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RAILCAR CONTROL DEVICE , TRAIN SET , 
AND METHOD OF CONTROLLING 

TRACTION MOTOR 

quietness , but the internal noises of the specific car are 
larger . However , PTLs 1 and 2 do not have any measures 
against such situation . 
[ 0010 ] An object of the present invention is to reduce 
noises of a specific car in a train set . TECHNICAL FIELD 

[ 0001 ] The present invention relates to a control device for 
a railcar , a train set including the control device , and a 
method of controlling a traction motor or internal combus 
tion engine of the railcar . 

BACKGROUND ART 
[ 0002 ] A railcar includes a plurality of specific noise 
sources , such as an underfloor apparatus , a traction motor 
mounted on a bogie , and a gear and gear shaft coupling 
configured to transmit power between the traction motor and 
a wheelset . Further , in a diesel car , an internal combustion 
engine is also the noise source . Noises from these noise 
sources are combined to become internal and external noises 
of a railcar . Various technologies for reducing internal and 
external noises of railcars have been proposed . 
[ 0003 ] PTL 1 discloses a car control device configured to 
refer to a prestored pattern to determine the number of 
operating inverters in accordance with a load of a train set . 
[ 0004 ] PTL 2 discloses a control device configured to 
cause a traction motor to output a powering torque or a 
regenerative torque during coasting for the purpose of 
reducing a gap between tooth surfaces of a gear shaft 
coupling . 

CITATION LIST 

Patent Literature 
[ 0005 ] PTL 1 : Japanese Laid - Open Patent Application 
Publication No . 6 - 335107 
[ 0006 ] PTL 2 : Japanese Laid - Open Patent Application 
Publication No . 7 - 87612 

Solution to Problem 
[ 0011 ] A railcar control device according to one aspect of 
the present invention is a railcar control device configured to 
control a plurality of traction motors included in a train set , 
the railcar control device including : a control command 
input portion to which a control command is input ; and a 
torque command determining portion configured to deter 
mine torque commands with respect to the plurality of 
traction motors such that when a required torque based on 
the control command input to the control command input 
portion is less than a maximum value , a torque of a specific 
traction motor among the plurality of traction motors is 
made lower than a torque of a different traction motor other 
than the specific traction motor . 
[ 0012 ] A railcar control device according to another aspect 
of the present invention is a railcar control device configured 
to control a plurality of internal combustion engines 
included in a train set , the railcar control device including : 
a control command input portion to which a control com 
mand is input ; and an output command determining portion 
configured to determine outputs of the plurality of internal 
combustion engines such that when a required output of the 
internal combustion engines based on the input control 
command is less than a maximum value , an output of a 
specific internal combustion engine among the plurality of 
internal combustion engines is made lower than an output of 
a different internal combustion engine other than the specific 
internal combustion engine . 
[ 0013 ] A train set according to one aspect of the present 
invention includes the above railcar control device . 
[ 0014 ] A railcar traction motor controlling method accord 
ing to one aspect of the present invention includes : inputting 
a control command ; and outputting torque commands to the 
plurality of traction motors such that when a required torque 
based on the input control command is less than a maximum 
value , a torque of a specific traction motor among the 
plurality of traction motors is made lower than a torque of 
a different traction motor other than the specific traction 
motor . 
[ 0015 ] A railcar internal combustion engine controlling 
method according to one aspect of the present invention 
includes : inputting a control command ; and outputting out 
put commands to the plurality of internal combustion 
engines such that when a required output of the internal 
combustion engines based on the input control command is 
less than a maximum value , an output of a specific internal 
combustion engine among the plurality of internal combus 
tion engines is made lower than an output of a different 
internal combustion engine other than the specific internal 
combustion engine . 
[ 0016 ] According to the above configuration , when the 
required torque ( required output ) based on the control com 
mand is less than the maximum value , the torque ( output ) of 
the specific traction motor ( specific internal combustion 
engine ) becomes lower than the different traction motor 
( different internal combustion engine ) . Therefore , noises 
from the specific traction motor ( specific internal combus 
tion engine ) are made smaller than noises from the different 

SUMMARY OF INVENTION 

Technical Problem 
[ 0007 ] A train set may be made up of a plurality of cars of 
different grades . A high - grade car is designed so as to be able 
to provide much comfort to passengers . Therefore , it is 
desirable that even in the same train set , the high - grade car 
can provide a quieter environment . A power source is one of 
noise sources in a railcar . Therefore , in some cases , the 
quietness of the high - grade car is further improved by 
configuring the high - grade car as a trailer . However , to 
satisfy a demand of an increase in speed of the railcar , a ratio 
of power cars in the train set is increasing . Therefore , all of 
the high - grade cars may not be configured as the trailers . 
When the high - grade car is configured as the power car , it is 
difficult to provide an especially quiet environment in this 
high - grade car . 
( 0008 ] In some cases , a certain apparatus is mounted only 
on a specific car in a train set and becomes one of the noise 
sources . One example of such noise source is a power 
collector ( such as a pantograph ) . There is a possibility that 
the internal noises of the car on which the apparatus as the 
noise source is mounted are larger than the internal noises of 
a car on which the apparatus is not mounted . 
10009 ] As above , in some cases , an internal environment 
of a specific car in a train set is required to have higher 
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traction motor ( different internal combustion engine ) . On 
this account , noises around the bogie ( around the specific 
internal combustion engine ) driven by the specific traction 
motor ( specific internal combustion engine ) can be made 
smaller than noises in the other area in the train set . 

Advantageous Effects of Invention 
[ 0017 ) According to the present invention , noises of a 
specific car in a train set can be reduced . 

BRIEF DESCRIPTION OF DRAWINGS 
[ 0018 ] FIG . 1 is a conceptual diagram of a train set 
according to Embodiment 1 . 
10019 ) FIG . 2 is a conceptual diagram of a main circuit 
and a control device according to Embodiment 1 . 
[ 0020 ] FIG . 3 is a graph showing a torque command map 
according to Embodiment 1 . 
[ 0021 ] FIG . 4A shows torques of traction motors in 
Example . FIG . 4B shows torques of the traction motors in 
Comparative Example . 
[ 0022 ] FIG . 5 is a conceptual diagram of the train set 
according to Embodiment 2 . 
[ 0023 ] FIG . 6 is a conceptual diagram of the train set 
according to Embodiment 3 . 
[ 0024 ] FIG . 7 is a conceptual diagram of the train set 
according to Embodiment 4 . 
[ 0025 ] FIG . 8 is a conceptual diagram of the train set 
according to Embodiment 5 . 
10026 ] FIG . 9 is a conceptual diagram of engine units and 
the control device according to Embodiment 5 . 
[ 0027 ] FIG . 10A is a graph showing an output command 
map according to Embodiment 5 , and FIG . 10B is a graph 
showing a speed stage command map according to Embodi 
ment 5 . 

