1, further comprising information memory means in 
Which operation route information of said hybrid transport 
vehicle is memoriZed and stored or means for obtaining the 
operation route information, Wherein said condition detec 
tion means detects a running position of said hybrid trans 
port vehicle on the basis of information from said informa 
tion memory means or said means for obtaining the 
operation route information, and said informing means 
informs the position information of the operation route of 
said hybrid transport vehicle, based on the detected running 
position. 

7. A hybrid transport vehicle constructed so as to run on 
a predetermined railWay and having a plurality of energy 
supply means of an overhead Wire, battery, fuel battery , 
engine, generator driven by said engine, etc. and at least one 
of running-drive means of a motor, said engine, etc, com 
prising: 

a condition detection means for detecting an energy 
supply condition of said energy supply means and/or an 
operation condition of said driving means; and 

an informing means for informing the energy supply 
condition and/or the operation condition, detected by 
said condition detection means. 

8. Ahybrid transport vehicle according to claim 7, further 
comprising energy recovery means of at least one of the 
overhead Wire, battery means and ?ywheel, Wherein said 
informing mean further informs energy recovery condition 
that said energy recovery means recovers energy. 

9. A hybrid transport vehicle according to claim 7, 
Wherein said informing means has a display means for 
displaying an image. 
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10. A hybrid transport vehicle according to claim 7, 
comprising a traction vehicle having said driving means 
arranged therein and a towed vehicle towed by said traction 
vehicle, Wherein said informing means is arranged in each of 
said traction vehicle and toWed vehicle. 

11. A hybrid transport vehicle according to claim 10, 
Wherein said condition detection means is made so as to 
detect further a composition condition of said traction 
vehicle and said toWed vehicle, and said informing means is 
made so as to inform the composition condition detected by 
said condition detection means. 

12. A hybrid transport vehicle according to claim 7, 
further comprising information memory means in Which 
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operation route information of said hybrid transport vehicle 
is memoriZed and stored or means for obtaining the opera 

tion route information, Wherein said condition detection 
means detects a running position of said hybrid transport 
vehicle on the basis of information from said information 
memory means or said means for obtaining the operation 

route information, and said informing means informs the 
position information of the operation route of said hybrid 
transport vehicle, based on the detected running position. 