The train set 1 is made up by coupling by a coupler ( not 
shown ) the two cars 2 adjacent to each other in the car 
longitudinal direction . 
0031 ] In the train set 1 , some or all of the cars 2 ( in the 
illustrated example , some of the cars 2 ) are motor cars 2M . 
Each of the motor cars 2M includes one or more traction 
motors 21 . An output shaft of each traction motor 21 is 
coupled to one or more wheelsets 5 through a power 
transmission mechanism ( not shown ) , and the traction motor 
21 rotates the corresponding one or more wheelsets 5 . 
Hereinafter , the wheelset coupled to the traction motor 21 
through the power transmission mechanism may be called a 
“ driven wheelset 5a ” ( see black circles in FIG . 1 ) . 
[ 0032 ] . For example , the traction motors 21 correspond 
one - to - one to the driven wheelsets 5a , and each traction 
motor 21 rotates one corresponding driven wheelset 5a . All 
of the four wheelsets 5 of the motor car 2M are the driven 
wheelsets 5a . Two traction motors 21 are provided at one 
bogie 4 of the motor car 2M , and four traction motors 21 are 
mounted on one motor car 2M . It should be noted that the 
number of traction motors 21 in one motor car M can be 
suitably changed . One bogie 4 of the motor car 2M may 
include one traction motor 21 , and this traction motor 21 
may drive two wheelsets 5 of this bogie 4 . 
[ 0033 ] Each of the cars 2 is a passenger car including a 
passenger room in the carbody 3 . The passenger rooms are 
classified into grades , such as a “ special ( or first - grade ) area 
3a " and a “ general ( or second - grade ) area 3b . ” The general 
area 3b is provided with general seats . To provide a more 
comfortable internal environment than the general area 3b , 
the special area 3a is provided with special seats that are 
higher in quality than the general seats in terms of charac 
teristics ( a size , hardness , a material of a top layer , and the 
like ) and functions . In the present description , the " seat ” 
denotes a facility on which a passenger places his / her body 
while in the railcar and may be a seat or a berth . Hereinafter , 
a passenger car in which the entire passenger room is the 
general area 3b may be referred to as a “ general car , ” and a 
passenger car in which a part of the passenger room or the 
entire passenger room is the special area 3a may be referred 
to as a “ special car . ” The special car in which the passenger 
room includes both the special area 3a and the general area 
3b may be especially referred to as a " combination car ” ( see 
Embodiment 2 ) . 
10034 ] . The train set 1 includes the cars 2 of two or more 
grades . For example , one of the cars 2 is the special car , and 
the remaining cars 2 are the general cars . In the present 
embodiment , the entire passenger room of the special car is 
the special area 3a , and this special car is the motor car 2M . 
Hereinafter , the special car that is the motor car may be 
referred to as a “ special motor car 2Ma , ” and the general car 
that is the motor car may be referred to as a " general motor 
car 2Mb . ” 
[ 0035 ] In the present embodiment , depending on situa 
tions , each of torques of four traction motors 21 mounted on 
the special motor car 2Ma becomes lower than each of 
torques of the remaining traction motors 21 . With this , the 
quietness in the special area 3a improves , and this improves 
the internal environment provided to the passengers in the 
special car . Hereinafter , among the traction motors 21 in the 
train set 1 , the traction motor whose torque may be espe 
cially made low may be referred to as a “ specific traction 
motor 21a , " and the traction motor other than the specific 
traction motor 21a may be referred to as a “ normal traction 

DESCRIPTION OF EMBODIMENTS 
[ 0028 ] Hereinafter , embodiments will be explained in ref 
erence to the drawings . 

Embodiment 1 
[ 0029 ] Train Set 
[ 0030 ] FIG . 1 shows a train set 1 according to Embodi 
ment 1 . The train set 1 is made up of a plurality of cars 2 . 
In the illustrated example , each of the cars 2 is a bogie car 
including a carbody 3 and two bogies 4 . The two bogies 4 
are arranged so as to separate from each other in a car 
longitudinal direction . Each of the bogies 4 includes two 
wheelsets 5 that roll on a rail R . The carbody 3 is supported 
by the two bogies 4 . An underfloor apparatus 6 is provided 
under a floor of the carbody 3 and is arranged between the 
two bogies 4 . It should be noted that blocks AC , CP , TM , CI , 
MTr , and Pan are shown at an upper part of FIG . 1 so as to 
correspond to the cars 2 . These blocks schematically show 
apparatuses included in the cars 2 . Among these blocks , an 
air conditioner AC , an air compressor CP , a traction motor 
TM , a main traction converter CI , and a traction transformer 
MTr constitute the underfloor apparatus 6 . Although a 
pantograph Pan is provided at a roof the block of the 
pantograph Pan is shown together with the blocks of the 
underfloor apparatus 6 ( the same is true in FIGS . 6 and 8 ) . 
It should be noted that the air conditioner AC may be 
provided at the roof ( see Embodiment 5 shown in FIG . 8 ) . 
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motor 216 . ” In the present embodiment , all of the four 
traction motors 21 mounted on the special motor car 2Ma are 
the specific traction motors 21a . 
[ 0036 ] Main Circuit Devices and Control Device 
[ 0037 ] FIG . 2 schematically shows the configurations of a 
main circuit 20 and control device 30 of the train set 1 . The 
main circuit 20 is a main electric circuit configured to 
connect the traction motors 21 to a power supply and drive 
the traction motors 21 . Examples of main circuit devices 
constituting the main circuit 20 include a power collector , a 
traction transformer , and a main traction converter in addi 
tion to the traction motor 21 . The train set 1 includes , as the 
main circuit devices , a plurality of devices suitably selected 
from devices exemplified herein and not exemplified herein 
depending on specifications , such as an electric system , a 
type of the traction motor , and a control system of the 
traction motor . Examples of the main circuit devices include 
a main traction converter ( hereinafter referred to as a “ con 
trolled device 29 " ) controlled by a car control device . The 
controlled device 29 controls , operates , or adjusts power 
generated by the traction motor 21 . For example , the train set 
1 includes , as the main circuit devices , a pantograph 22 ( as 
the power collector ) , a traction transformer 23 , and a main 
traction converter 24 when : the train set 1 is an AC electric 
railcar traveling through a single phase AC electrification 
section of an overhead contact line system ; the traction 
motor 21 is an AC electric motor ; and the control system is 
an inverter control system . The traction transformer 23 and 
the main traction converter 24 constitute the underfloor 
apparatus 6 . In this example , an inverter 24a included in the 
main traction converter 24 corresponds to the controlled 
device 29 . 
[ 0038 ] The train set 1 includes two or more controlled 
devices 29 . Each of the controlled devices 29 is connected 
to one or more traction motors 21 at an opposite side of the 
power supply in the main circuit 20 . The controlled devices 
29 are classified into : one or more " specific controlled 
devices 29a ” corresponding to the specific traction motors 
21a ; and one or more “ normal controlled device 29b ” . 
corresponding to the normal traction motors 21b . 
[ 0039 ] The control device 30 includes master controllers 
31 and a car control device 32 . The car control device 32 
includes central units 33 and two or more terminal units 34 . 
Each of the master controllers 31 includes an operating unit 
35 provided in a driver ' s cab 3c ( see FIG . 1 ) of a control car 
2C . The operating unit 35 corresponds to one or more levers 
or handles provided at the driver ' s cab 3c , and a driver can 
input a control command to the operating unit 35 . Examples 
of the control command include a powering command and 
a braking command , and the operating unit 35 includes a 
powering operation unit to which the powering command is 
input and a braking command unit to which the braking 
command is input . It should be noted that the powering 
operation unit may be provided separately from or integrally 
with the braking operation unit . 
[ 0040 ] The central unit 33 is mounted on the control car 
2C and includes an input portion 36 and a command 
determining portion 37 . The control command is input from 
the operating unit 35 to the input portion 36 . It should be 
noted that the control command may be wirelessly input to 
the input portion 36 from an external automatic train opera - 
tion system . The command determining portion 37 deter 
mines torques to be commanded to the plurality of traction 
motors 21 , based on the control command input to the input 

portion 36 . Then , the command determining portion 37 
outputs torque commands of the determined torques to the 
terminal unit 34 . 
[ 0041 ] The terminal unit 34 constitutes the underfloor 
apparatus 6 and corresponds one - to - one to the controlled 
device 29 ( and corresponds to the traction motors 21 con 
nected to the controlled device 29 ) . The terminal unit 34 
controls an operation or state of the controlled device 29 in 
accordance with the torque command output from the com 
mand determining portion 37 of the central unit 33 , and thus , 
the power generated by the corresponding traction motors 21 
is controlled . When the controlled device 29 is the inverter 
24a as in the above example , the terminal unit 34 controls 
the operation of the corresponding inverter 24a , and the 
inverter 24a that is the controlled device 29 controls the 
torques and outputs of the traction motors 21 by changing 
applied voltages and frequencies of the traction motors 21 . 
Thus , the traction motors 21 output the torques determined 
by the command determining portion 37 . 
[ 0042 ] The terminal units 34 are classified into one or 
more " specific terminal units 34a ” corresponding to the 
specific controlled devices 29a and one or more “ normal 
terminal units 34b " corresponding to the normal controlled 
devices 29b . One example is that : the special motor car 2Ma 
includes one specific controlled device 29a and one specific 
terminal unit 34a ; the specific controlled device 29a is 
connected to the four specific traction motors 2la mounted 
on the special motor car 2Ma ; and the specific terminal unit 
34a controls the operation of the specific controlled device 
29a to control the torques and outputs of the four specific 
traction motors 2la . In the illustrated example , one normal 
controlled device 29b and one normal terminal unit 34b are 
mounted on one general motor car 2Mb , and the normal 
controlled device 29b corresponds to the four normal trac 
tion motors 21b of the general motor car 2Mb . It should be 
noted that the normal controlled device 29b may be con 
nected to the normal traction motor 21b mounted on the 
adjacent general motor car 2Mb , and one normal terminal 
unit 34b may collectively control the torques and outputs of 
eight normal traction motors 21b . 
[ 0043 ] To simplify the explanation , first , the powering 
command that is the control command will be explained . 
The powering operation unit for inputting the powering 
command can perform a reciprocating linear movement or 
reciprocating turning movement within a predetermined 
movable range . In this movable range , a plurality of prede 
termined operation positions are set discretely . Hereinafter , 
among the operation positions of the powering operation 
unit , the operation position at one end of the movable range 
is referred to as an “ off position , " and the operation position 
at the other end of the movable range is referred to as a 
" maximum powering position . ” 
[ 0044 ] When the powering operation unit is located at the 
off position , the powering operation unit outputs a “ notch off 
command ” as the control command ( powering command ) . 
When the powering operation unit is located at the maxi 
mum powering position , the powering operation unit outputs 
a “ full notch command ” as the control command ( powering 
command ) . 
[ 0045 ] Based on the control command input to the input 
portion 36 , the command determining portion 37 determines 
a torque ( hereinafter referred to as a “ required torque ” ) 
required by the entire train set 1 . When determining the 
required torque , the command determining portion 37 may 
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refer to a load , a travelling speed , and a slope at a present 
location in addition to the control command . For example , 
when the notch off command is input , the required torque 
based on this command is determined as zero , and therefore , 
the car coasts . When the full notch command is input , the 
required torque based on this command may become maxi - 
mum . In this case , the train set 1 maximally utilizes tractive 
performance to accelerate or climb a slope . As the operation 
position of the powering operation unit moves from the off 
position toward the maximum powering position , the control 
command ( powering command ) changes , and the required 
torque increases stepwise . The command determining por 
tion 37 refers to a torque command map 38 and determines 
the torque to be commanded . Then , the command determin 
ing portion 37 outputs the torque command of the deter 
mined torque to the terminal unit 34 . As described above , the 
terminal unit 34 controls the operation of the controlled 
device 29 in accordance with the torque command output 
from the command determining portion 37 , and with this , 
the traction motors 21 output the determined torques . 
100461 In the above configuration , the operating unit 35 
and the input portion 36 constitute a control command input 
portion 39 to which the control command is input . The 
command determining portion 37 and the terminal unit 34 
constitute a torque command determining portion 40 con 
figured to determine the torque commands with respect to 
the plurality of traction motors 21 in accordance with the 
required torque based on the input control command . The 
torque command map 38 defines , for example , a correlation 
of the torque command with the required torque and is 
prestored in the car control device 32 ( for example , the 
central unit 33 ) . 
0047 ] When the required torque is less than a maximum 

value , the torque command determining portion 40 ( com 
mand determining portion 37 ) determines the torque com 
mands with respect to the traction motors 21 such that the 
torque of the specific traction motor 21a becomes lower than 
the torque of the normal traction motor 21b . In the present 
embodiment , the torque command determining portion 40 
( command determining portion 37 ) refers to the torque 
command map 38 and derives the torque command for the 
specific traction motor 21a and the torque command for the 
normal traction motor 21b in accordance with the required 
torque . The torque command for the specific traction motor 
21a is output from the command determining portion 37 to 
the specific terminal unit 34a , and the torque command for 
the normal traction motor 21b is output from the command 
determining portion 37 to the normal terminal unit 34b . 
[ 0048 ] As shown in FIG . 3 , when the required torque is the 
maximum value ( 100 % ) , each of both the torque command 
for the specific traction motor 21a and the torque command 
for the normal traction motor 21b is set to the maximum 
value ( 100 % ) such that the capabilities of all the traction 
motors 21 are maximally exerted , i . e . , the tractive perfor 
mance of the train set 1 is maximally exerted . When the 
required torque is zero ( for example , when the control 
command is the notch off command ) , the torque command 
for the specific traction motor 21a is set to a restriction 
value . The restriction value is , for example , zero , and in this 
case , the specific traction motor 21a is not controlled to 
generate a torque . 
[ 0049 ] As the required torque increases from zero , the 
torque command for the normal traction motor 216 
increases . On the other hand , the torque command for the 

specific traction motor 21a is kept at the restriction value . 
When the required torque increases to reach a predetermined 
rising value T1 that is less than the maximum value , the 
torque command for the normal traction motor 21b reaches 
the maximum value . When the required torque further 
increases therefrom , the torque command for the normal 
traction motor 21b is kept at the maximum value , and the 
torque command for the specific traction motor 21a 
increases from the restriction value . When the required 
torque reaches the maximum value , the torque command for 
the specific traction motor 21a also reaches the maximum 
value . Although FIG . 3 shows that : each of the torque 
command for the normal traction motor 21b and the torque 
command for the specific traction motor 21a linearly 
increases or decreases ; and the restriction value of the torque 
command for the specific traction motor 21a is zero , this is 
just one example . A change in the torque command with 
respect to a change in the required torque ( i . e . , a graph 
inclination ) may be non - linear or stepwise , and the restric 
tion value may be set to a value other than zero as described 
below . 
[ 0050 ] Each of FIGS . 4A and 4B shows torques generated 
by the traction motors 21 when the powering operation unit 
is located at an intermediate operation position between the 
off position and the maximum powering position , and the 
required torque is 30 % of the maximum value . It should be 
noted that the rising value T1 ( see FIG . 3 ) is larger than 30 % 
of the maximum value of the required torque . In Compara 
tive Example shown in FIG . 4B , the values of the torque 
commands for all the traction motors 21 are set to be equal 
to one another , and the traction motors 21 equally share the 
required torque . Therefore , each of the traction motors 21 
generates a torque that is 30 % of the maximum value of the 
torque that the traction motor 21 can generate . In Example 
shown in FIG . 4A , the torque command for the specific 
traction motor 21a is set to the restriction value . The normal 
traction controller 21b compensates for a torque that lacks 
since the torque command for the specific traction motor 21a 
is set to the restriction value . At this time , for example , the 
normal traction motors 21a equally share the torque to be 
compensated . In the illustrated example , the required torque 
is 30 % of the maximum value , the number of normal 
traction motors 21b is five times the number of specific 
traction motors 21a , and the restriction value is zero . There 
fore , the normal traction motor 21b generates a higher torque 
than Comparative Example by 6 % . With this , the required 
torque is generated by the normal traction motors 216 . 
[ 0051 ] In the Comparative Example shown in FIG . 4B , 
noise levels from the traction motors 21 are equal to one 
another in any of the motor cars 2M . In Example shown in 
FIG . 4A , when the required torque is less than the maximum 
value , the torque of the specific traction motor 21a is lower 
than the torque of the normal traction motor 21b . Therefore , 
when the required torque is less than the maximum value , 
noises around a position where the specific traction motor 
21a is provided are smaller than noises around a position 
where the normal traction motor 21b is provided . 
[ 0052 ] In the present embodiment , all of the traction 
motors 21 of the special motor car 2Ma are the specific 
traction motors 2la . Therefore , the quietness in the special 
car improves , and a suitable internal environment can be 
provided to passengers on the seats of the special car . One 
of reasons why the special car is configured by the motor car 
2M is that a ratio of motor cars is increasing for the purpose 
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traction motor 21a is provided become smaller than noises 
around a position where the normal traction motor 21b is 
provided . 
[ 0057 ] In the foregoing , the number of special cars in the 
train set 1 is one . However , the train set may include a 
plurality of special cars . In this case , the traction motors 
included in each of the special cars may be the specific 
traction motors . 

of satisfying a demand of an increase in speed of a railcar . 
Therefore , according to the present embodiment , both real 
izing the increase in speed of the railcar and improving the 
internal environment of the special car can be achieved . 
[ 0053 ] When the required torque is the maximum value , 
each of both the specific traction motors 21a and the normal 
traction motors 21b generates a maximum torque . With this , 
the tractive performance of the train set 1 is maximally 
exerted , so that the train set 1 can accelerate or climb a slope . 
[ 0054 ] As the required torque increases , the torque com 
mand for the normal traction controller 21b increases from 
the restriction value , whereas the torque command for the 
specific traction motor 21a is kept at the restriction value . 
Therefore , the speed of the train set 1 can be adjusted in 
accordance with the control command ( powering com 
mand ) , and noises generated from the specific traction motor 
21a can be continuously suppressed . The torque command 
for the specific traction motor 21a is kept at the restriction 
value until the torque command for the normal traction 
controller 21b reaches the maximum value . Therefore , a 
control region where the noises generated from the specific 
traction motor 21a are continuously suppressed becomes 
large . 
[ 0055 ] In the above Example , the restriction value is set to 
zero . However , the restriction value may be a value larger 
than zero . When the power transmission mechanism con 
figured to transmit driving force of the specific traction 
motor 21a to the driven wheelset 5a includes a gear shaft 
coupling , and the torque of the traction motor 21 is zero , the 
shaft coupling may generate tooth contact sound . By setting 
the restriction value to such a value that a state where tooth 
surfaces of the gear coupling tightly contact each other by 
reducing a gap between the tooth surfaces can be kept , the 
tooth contact sound is suppressed , and internal noises 
around a position where the specific traction motor 21a is 
provided are further made small . Therefore , the restriction 
value may be set to , for example , a value within a range of 
1 % or more and 10 % or less of the maximum value of the 
torque that the specific traction motor 21a can generate . 
[ 0056 ] In the foregoing , the control command is the pow 
ering command . However , the same is true when regenera 
tive brake is performed using the traction motor 21 in 
accordance with the braking command as the control com 
mand . When a regenerative braking amount required based 
on the braking command is from zero to a predetermined 
regeneration rising value , a braking torque command for the 
normal traction motor 21a is increased in accordance with 
an increase in the required regenerative braking amount for 
the purpose of increasing the regenerative braking amount of 
the normal traction motor 21b , whereas the regenerative 
braking amount of the specific traction motor 21a is kept at 
a predetermined regeneration restriction value ( for example , 
zero ) . When the required regenerative braking amount is 
between the regeneration rising value and a maximum value , 
the regenerative braking amount of the specific traction 
motor 21a is increased in accordance with the increase in the 
required regenerative braking amount . With this , even dur 
ing braking , when the required braking torque is less than 
the maximum value , the braking torque command for the 
specific traction motor 21a becomes smaller in value than 
the braking torque command for the normal traction motor 
21b . Therefore , noises around a position where the specific 

Embodiment 2 
[ 0058 ] As shown in FIG . 5 , in a train set 101 according to 
Embodiment 2 , the specific traction motors 21a are mounted 
on the combination car in which a half of the passenger room 
is the special area 3a , and the remaining half of the passen 
ger room is the general area 3b . Hereinafter , the motor car 
that is the combination car is referred to as a " combination 
motor car 2Mc , " and differences from Embodiment 1 will be 
mainly explained . 
[ 0059 ] In the combination motor car 2Mc , one car longi 
tudinal direction side of the passenger room is the special 
area 3a , and the other car longitudinal direction side of the 
passenger room is the general area 3b . The combination 
motor car 2Mc includes two bogies 4a and 4b spaced apart 
from each other in the car longitudinal direction , and each of 
the bogies 4a and 4b includes two driven wheelsets 5a . All 
of the four wheelsets are the driven wheelsets 5a , and each 
of the bogies 4a and 4b includes two traction motors 21 . The 
first bogie 4a at one car longitudinal direction side is located 
under the special area 3a , the second bogie 4b at the other 
car longitudinal direction side is located under the general 
area 3b . The traction motors 21 provided at the first bogie 4a 
are the specific traction motors 21a , and the traction motors 
21 provided at the second bogie 4b are the normal traction 
motors 216 . 
[ 0060 ] With this , the quietness of the special area 3a can 
be particularly improved . Further , even when the required 
torque is less than the rising value , the combination car can 
generate the torque . It should be noted that a plurality of 
combination motor cars may be included in a train set . 

Embodiment 3 
[ 0061 ] As shown in FIG . 6 , in a train set 201 according to 
Embodiment 3 , all of the motor cars 2M are the general cars , 
and the grades of the passenger rooms of the motor cars 2M 
are the same as one another . However , the noise sources of 
the railcar are not limited to the traction motors 21 , and 
noises are also generated from the air compressor CP , the 
pantograph 22 , the traction transformer 23 ( see FIG . 2 ) , and 
the main traction converter 24 ( see FIG . 2 ) . Not all of the 
cars include such noise generating device . Therefore , noises 
of a specific car including the noise generating device 
become larger than noises of a car not including the noise 
generating device . 
[ 0062 ] In the illustrated example , two motor cars 2M are 
specific cars 2Md each including the pantograph 22 , and the 
other motor cars 2M do not include a pantograph . Therefore , 
the specific traction motors 21a are used as the traction 
motors 21 of the specific car 2Md , and the normal traction 
motors 21b are used as the traction motors 21 of the motor 
car 2M not including the pantograph 22 . 
[ 0063 ] With this , noises from the traction motors 21 in the 
specific car 2Md on which the noise sources are concen 
trated can be suppressed , and therefore , noises from the 
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specific car 2Md can be prevented from becoming excessive . 
The specific car 2Md is only required to be a motor car 
including at least one of the air compressor CP and the main 
traction converter 24 ( see FIG . 2 ) instead of or in addition 
to the pantograph 22 . 
[ 0064 ] In some cases , a room or space independent from 

end portion of the car . Examples of such room or space 
include a rest room w , a conductor ' s compartment ca , and an 
in - train sales preparing room k . When such space is pro 
vided in a car including the noise generating devices , such 
as the pantograph 22 and the traction transformer 23 ( see 
FIG . 2 ) , the normal traction motors 21b may be used as the 
traction motors 21 of the bogie 4 arranged under such space , 
and the specific traction motors 21a may be used as the 
traction motors 21 of the remaining bogie 4 , and with this , 
control may be executed . 

Embodiment 4 
[ 0065 ] As shown in FIG . 7 , in Embodiment 4 , a train set 
301 includes one special motor car 2Ma and the general 
motor cars including the specific cars 2Md each including 
the pantograph 22 as the noise source other than the traction 
motors 21 . In such a case , the traction motors 21 mounted on 
the special motor car 2Ma and the traction motors 21 
mounted on the specific cars 2 Md may be the specific 
traction motors 2la . In this case , the same torque commands 
may be given to the specific traction motors 21a . 
[ 0066 ] The specific traction motors 21a may be classified 
into first specific traction motors 121 and second specific 
traction motors 221 . As the required torque increases after 
the torque command for the normal traction motor 216 
reaches the maximum value , the torque command for the 
second specific traction motor 221 may be increased from 
the restriction value , whereas the torque command for the 
first specific traction motor 121 may be kept at the restriction 
value . As the required torque increases after the torque 
command for the second specific traction motor 221 reaches 
the maximum value , the torque command for the first 
specific traction motor 121 may be increased from the 
restriction value . In the illustrated example , the traction 
motors 21 of the special motor car 2Ma are the first specific 
traction motors 121 . However , the traction motors 21 of the 
specific cars 2Md may be the first specific traction motors 
121 . 

arranged at the other car longitudinal direction side and 
located under the general area 3b . 
10068 ] . Each of the diesel cars 502E includes , as a part of 
the underfloor apparatus , an engine unit ( s ) 521 configured to 
rotate a wheelset 505 . Hereinafter , a bogie driven by the 
engine unit 521 is referred to as a " power bogie . " Among the 
wheelsets 505 , the wheelset to which power is transmitted 
from the engine unit 521 is referred to as a " driven wheelset 
505a ” ( see black circles in FIG . 8 ) , and the wheelset to 
which power is not transmitted from the engine unit 521 is 
referred to as a “ trailing wheelset 505b ” ( see white circles in 
FIG . 8 ) . 
10069 ) The engine unit 521 includes an internal combus 
tion engine 522 and a power transmission device 523 . The 
diesel car 502E is a diesel hydraulic car . To be specific , the 
internal combustion engine 522 is a diesel engine , and the 
power transmission device 523 includes a transmission 524 
having a fluid torque converter ( not shown ) . 
[ 0070 ] An output of the internal combustion engine 522 is 
controlled by a fuel injection quantity of a fuel injector 525 
included in the internal combustion engine 522 . An output 
shaft of the internal combustion engine 522 is connected to 
an input shaft of the transmission 524 , and power generated 
by the internal combustion engine 522 is input to the 
transmission 524 . The transmission 524 changes rotational 
power at a speed ratio corresponding to a speed stage and 
transmits the power to an output shaft of the transmission 
524 . The speed stages of the transmission 524 include a 
“ hydraulic stage , " a " direct drive stage , ” and a " neutral 
stage . ” The transmission 525 includes a clutch 526 config 
ured to switch the speed stages . The speed stages can be 
switched by operating the clutch . To simplify the explana 
tion , each of both the number of hydraulic stages and the 
number of direct drive stages is one . However , each of the 
number of hydraulic stages and the number of direct drive 
stages may be plural . 
[ 0071 ] Generally , the hydraulic stage is a low speed stage 
( first gear ) utilized in a low car speed range , and the direct 
drive stage is a high speed stage ( second gear ) utilized in a 
high car speed range . When the hydraulic stage is selected , 
the input power is transmitted through the fluid torque 
converter to the output shaft of the transmission 524 . When 
the direct drive stage is selected , the input power is mechani 
cally transmitted to the output shaft of the transmission 524 
without through the fluid torque converter . When the neutral 
stage is selected , the internal combustion engine 522 is 
separated from the driven wheelset 505a , i . e . , becomes a 
no - load state , and therefore , power is not transmitted 
between the input and output shafts of the transmission 525 . 
[ 0072 In the present embodiment , the engine units 521 
correspond one - to - one to power bogies 504 , and each of the 
engine units 521 rotates one of two wheelsets included in the 
power bogie 504 . The output shaft of the transmission 525 
is connected to one wheelset of the power bogie 504 through 
a power transmission mechanism , such as a propeller shaft 
or a final reducer . 
[ 0073 ] As with Embodiments 1 and 2 , the output ( i . e . , the 
revolution speed ) of the internal combustion engine 522 of 
the engine unit 521 corresponding to the first bogie 504a is 
lower than the output ( i . e . , the revolution speed ) of each of 
the remaining internal combustion engines 522 . Therefore , 
the quietness in the special area 3a improves . 
10074 ] Hereinafter , among the internal combustion 
engines 522 of the train set 501 , the internal combustion 

Embodiment 5 

[ 0067 ] As shown in FIG . 8 , in a train set 501 of Embodi 
ment 5 , some or all of cars 502 are diesel cars 502E . In the 
illustrated example , all of four cars making up the train set 
501 are the diesel cars 502E . Further , one of the four cars is 
the combination car , and the remaining three cars are the 
general cars . Hereinafter , the combination car that is the 
diesel car is referred to as a " combination diesel car 502Ec , ” 
and the general car that is the diesel car is referred to as a 
" general diesel car 502Eb . ” In the combination diesel car 
502Ec , one car longitudinal direction side of the passenger 
room is the special area 3a , and the other car longitudinal 
direction side of the passenger room is the general area 3b . 

504a arranged at one car longitudinal direction side and 
located under the special area 3a ; and a second bogie 5046 
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engine whose output ( i . e . , revolution speed ) is made espe 
cially low in some cases is referred to as a “ specific internal 
combustion engine 522a , " and the internal combustion 
engine other than the specific internal combustion engine 
522a is referred to as a “ normal internal combustion engine 
522b . ” Further , the engine unit 521 including the specific 
internal combustion engine 522a is referred to as a “ specific 
engine unit 521a , ” and the engine unit 521 including the 
normal internal combustion engine 522b is referred to as a 
“ normal engine unit 521b . ” 
[ 0075 ] In the present embodiment , the internal combustion 
engine 522 corresponding to the first bogie 504a of the 
combination diesel car 502Ec is the specific internal com 
bustion engine 522a , and the internal combustion engine 
522 corresponding to the second bogie 504b of the combi 
nation diesel car 502Ec and the internal combustion engines 
522 included in the general diesel cars 502Eb are the normal 
internal combustion engines 522b . 
[ 0076 ] FIG . 9 conceptually shows the configurations of 
the engine units 521 and a control device 530 in the train set 
501 . As shown in FIG . 9 , as with Embodiment 1 , the control 
device 530 includes the master controller 31 . The control 
device 530 includes a car control device 532 . The car control 
device 532 includes : a central unit 533 mounted on the 
control car 2C ; and two or more terminal units 534 corre 
sponding one - to - one to the engine units 521 and constituting 
the underfloor apparatus . The terminal units 534 are classi 
fied into a “ specific terminal unit 534a ” corresponding to the 
specific engine unit 521a and a “ normal terminal unit 534b ” 
corresponding to the normal engine unit 521b . 
[ 0077 ] The central unit 533 includes : an input portion 536 
to which the control command is input from the master 
controller 31 ; and a command determining portion 537 
configured to determine output commands with respect to 
the internal combustion engines 522 based on the control 
command input to the input portion 536 . 
[ 0078 ] Based on the input control command , the command 
determining portion 537 determines an output ( hereinafter 
referred to as a “ required output " ) required by the entire train 
set 1 . When determining the required output , the command 
determining portion 537 may refer to a load , a travelling 
speed , a slope at a present location in addition to the control 
command . As the operation position of the powering opera 
tion unit of the master controller 31 moves from the off 
position toward the maximum powering position , the control 
command changes , and the required output increases step 
wise . The command determining portion 537 refers to an 
output command map 538 and determines the output ( in 
other words , fuel injection quantity or fuel injection pres 
sure ) to be commanded . Then , the command determining 
portion 537 outputs the determined output command to the 
terminal units 534 . Further , the command determining por 
tion 537 refers to a speed stage command map 539 and 
determines the speed stage ( in other words , a state of the 
clutch ) to be commanded in accordance with the car speed . 
Then , the command determining portion 537 outputs the 
determined speed stage to the terminal units 534 . The maps 
538 and 539 are prestored in the car control device 532 
( especially , the central unit 533 ) . 
0079 ] . Each of the terminal units 534 includes an engine 
control device 540 and a transmission control device 541 . 
The engine control device 540 controls an output of the 
internal combustion engine 522 by operating the fuel injec 
tor 525 in accordance with the output command from the 

central unit 533 . The transmission control device 541 auto 
matically switches the speed stage , established in the trans 
mission 524 , by operating the clutch 526 in accordance with 
the speed stage command from the central unit 533 . 
[ 0080 ] In the above configuration , the operating unit 35 
and the input portion 536 constitute a control command 
input portion 542 to which the control command is input . 
Further , the command determining portion 537 and the 
terminal units 534 ( especially , the engine control devices 
540 ) constitute an output command determining portion 543 
configured to determine the output commands with respect 
to the plurality of internal combustion engines 522 in 
accordance with the required output based on the input 
control command . 
[ 0081 ] FIG . 10A shows the output command map 538 . As 
shown in FIG . 10A , when the required output is the maxi 
mum value ( 100 % ) ( for example , when the input control 
command is the full notch command ) , each of both the 
specific internal combustion engine 522a and the normal 
internal combustion engine 522b is controlled so as to output 
the maximum value of the output that the engine ( 522a , 
522b ) can generate . When the required output is a minimum 
value ( for example , when the input control command is the 
notch off command ) , each of both the specific internal 
combustion engine 522a and the normal internal combustion 
engine 522b is controlled so as to perform an idling opera 
tion . When the input powering command is the notch off 
command , and the braking command is not input , the speed 
stage command becomes a command by which the neutral 
stage is established , and the clutch 526 is disengaged . With 
this , the train set 501 coasts . 
[ 0082 ] . As the required output increases from the minimum 
value ( for example , as the operation position of the powering 
operation unit moves from the off position toward the 
maximum powering position ) , the output command for the 
normal internal combustion engine 522b increases . On the 
other hand , the output command for the specific internal 
combustion engine 522a is continuously restricted to the 
minimum value ( the minimum value is the restriction value ) . 
When the required output reaches a predetermined rising 
value , the output command for the normal internal combus 
tion engine 522b corresponds to the maximum value of the 
output that the normal internal combustion engine 522b can 
generate . The rising value is a value less than the maximum 
value ( 100 % ) , and the output command for the specific 
internal combustion engine 522a is kept at a value smaller 
than the maximum value . When the required output 
increases therefrom , the output command for the normal 
internal combustion engine 522b is kept at the maximum 
value . When the required output increases therefrom , the 
output command for the normal internal combustion engine 
522b is kept at the maximum value , whereas the output 
command for the specific internal combustion engine 522a 
increases . Thus , the total output generated by the train set 
increases . When the required output reaches the maximum 
value , the output command for the specific internal com 
bustion engine 522a reaches the maximum value ( 100 % ) . 
[ 0083 ] FIG . 10B shows the speed stage command map 
539 . As shown in FIG . 10B , when the car speed is zero , each 
of both the speed stage command for the specific engine unit 
521a and the speed stage command for the normal engine 
unit 521b becomes a command by which the neutral stage is 
established . In a section from when the car speed starts 
increasing until when the car speed reaches a predetermined 
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the present embodiment , the noises in the specific car 
( especially , the specific area 3a of the combination diesel car 
502Ec ) can be reduced as with Embodiments 1 to 4 . 
[ 0086 ] It should be noted that in the above example , the 
transmission of the power through the fluid torque converter 
is not performed in the specific engine unit 521a . Therefore , 
the fluid torque converter may be omitted from the specific 
engine unit 521a . If the fluid torque converter is not omitted , 
for example , the hydraulic stage may be gone through in a 
short period of time when switching from the neutral stage 
to the direct drive stage . 
[ 0087 ] The engine unit ( the power transmission device and 
the transmission ) included in the diesel car is not limited to 
a hydraulic type and may be a mechanical type or an electric 
type . Further , the engine included in the diesel car is not 
limited to the diesel engine . 
[ 0088 ] The above example has explained a case where the 
combination diesel car is included , i . e . , a case corresponding 
to Embodiment 2 among Embodiments 1 to 4 . However , a 
case corresponding to Embodiment 1 or 3 can be realized by 
the diesel car . Control may be executed by using the specific 
internal combustion engine as the internal combustion 
engine of the special car in which the entire passenger room 
is the special area . Further , control may be executed by using 
the specific internal combustion engine as the internal com 
bustion engine of the diesel car including the noise gener 
ating device . 

hydraulic stage - direct drive stage switching speed , the speed 
stage command for the normal engine unit 521b is a com - 
mand by which the hydraulic stage is established . When the 
car speed exceeds the hydraulic stage - direct drive stage 
switching speed , the speed stage command for the normal 
engine unit 521b becomes a command by which the direct 
drive stage is established . In a section from when the car 
speed is zero until when the car speed reaches a predeter 
mined neutral stage - direct drive stage switching speed , the 
speed stage command for the specific engine unit 521a is 
kept as a command by which the neutral stage is established . 
When the car speed exceeds the neutral stage - direct drive 
stage switching speed , the speed stage command for the 
specific engine unit 521a becomes a command by which the 
direct drive stage is established . As above , a switching point 
of the speed stages regarding the speed is different between 
the normal engine unit and the specific engine unit , and the 
specific engine unit does not utilize the hydraulic stage . The 
neutral stage - direct drive stage switching speed is set to be 
lower than the hydraulic stage - direct drive stage switching 
speed . 
[ 0084 ] A case where the commands are determined by 
referring to the maps 538 and 539 and control is then 
executed will be explained based on the elapse of time from 
the departure of the railcar . First , when the railcar is in a stop 
state , the powering operation unit is located at the off 
position , so that in all of the engine units 521 , the clutches 
526 are disengaged , and the neutral stages are established . 
Further , since the required output is the minimum value , all 
of the internal combustion engines 522 perform the idling 
operation . Thus , each of the revolution speeds of the internal 
combustion engines becomes a lowest level in a use range , 
and therefore , all of the areas in the railcar are quiet . When 
the powering operation unit is operated from the off position 
toward the maximum powering position , the output and 
revolution speed of the normal internal combustion engine 
522b gradually increase , and the speed stage is switched 
from the neutral stage to the hydraulic stage . The torque 
amplified by the fluid torque converter is transmitted to the 
driven wheelset 505a corresponding to the normal engine 
unit 521b , and the car speed increases . At the time of this 
departure , in the specific engine unit 521a , the specific 
internal combustion engine continues the idling operation 
and is in a no - load state . Therefore , the quietness in the 
specific area 3a is kept so as to be equal to the quietness 
when the railcar is in a stop state . In a powering process , the 
speed reaches the neutral stage - direct drive stage switching 
speed before reaching the hydraulic stage - direct drive stage 
switching speed . When the speed reaches the neutral stage 
direct drive stage switching speed , the speed stage in the 
specific engine unit becomes the direct drive stage . On the 
other hand , when the powering operation unit is located at 
the predetermined intermediate position , the output of the 
normal internal combustion engine 522b reaches the maxi 
mum value , and the specific internal combustion engine 522 
stops performing the idling operation and generates the 
output less than the maximum value . This output is trans 
mitted to the driven wheelset 505a of the first bogie 504a 
through the power transmission device 523 in which the 
direct drive stage is being selected . 
[ 0085 ] As above , the technique of reducing the noises of 
the specific car in the train set adopting a distributed traction 
system is applicable to not only the electric motor cars 
described in Embodiments 1 to 4 but also the diesel cars . In 

Other Embodiments 
[ 0089 ] The foregoing has explained the embodiments . 
However , the above configurations are just examples , and 
modifications , eliminations , and additions may be suitably 
made . The above embodiments may be combined arbitrarily . 
For example , some of components or methods in one 
embodiment may be applied to another embodiment . Fur 
ther , some of components in an embodiment may be sepa 
rated and arbitrarily extracted from the other components in 
the embodiment . 

REFERENCE SIGNS LIST 
[ 0090 ] 1 , 101 , 201 , 301 , 501 train set 
[ 0091 ] 2 , 502 car 
[ 0092 ] 2M motor car 
[ 0093 ] 2Ma special motor car 
10094 ] 2Mc combination motor car 
[ 0095 ] 2Md specific car 
10096 ] 502E diesel car 
[ 0097 ] 502Eb combination diesel car 
[ 0098 ] 3 carbody 
10099 ] 3a special area ( first - grade area ) 
[ 0100 ] 3b general area ( second - grade area ) 
[ 0101 ] 4 , 504 bogie 
[ 0102 ] 4a , 504a first bogie of combination car 
[ 0103 ] 46 , 5046 second bogie of combination car 
[ 0104 ] 21 traction motor 
[ 0105 ] 21a specific traction motor 
[ 0106 ] 21b normal traction motor ( different traction 
motor ) 

[ 0107 ] 22 pantograph 
10108 ] 23 traction transformer 
[ 0109 ] 24 main traction converter 
[ 0110 ] 522 internal combustion engine 
[ 0111 ] 522a specific internal combustion engine 
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[ 0112 ] 522b normal internal combustion engine 
0113 ] 30 , 530 control device 
0114 ] 31 master controller 
[ 0115 ] 32 , 532 car control device 
[ 0116 ] 39 , 541 control command input portion 
[ 0117 ] 40 torque command determining portion 
[ 0118 ] 542 output command determining portion 
[ 0119 ] CP air compressor 
1 . A railcar control device configured to control a plurality 

of traction motors included in a train set , 
the railcar control device comprising : 
a control command input portion to which a control 

command is input ; and 
a torque command determining portion configured to 

determine torque commands with respect to the plural 
ity of traction motors such that when a required torque 
based on the input control command is less than a 
maximum value , a torque of a specific traction motor 
among the plurality of traction motors is made lower 
than a torque of a different traction motor other than the 
specific traction motor . 

2 . The railcar control device according to claim 1 , 
wherein : 

the input control command is a powering command ; and 
when the required torque based on the powering com 
mand is the maximum value , the torque command 
determining portion determines the torque commands 
with respect to the plurality of traction motors such that 
all of the torques of the plurality of traction motors 
including the specific traction motor become equal to 
one another . 

3 . The railcar control device according to claim 1 , 
wherein : 

the input control command is a powering command ; and 
as the required torque based on the powering command 

increases within a range less than the maximum value , 
the torque command determining portion increases the 
torque of the different traction motor to a maximum 
value and keeps the torque of the specific traction 
motor at a predetermined restriction value . 

4 . The railcar control device according to claim 3 , wherein 
as the required torque based on the powering command 
increases after the torque of the different traction motor 
reaches the maximum value , the torque command determin 
ing portion increases the torque of the specific traction motor 
from the restriction value to a maximum value . 

5 . The railcar control device according to claim 1 , 
wherein : 

the input control command is a braking command ; and 
the torque command determining portion outputs braking 

torque commands , by which regenerative brake is per 
formed , to the plurality of traction motors . 

6 . The railcar control device according to claim 1 , 
wherein : 

the train set includes at least one special car ; and 
the specific traction motor drives the special car . 
7 . The railcar control device according to claim 1 , 

wherein : 
the train set includes at least one combination car includ 

ing the traction motors ; 
the combination car includes 

a first bogie arranged at one side in a car longitudinal 
direction and including at least one traction motor , 

a second bogie arranged at the other side in the car 
longitudinal direction and including at least one 
traction motor , 

a first - grade area formed in the combination car at the 
one side in the car longitudinal direction , and 

a second - grade area formed in the combination car at 
the other side in the car longitudinal direction ; 

the traction motor of the first bogie is the specific traction 
motor ; and 

the traction motor of the second bogie is the different 
traction motor . 

8 . The railcar control device according to claim 1 , 
wherein : 

the train set includes a plurality of motor cars ; 
at least one specific car among the plurality of motor cars 

includes a noise generating device ; and 
the specific traction motor drives the specific car . 
9 . The railcar control device according to claim 8 , wherein 

the noise generating device includes at least one of an air 
compressor , a main traction converter , a main controller , and 
a pantograph . 

10 . A railcar control device configured to control a plu 
rality of internal combustion engines included in a train set , 

the railcar control device comprising : 
a control command input portion to which a control 
command is input ; and 

an output command determining portion configured to 
determine outputs of the plurality of internal combus 
tion engines such that when a required output of the 
internal combustion engines based on the input control 
command is less than a maximum value , an output of 
a specific internal combustion engine among the plu 
rality of internal combustion engines is made lower 
than an output of a different internal combustion engine 
other than the specific internal combustion engine . 

11 . The railcar control device according to claim 10 , 
wherein the output command determining portion deter 
mines fuel injection quantities of the plurality of internal 
combustion engines such that when the required output of 
the internal combustion engines based on the input control 
command is less than the maximum value , the output of the 
specific internal combustion engine among the plurality of 
internal combustion engines is made lower than the output 
of the different internal combustion engine other than the 
specific internal combustion engine . 

12 . A train set comprising the railcar control device 
according to claim 1 . 
13 . A railcar traction motor controlling method of con 

trolling a plurality of traction motors included in a train set , 
the railcar traction motor controlling method comprising : 
inputting a control command ; and 
outputting torque commands to the plurality of traction 
motors such that when a required torque based on the 
input control command is less than a maximum value , 
a torque of a specific traction motor among the plurality 
of traction motors is made lower than a torque of a 
different traction motor other than the specific traction 
motor . 

14 . A railcar internal combustion engine controlling 
method of controlling a plurality of internal combustion 
engines included in a train set , 

the railcar internal combustion engine controlling method 
comprising : 
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inputting a control command ; and 
outputting output commands to the plurality of internal 

combustion engines such that when a required output of 
the internal combustion engines based on the input 
control command is less than a maximum value , an 
output of a specific internal combustion engine among 
the plurality of internal combustion engines is made 
lower than an output of a different internal combustion 
engine other than the specific internal combustion 
engine 


